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1.1 LTE Downlink Only Carrier Aggregation Test Reduction Methodology

SAR test exclusion for LTE downlink Carrier Aggregation is determined by power measurements according to the
number of component carriers (CCs) supported by the product implementation. Per April 2018 TCBC Workshop
Notes, the following test reduction methodology was applied to determine the combinations required for
conducted power measurements.

LTE DLCA Test Reduction Methodology:

e The supported combinations were arranged by the number of component carriers in columns.

e Any limitations on the PCC or SCC for each combination were identified alongside the combination (e.g.
CA_2A-2A-4A-12A, but B12 can only be configured as a SCC).

e Power measurements were performed for "supersets" (LTE CA combinations with multiple components
carriers) and any "subsets" (LTE CA combinations with fewer component carriers) that were not
completely covered by the supersets.

e Only subsets that have the exact same components as a superset were excluded for measurement.

o When there were certain restrictions on component carriers that existed in the superset that were not
applied for the subset, the subset configuration was additionally evaluated.

e Both inter-band and intra-band downlink carrier aggregation scenarios were considered.

e Downlink CA combinations for SISO and 4x4 Downlink MIMO operations were measured independently,
per May 2017 TCBC Workshop notes.
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Table 2 — Example of Exclusion Table for 4x4 Downlink MIMO Configurations
E_@ m H e
[accmvz_[ca (2A1 2 [accam [3ccam_[ca 2a 2450 3 3 5,10 No. [acC 2 [cA 2n-58-(66A] 5.10.15,20 | 5,10 510 | 5101520 No.
2cc V3 [cA 12A1-124) 0 No 3cC V3 [CA (201 20 128 3 3 510 No. 4C M3 [CA (201 57668 5101520 | 510 510,15 | 510,15 No.
2cCime[cA 2AI4A @) 5,10,15,20 B Sccima[cA S, 10 No acC iva_|CA_2A-5A-(668) 5,10,15,20 | 5,10 510,15 | 510,15 No

[CA_[2A]-[4A] (2) , 10,15, 5,10, 15,20 No 3CC#MS  [CA_ ), 5,10 No 4CC #M5 _|CA_[2A]-5A-66C 5,10, 15,20 5,10 5,10,15,20 | 5,10,15,20 No
[CA_[2A]-5A 5, 10, 15, , 4CC #M3. CC #M6__|CA_[2C)-66A , 10, , 10, ,10, 15, o | 4CC #ME_[CA_2A-5A-[66C] 5,10, 15,20 5,10 5,10,15,20 | 5,10,15,20 No
[CA_[2A]-12A (1) , 10, 15, , 5, No_ JCC #M7__|CA_2C-[66A] 5, 10, , 10, , 10, 15, o
| ENEIEE 10,15, [sccama CC#M8__|CA_[2C)-[66A] , 10, , 10, 10,15, o
|cA_t2a)-17A ) No. CCHMI _[CA_[2A]-2A-66A , 10, , 10, 10,15, o
|ca (24129 2) , 10,15, , 829 SCCOnly _[3CC #M12 CCHMI0 [CA 2A-2A-[66A] , 10, , 10, , 10,15, o
[CA_[2A]-30A ), 15, ), 3CC #M5. 3CC #M11 [CA_[2A]-2A-71A 5,10,15,20 | 5,10,15,20 | 5,10,15,20 No.
[CA_[2A]-66A (2) ), 15, ), 15, |4CC #M1 JCC #M12 |CA_[2A]-4A-29A , 10, 15, 5,10,15,20 ), [B29 SCC Only_ o
[CA_2A-[66A] (2) ), 15, ), 15, |4CC #M2. CC #M13_|CA_[2A]-4A-71A , 10,15, 5, 1 ,20 | 5,10,15,20
Jca_(2A)-(66A] 2] , 10,15, 10,15, No CC#M1a_[CA (24158 3 3 cCamL
[cA_i2A)-71A , 10,15, 10, 15, ric M: CCHM15 [CA_[2A]-5A-66A 10,15, 3 5,10,15,20 o
|cA_sas6A] ), ), 15, [3ccm: CC M1 \_2A-5A-[66A] , 10,15, 3 5,10,15,20 o
5,10,15,20 5,10,15,20 Jacc CC #M21_[CA_[2A]-668 10,15, 5,10,15 5,10,15 CC M3
[ca_i6Al 668 5,10,15,20 5,10,15,20 [scc s CC 22 [CA_2A (668 110, 510,15 | 510,15 cCimaa
|ca_t66A)-[66A] 5,10,15,20 5,10,15,20 [No CC #M23_[CA_[2A]-[668] , 10, Bt Bt [No.
CH#M24_|CA_[2A]-66C A 10,15, 10,15, [accams
[ccamas_[ca_2a-(66C] 3 10,15, 10,15, acceme
[3cc#m26_|ca_[2A)-(66C] A 10,15, 10,15, No
[3CC#M27_|CA_[2A]-66A-66A TNo
[3cCuMm28_[CA_2A-(66A) 66A | 5,10,15, 3 ,10, 15, [No
[3CCHM29_[CA_[2A)-66A-71A | 5,10,15, ,10, 15, 10,15, [No

Note: [CC] indicates component carrier with 4x4 DL MIMO antenna configuration
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1.2 LTE Downlink Only Carrier Aggregation Test Selection and Setup

SAR test exclusion for LTE downlink Carrier Aggregation is determined by power measurements according to the
number component carriers (CCs) supported by the product implementation. For those configurations required by
April 2018 TCBC Workshop Notes, conducted power measurements with LTE Carrier Aggregation (CA) (downlink
only) active are made in accordance to KDB Publication 941225 D05Av01r02. The RRC connection is only
handled by one cell, the primary component carrier (PCC) for downlink and uplink communications. After making
a data connection to the PCC, the UE device adds secondary component carrier(s) (SCC) on the downlink only.
All uplink communications and acknowledgements remain identical to specifications when downlink carrier
aggregation is inactive on the PCC. Additional conducted output powers are measured with the downlink carrier
aggregation active for the configuration with highest measured maximum conducted power with downlink carrier
aggregation inactive measured among the channel bandwidth, modulation, and RB combinations in each
frequency band.

This device supports LAA with downlink carrier aggregation only. It uses carrier aggregation in the downlink to
combine LTE in the unlicensed spectrum (i.e. LTE Band 46) with LTE in the licensed band (served as PCC). All
uplink communications and acknowledgements on the PCC remain identical to specifications when downlink
carrier aggregation is inactive.

Per FCC KDB Publication 941225 D05Av01r02, no SAR measurements are required for carrier aggregation
configurations when the maximum average output power with downlink only carrier aggregation active is not more
than 0.25 dB higher than the average output power with downlink only carrier aggregation inactive. All bands
required for SAR testing per FCC KDB procedures were considered. Based on the measured maximum powers
below, no additional SAR tests were required for DLCA SAR configurations.

General PCC and SCC configuration selection procedure

- PCC uplink channel, channel bandwidth, modulation and RB configurations were selected based on
section C)3)b)ii) of KDB 941225 D05 V01r02. The downlink PCC channel was paired with the
selected PCC uplink channel according to normal configurations without carrier aggregation.

- To maximize aggregated bandwidth, highest channel bandwidth available for that CA combination
was selected for SCC. For inter-band CA, the SCC downlink channels were selected near the middle
of their transmission bands. For contiguous intra-band CA, the downlink channel spacing between the
component carriers was set to multiple of 300 kHz less than the nominal channel spacing defined in
section 5.4.1A of 3GPP TS 36.521. For non-contiguous intra-band CA, the downlink channel spacing
between the component carriers was set to be larger than the nominal channel spacing and provided
maximum separation between the component carriers.

- All selected PCC and SCC(s) remained fully within the uplink/downlink transmission band of the
respective component carrier.
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Figure 1
DL CA Power Measurement Setup
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Figure 2
DL CA with DL 4x4 MIMO Power Measurement Setup

1.3 Downlink Carrier Aggregation RF Conducted Powers

1.3.1

Table 1
Output Powers — Ant 4

LTE Band 71 as PCC

pec scca sccz scc3 Power
LTE Tx.Power LTE Single
pccBw | pcc(uy) | Ppec(u) PCCULH | PCCULRB | PCC(DL)  |PCC (DL) Freq.| sccew | scc(oy | scc(oy) sccBw | scc (o) scc (oL SCCBW | scc(pL) [scc(DL)Freq.| withDLCA
Combinatien PECBand | vz | channel | Freq. [ 6 | Oftet | channel | (b | %™ | (Mbn) | Channel | freq. tviel | ™™ | bzl | channel | req. tviel [ *®™ | w1 | channel | [MHz) Enabled ':;:ﬁ’d:“)
(dBm)
CA 4A-4A-TIA LTE B71 15 133297 680.5 16QAM 1 0 68761 634.5 LTE B4 20 2175 21325 LTE B4 10 2350 2150 - - - - 22.48 22.50
CAZAAATIA LT BTt 15 133207 | o805 | tooam | 1 0 G861 o345 LT B2 0 %00 1960 | LreB4 | 20 2175 21325 - - 22.46 2250
CA _2A-2A-66A-7T1A LTE B71 15 133297 680.5 16QAM 1 0 68761 634.5 LTE B2 0 900 1960 LTE B2 20 700 1940 LTE B66 20 66786 2145 22.50 22.50
CA_2A-66A-66A-T1A LTE B71 15 133297 680.5 16QAM 1 0 68761 634.5 LTE B2 900 1960 LTE B66 20 66786 2145 LTE B66 20 67236 2190 22.47 22.50
CA 2A66C-T1A LTE 871 15 Ta3207 | 6805 | toAM | 1 o Ga761 5345 LTE B2 20 900 1960 | LTEBes | 20 66786 2145 | LTEBGS | 20 o084 | 21648 2246 2250
Table 2
Output Powers — Ant 4
[ scex Seez e} scea Fower
pecaw pecuy) pecuLk | pecuLrs | pc (ol [pec (o) Frea. sccaw | scc(oy | scciou sccaw | sccoy | scc(oy sccaw | scc(ol)  [scc (ol frea. sccow | sccon | scciou | wamowon | TESEe
CLiriD) ot [MHz] (EAmED Freq. [MHz] LIZh RB. Offset Channel [MHz] scceend [MHz] Channel | Freq. [MHz] scceand [MHz] Channel Freq. [MHz] SCCBand [MHz] Channel [MHz] Scceen [MHz] Channel | Freq. [MHz] Enabled nc:’::;:m
iBm)
CAZAIZA() TEBIZ 75 | 7015 | teow o B2 50 1960 5 5 5 5 5 5 5 5 5 085
CA_4A-12A (1) TE B12 23035 7015 | 160AM 5035 731, LTE B4 2175 21325 - - . - - . 0.87
CAIATAQ) TEBr2 230 | 7015 | TooAm o AT B 215 | awmas | = = 5 5 5 = = 5 = = 5 088
IREER) TEor2 P I B o e e 625 a5 | 1o025 - - - - - - 054
A 12AseA TEBI2 23065 | 7015 | teoam o % [esors |- 5 5 5 5 5 5 5 5 085
564 (1) TEBt2 035 | 0t5 | oo s | o LTE B0 cers | o145 - - - - - - - - 20.90 2050
06A ) TEB1Z Zams | 015 | fooam s | s | Uteess wores | zas 5 5 5 5 5 5 5 5 5 5 5 205 050
2 TEBIZ T | ots | oo S| 7o TEBz 500 960 Tz [ 5 5 5 5 5 5 2071 2050
iz otz o | 7ots | toow % | o TEe1: Sor | 77 L 500 T | LEe2 700 o , , , o 0%
pcancizn TEBIZ 2005|7015 | Teoam s | 7o | Lteen si07 | 7ee7 |1 2175 [ 725 | itees 2350 2150 5 5 5 5 2070 050
PETeTETY TE 12 2303 | 7015 | tsoam o © 500 1560 700 o0 | LTess 215 | 2u2s 207 2050
PTeTEY TEbr2 23065 | 7015 | feoam o 5 500 550 25| 7mes [ iEes 7350 £ 5 5 5 5 061 3050
A oAanize stz 2035 | o5 | foowm o e S| 77 500 o0 | Lees o5 | 2wes | - - - 067
A_2A-12A-66C TE B12 23035 7015 | 160AM 5035 731, 900 1960 66786 2145 LTE B66. 66984 2164.8 - - - 0.66
CA_4A-4A-12A-30A TE B12 23035 7015 | 16QAM 5035 731, 2175 21325 2350 2150 LTE B30 9820 2355 - - . 0.63
CA AT A TEB12 7035|7015 | T60am S0 | 7o 00 960 25| s | iwer 3100 7655 5 5 5 5 06a
Ch oA e AR TEor2 P I o e o00 o60 25| otes | Leew s620 2355 - - - 061
ENS/SPYTY o0 oss | ors | oo soss 7ot 00| toe sioo | e | iwes e 7 N - o6
Ch 207 2R G6ABR TEbr2 203 | 7ons | to0m S0 | 7 500 1560 700 T | LTEees Geiss | 2ws | Cemee] 20 | e |z 055
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CAan oA soneA | LTEBIZ | 5 03 | s 1 P 7 S0 | s 0 00 060 | 0 S820 2355 [ Ltemos | 20 | eerss | s [tEmse| 20 | ease | a0 | z0se 050
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1

3.3

LTE Band 13 as PCC

Table 3
Output Powers — Ant 4

pccew | pec(uy | pec(uy PCCULH | PCCULRB | PCC(DL) |PCC(DL) Freq, sccew | scc(oy | scc(oy sccaw | sccpy | scc(oy sccBw | scc(py)  [scc(ou)Freq. sccew | scc(oy | scc(oy Semoten | Lresinge
Combination PCCBand | vz | channel | freq. vzl [MOUR O™ hg | oftser | channel | (wral | P | mbay | channel | freq. vzl | €™ | “tmia | channel | req. el | €™ | “twiz | channel | v [“®*™| Mbz) | channel | Freq. (MHa] | Enabled "tﬂ"“(;:‘“ 3
(dBm)
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Table 4
Output Powers — Ant 4
e
PCCBW Pec(uL) PCCULK | PCCULRB PCC(DL) |PCC (DL) Freq. | SCCBW scc(oL) scc (o) SCCBW scc (o) scc (oL SCCBW SCC(DL) |SCC (DL) Freq. SCCBW | SCC(DL) scc (o) "
Combination peceand [MHz] CAEREED Freq. [MHz] L5 RB Offset Channel [MHz] secgand [MHz] Channel | Freq. [MHz] sccgand [MHz] Channel Freq. [MHz] € [MHz] Channel [MHz] Sccha [MHz) Channel | Freq. [MHz] P:;’::'d::“)
e e e s
Table 5
Output Powers — Ant 4
] e
PCCBW Pec(uL) PCCULK | PCCULRB PCC(DL) |PCC (DL) Freq. | scc(oL) scc (oL scc (o) scc (oL) SCCBW SCC(DL) |SCC (DL) Freq. SCCBW | scc (o) scc (oL ‘with DL CA
Comsinaton rectand | St [P0 g | 0% | ro | o | coamal | | ™| g | cramel | et |5 | S | oot | et | S| | cnomet | |5 Tl | cramel | o | enoies | ST
| (dBm)
S T v (e = T e - - —j——j— — 1T —
ey e | oo R e e
oo e Ha P e e ; ; 1 — 11— S
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5B (1) 20525 8365 | 640AM 2525 881, [ 2477 8767 LTE B4, 2175 21325 N N N N N N 2085 21.08
S N N TN T - ; e I I
\_5A-46D (1) 20525 %65 | 640AM 5 881 LTE B46 55375 | LTE B46 55177 | LTEBd6 50863 5557.3 - - - - 21.03 21.08
it S | e | ciow e | iree e || e e | otws | Lo
CA 5A66A 20525 8365 | 6a0AM 2505 861 TEB66 66786 2145 | LTE Bo6 7038 21702 | LiEB66 6723 2150 5 - - 5 2001 2108
et o (s N1 - - . —— T T N S m—
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Table 6
Output Powers — Ant 4
PcC scc1 SCC2 Power
LTE TxPower | Single
Combination pCC Band PCCBW PCC (UL) Ch. PCC (UL) Mod. PCCUL# | PCCULRB PCC(DL) |PCC (DL) Freq. ScC Band SCCBW scc(oL) scc (pL) scc Band sccew scc (pL) scc(oL) with DL CA Carrier Tx
[MHz] Freq. [MHz] RB Offset Channel [MHz] [MHz] Channel | Freq. [MHz] [MHz] Channel Freq. [MHz] Enabled Power (dBm)
(dBm) owe
CA_7A-26A LTE B26 10 26740 819 16QAM 1 0 8740 864 LTE B7 20 3100 2655 - - - - 21.09 21.10
CA_25A-26A LTE B26 10 26740 819 16QAM 1 0 8740 864 LTE B25 20 8365 1962.5 - - - - 21.08 21.10
CA_26A-41A LTE B26 10 26740 819 16QAM 1 0 8740 864 LTE B41 20 40620 2593 - - - - 21.03 21.10
CA_7A-TA-26A LTE B26 10 26740 819 16QAM 1 0 8740 864 LTE B7 20 3100 2655 LTE B7 20 2850 2630 20.76 21.10
CA_25A-25A-26A LTE B26 5 26715 816.5 16QAM 1 0 8715 861.5 LTE B25 20 8365 1962.5 LTE B25 20 8590 1985 20.76 21.10
CA_26A-41C LTE B26 10 26740 819 16QAM 1 0 8740 LTE B41 20 40620 2593 LTE B41 20 40422 2573.2 20.82 21.10
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1.3.7 LTE Band 66 as PCC

Table 7

Output Powers - Ant 2a
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1.3.1 LTE Band 7 as PCC

Table 10
Output Powers - Ant 2A
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Table 11
Output Powers - Ant 2A
Te—
PCCBW Pec(uy) PCCULK | PCCULRB PCC(DL) |PCC (DL) Freq. | sccew scc(oy) scc (o) sccew scc (o) scc (oL SccBw SCC(DL) |SCC (DL) Freq. SCCBW | scc (o) scc (o) ‘with DL CA "
Combination pecand | g PN prog el | MO* | Re | offset | channel | (wral | S®™ | mba) | channel | freq.vral | €™ | tmial | channel | freq. el | €™ | “tmiz | channel | ([ “°®*™| Mbz) | channel | Freq. (MHa] | Enabled n?m""(’d::‘“)
(dBm)
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Table 12
Output Powers - Ant 4
Combination peceand | Ty |PClUICH: Mod | re | omtser | chamnel | bl | ™™ | gl | channel | Freq. twial | €% | g | channel wad | 5% | ) | channel [ tang "%\ i) | channel [ frea. ikl | %™ | il | Channel | freq. (Ve | Enabled r:::m;-r
=
TE Bag 530 55340 [ TiEes 255 : 1650
= = = e = =
T B 55040 55540 [ tEsn 5230 6766 1650
e = T = =
[Eses 5540 56310 T 5553 6786 6725 1650
e = = e = =3 o= :
| e 55340 apsK_ 55340 LTE B48. 55538 900 50665 50467 LTE 866 20 66786 2185 16,50

14 DL CA with DL 4x4 MIMO RF Conduction Powers

This device supports downlink 4x4 MIMO operations for some LTE bands. Uplink transmission is limited to a
single output stream. When carrier aggregation was applicable, the general test selection and setup
procedures described in Section 0 were applied.

Per May 2017 TCB Workshop Notes, SAR for 4x4 DL MIMO was not needed since the maximum average
output power in 4x4 DL MIMO mode was not more than 0.25 dB higher than the maximum output power with
4x4 DL MIMO inactive. Additionally, SAR for 4x4 MIMO Downlink Carrier Aggregation was not needed since
the maximum average output power in 4x4 MIMO Downlink Carrier Aggregation mode was not more than
0.25 dB higher than the maximum output power with 4x4 MIMO Downlink and downlink carrier aggregation
inactive.
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141 LTE 4x4 MIMO DL Standalone Powers

Table 13
Output Powers - Ant 2a
Single .
Maximum
. 4x4 DL MIMO | Antenna
LTE Bandwidth Frequency . RB RB Allowed
Channel Modulation . Tx. Power Tx.
Band [MHz] [MHz] Size | Offset Power
[dBm] Power [dBm]
[dBm]
66 10 132622 1775 64QAM 1 0 15.30 15.27 15.3
7 15 21100 2535 16QAM 1 74 14.59 14.60 14.6
41 20 40185 2549.5 16QAM 50 0 16.51 16.57 16.6
Table 14
Output Powers - Ant 4
Single .
Maximum
, 4x4 DL MIMO | Antenna
LTE Bandwidth Frequency . RB RB Allowed
Channel Modulation . Tx. Power Tx.
Band [MHZz] [MHz] Size | Offset Power
[dBm] Power [dBm]
[dBm]
25 5 26665 1912.5 16QAM 1 0 16.00 16.00 16.0
Table 15
Output Powers - Ant 1a
Single .
Maximum
, 4x4 DL MIMO | Antenna
LTE Bandwidth Frequency . RB RB Allowed
Channel Modulation . Tx. Power Tx.
Band [MHZz] [MHz] Size | Offset Power
[dBm] Power [dBm]
[dBm]
30 5 27710 2310 16QAM 1 0 14.43 14.47 14.5
1.4.2 LTE Band 71 as PCC
Table 16
Output Powers — Ant 4
PCCBW | PCC (LB PCCULK# | PCCUL PCC  [PCC(DL) Freq.| DLAnt. SCCBW | sCC Sccoy) DL Ant. SCCBW | sCC Sccy) DLAnt. SCCBW | SCC SCCO) DL Ant. lﬁn‘u‘;’:‘::ml“s["'h
Conbiaton PecBand | i) |(uu) ch. [:;:l (= RB Offset|(DL) h.|  [MHz] config. | 5B | “tvy) | (ou) ch. [:":’!" config. | 5B | vy |(ou) ch. [:;:l config. | 5B | “tvuy) (o1 ch. [m] Config. s::':a P:;T:('u;;)
CA _[4A]-{4A}-T1A LTE B71 15 [133297] 6805 160AM 1 0 68761 634.5 22 LTE B4 20 2175 | 21325 axd LTE B4 10 2350 2150 axd - - - - - 2218, 22.50
CA_[2A]-[4A)-7T1A LTE B71 1533207 ﬁs 160AM 1 0 S76 634.5 22 LTE B2 20 2001060 axd LTE B4 20 275 | 21325 4x4 - - H - - 22.15 22.50
%&] (T T FE T % o Teal o Teos T30 T 00 [ e TTebee |30 Teome [ e Teboe |30 T coose [ 71005
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1.4.3

LTE Band 12 as PCC
Table 17

4

Output Powers - Ant

= T
Pec(uL) scc(oL) scc(ot) scc(oL) scc(oL) LTE Single
bz ((ouych.f re M) Config. kel Jeuch.| (B | config. k) Jpuch.| (| config. ke J(puych.| (B | config. Mzl |Echf (| config. Poer(dsm)
— e 1 e B T ) B ) S ) B S B ) B
iz o o (i L S ) S S S S ] S S S e e
CA_[2C]-12A LTE w 5 ZE&S 1 12 &35 7315 2x2 LTE B2 20 900 1960 4xd 20 702 1940.2 x4 - - - - 20.90
CA [2A1[2A-128 | LTEB12 5 | 2303 1 12| 5035 7315 22 LTEBT2 | 10 | 5107 | 7387 22 20 | 900 | 190 axs LTE B2 20 | 700 | 1940 axs - - 20.90
CA [2AI2AH4A]12A | LTEBT2 5 | 23035 1 12| 5035 7315 22 LTEB2 20 | 900 | 1960 axd 20 | 700 | 1940 axt LTE 20 | 2175 | 21325 axt - B 20.90
I e R T 0 A T ] B R L e :
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- —— o e
T — 3 e e e e
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e e s g s e e e e (B s (S
Table 18
Output Powers - Ant 4
= = = B
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Table 19
Output Powers - Ant 4
= = = T
recw | rec [FEEO) rccuu| recur [ pec [pecionrms] oLan sccow | scc [0 oy sccow | scc [0 oy sccow | scc [<E00 | o sccow | scc SO0 o [Tmorcn | UTESHse
‘Combination PCC Band Freq. ‘Mod. y SCC Band Freq. y SCC Band Freq. - SCC Band Freq. SCC Band N [<
[MHz]  ((UL) Ch.| [MHz] RB [MHz] Config. [MHz] [(DL) Ch. [MHz] Config. [MHz] |(DL) Ch. MHz] Config. [MHz] |(DL) Ch.| MHz) Config. [MHz] |(DL) Ch.| MHz) Config.
- - — -
o (B s o e B [ e W e e oo R s s e e
e e e —— e e o R e e e
iy LU T T T - —
e T e T — T — e e
e ey e e o paal e s en e

FCC ID: BCGA2324

SAR EVALUATION REPORT

Reviewed by:
Quality Manager

Test Dates:
07/27/2020 — 08/18/2020

Tablet Device

APPENDIX F:

Page 9 of 14

© 2020 PCTEST

REV21.3 M
02/15/2019




LTE Band 5 as PCC
Table 20

4

Output Powers - Ant

=3 S Sy S =
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CA_[2A]-5A-(66B] 5 20525 1 12 2525 22 20 900 1960 4x4 L 6 15 66786 2145 4x4 B66. 5 66879 | 2154.3 4xa 21.08 21.08
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Table 21
Output Powers - Ant 4
pcC scc1 sccz Power
LTE Tx.Power|
C PCCBW PCC (RES({U) PCCUL# | PCCUL PCC [PCC (DL) Freq.| DL Ant. SCCBW scc SEE(EY) DL Ant. SCCBW scc SEE(EY) DL Ant. with DL CA (3 ‘Slngle
EETEEED PecBand | © i [y cn| Fred b RB  [RBOffset|(DL) Ch.| [MHz] config. | 5B | k) |ouycn.| Fred config. | 5B | k) |ouycn.| Fred Config. A || SR 1S
‘| [MHz] ) . “| MKz . ‘| IMHz) : Power (dBm)
(dBm)
CA_[7A]-26A LTE B26 10 26740 819 16QAM 1 0 8740 864 2x2. LTE B7 20 3100 2655 4x4 - - - - - 20.93 21.10
CA_[25A]-26A LTE B26 10 26740 819 160AM 1 0 8740 864 2x2. LTE B25 20 8365 1962.5 4x4 - - - - - 20.88 21.10
CA_26A[41A] LTEB26 | 10 | 26740 | 819 | 160Am 1 0 | 8720 864 22 LTEBa1 | 20 | 40620 | 2593 axa 2 5 5 5 5 20.99 21.10
- — — — — IR
CA_[7A]-[TA]-26A LTE B26 10 26740 819 160AM 1 0 8740 864 2x2 LTE B7 20 3100 2655 4ax4 LTE B7 20 2850 2630 4ax4 20.92 21.10
CA_[25A]-[25A]-26A LTE B26 5 26715 816.5 160AM 1 0 8715 861.5 2x2. LTE B25 20 8365 1962.5 4x4 LTE B25 20 8590 1985 4x4 20.91 21.10
CA_26A-[41C] LTE B26 10 26740 819 16QAM 1 0 8740 864 2x2. LTE B41 20 40620 2593 4x4 LTE B41 20 40422 2573.2 4x4 21.02 21.10
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LTE Band 66 as PCC
Table 22

Output Powers - Ant 2A
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1.4.10 LTE Band 30 as PCC

Table 24
Output Powers - Ant 1a
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Output Powers - Ant 2A
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14.3 LTE Band 48 as PCC
Table 27

Output Powers - Ant 4
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1.5 Downlink Carrier Aggregation with Uplink Carrier Aggregation enabled

This device supports uplink carrier aggregation (ULCA) with additional Carrier Aggregation configurations
active in the downlink. Power measurements were performed with ULCA active and additional CA
configurations active in the downlink for the configuration per Fall 2017 TCB Workshop Notes.

Per FCC Guidance, additional SAR measurements for these configurations were not required since their
maximum output power was not more than 0.25 dB higher than the maximum output power for with only
ULCA active.

1.5.1 DL Carrier Aggregation RF Conducted Powers
1.5.1.1 LTE Band 41

Table 28
Output Powers — Ant 2A
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1.5.2 DL Carrier Aggregation with DL 4x4 MIMO RF
Conducted Powers

Note: 4x4 DL MIMO is only operating in the downlink. Uplink transmission is limited to a single output
stream for each component carrier of ULCA.

1.5.2.1 LTE Band 41

Table 29
Output Powers — Ant 2A
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1.5.2.2 LTEBand 7

Table 30
Output Powers - Ant 2A

CA [7C] LTE B7 20 20850 2510 QPSK 100 0 2850 2630 4x4 LTE B7 20

21048 2529.8 QPsK 100 0 3048 2649.8 4x4 14.34 14.40
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The device supports manufacturer’s proprietary power reduction mechanism called “Detect Mode” for the
Main Cellular Antenna. Details of this mechanism can be found in the Operational Description. When the
device is being used “on-body” or “held in hand” by the user, the device will detect motion and reduce the

power of the main antenna. Per the manufacturer, the mechanism is agnostic to different cellular air
interfaces. Detect Mode operation was verified for two test cases, on-body and held in hand, for each
supported cellular band. The power reduction verification results are below.

1.1 Main Antenna Power Reduction Verification Summary

Table G-1
Main Antenna Power Reduction Verification

Maximum Scenario | Reduced Scenario

Mode/Band Antenna | Maximum Allowed | Maximum Allowed Verdict

Target Power [dBm] | Target Power [dBm] &l
oPRS 850 270 Antenna 4 3125 (20.75) 27.45 (2 0.75) PASS
Antenna 38 3025 (£ 0.75) 24.05 (£ 0.75) PASS
“Antenna 4 29.25 (2 0.75) 22.25 (20.75) PASS

" " PA
PRS 1900 (2 ) ‘Antenna 2A 2625 (20.75) 20.45 (2 0.75) sS
Antenna 1A 29.25 (2 0.75) 21.25 (2 0.75) PASS
Antenna 3A 2825 (2 0.75) 19.65 ( 0.75) PASS
WoDWA S5 Antenna 4 25.00 (2 05) 2060 (2 0.5) PASS
Antenna 38 2425 (205) 17.60 (£ 0.5) PASS
‘Antenna 4 24.25 (2.05) 15,00 (2 0.5) PASS
WCDMA B4 ‘Antenna 2A 2350 (£ 0.5) 13.90 (2 1) PASS
Antenna 1A 24.00 (205) 14.60 (+ 0.5) PASS
Antenna 3A N 3.00 (21) PASS
Antenna 4 0. 5. PASS
Antenna 2A n 3 PASS
WCDMA B2 Antenna 1A : B PASS
Antenna 3A 0. B PASS
T Band 71 Antenna 0. Y PASS
Antenna 3 n PASS
Antenna & PASS
|TE Band 12 Antenna 3 0. PASS
Antenna n PASS
LTE Band 17 Antenna 3t B PASS
Antenna 0. PASS
LTE Band 13 Antenna 3 n PASS
Antenna & PASS
|TE Band 14 Antenna 3 0. PASS
Antenna n PASS
LTE Band 26 Antenna 3t = PASS
Antenna 0. PASS
LTE Band § Antenna 3 n PASS
Antenna & = PASS
Antenna 2 0. PASS
LTE Band 4 ‘Antenna 1A = 13.80 (£ 1) 1 PASS
‘Antenna 3A & 13,10 (£1) 7 PASS
Antenna 4 0. 1340 (& 1) 7 PASS
Antenna 2A n 14.80 (2 0.5) 1 PASS
LTE Band 66 ‘Antenna 1A + 3.80 (£ 1) PASS
Antenna 3A 0. 310 (1) 7 PASS
‘Antenna 4 B 75,50 (2 0.5) 17 PASS
Antenna 2A & 3.40 (1) PASS
LTE Band 2 Antenna 1A 0. 360 (1) PASS
Antenna 3A n 3.60 (1) PASS
“Antenna 4 & 75.50 (£ 0.5] PASS
Antenna 2A 0. 1) PASS
LTE Band 25 ‘Antenna 1A = 1) PASS
‘Antenna 3A : 1) PASS
Antenna 4 0. 1) PASS
Antenna 2A n 1) PASS
LTE Band 30 ‘Antenna 1A + 1) PASS
Antenna 3A 0. 1) PASS
‘Antenna 4 n 1) PASS
Antenna 2A : 1) PASS
LTE Band 7 Antenna 1A 0. 1) PASS
Antenna 3A n 1) PASS
“Antenna 4 : 75.10 (2 0.5] PASS
Antenna 2A 0. 16.10 (£ 0.5) PASS
LTE Band 38 ‘Antenna 1A = 14.50 (£ 0.5) PASS
‘Antenna 3A : 13.20 (1) PASS
Antenna 4 0. 15.10 (£ 0.5) PASS
Antenna 2A n 16.10 (2 0.5) PASS
LTE Band 41 (PC3) ‘Antenna 1A n 14.50 (2 0.5) PASS
Antenna 3A 0. 13.20 (& 1) PASS
‘Antenna 4 n 75,10 (£ 0.5) PASS
Antenna 2 : 16.10 (2 0.5) PASS
LTE Band 41 (PC2) “Antenna 1A 0. 14.50 (£ 0.5) PASS
Antenna 3A n 13.20 (& 1) PASS
Antenna 4 & 76.00 (2 0.5] PASS
LTE Band 48 Antenna 38 £ 0. 15.70 (£ 0.5) PASS
TE 85 ULoA Antenna 4 2375 (£ 1) 2010 (2 1) PASS
Antenna 38 2275 (1) 16.90 (2 1) PASS
‘Antenna 4 2325 (2 1) 12.70 (1) PASS
§ Antenna 2A 2225 (2 1) 13.60 (2 1) PASS
LTE B7 Intra-Band ULCA “Antenna 1A 22.75 (£1) 12.90 (£1) PASS
Antenna 3A 22.00 (2 1) .00 (£1) PASS
‘Antenna 4 2325 (2 1) 14.60 (1) PASS
Antenna 2A 2225 (£ 1) 15.60 (1) 3 PASS
LTEB3BULCA Antenna 1A 2275 (1) 14.00 (& 1) PASS
Antenna 3A 22.00 (1) 13.20 (1) 1 PASS
‘Antenna 4 @1 1) PASS
g Antenna 2A 1 60 (1) PASS
LTE B41 (PC3) Inva-Band ULCA  [AENa 22 ot ; s
‘Antenna 3A @1 1) PASS
Antenna 4 @1 1) PASS
Antenna 2A @1 1) PASS
LTE B41 (PC2) ULCA Antenna 1A @1 1) PASS
‘Antenna 3A @1 ) PASS

Test Case 1: Device Held in Hand

Test Case 2: Device Resting on Lap

Test Cases represent typical scenarios in which the device power would be reduced. In these scenarios
detect mode has been verified to identify typical on-body use-cases including when thin objects, such as
a magazine or newspaper, are placed between the body and the device. In the absence of detect mode
output, the device defaults to the most conservative power.
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1.1 IEEE 802.11ax RU SAR Exclusion

To make the most efficient use of the additional available subcarriers (data tones), IEEE 802.11ax can utilize
Orthogonal Frequency-Division Multiple Access (OFDMA) which divides the existing 802.11 channels into smaller
subchannels called Resource Units (RUs). Possible RU sizes are: 26T, 52T, 106T, 242T, 484T, 996T.

Per FCC Guidance, 802.11ax was considered a higher order 802.11 mode when compared to a/b/g/n/ac to apply
KDB Publication 248227 D01v02r02 for OFDM mode selection. Therefore, SAR tests were not required for
802.11ax based on the maximum allowed output powers of OFDM modes and the reported SAR values. Per FCC
Guidance, maximum conducted powers were performed for each RU size to demonstrate that the output powers
would not be higher than the other OFDM 802.11 modes.

1.2 IEEE 802.11ax RU Target Powers

1.2.1

Maximum 802.11ax RU Time-Averaged WLAN Output Power

Tones 26T 52T 106T 2427
Mode/ Band Channel | Maximum | Nominal | Maximum Nominal Maximum Nominal Maximum Nominal
1 13.00 11.50 13.00 11.50 13.00 11.50 13.00 11.50
2 13.00 11.50 13.00 11.50 13.00 11.50 13.00 11.50
3 13.00 11.50 13.00 11.50 13.00 11.50 13.00 11.50
4 13.00 11.50 13.00 11.50 13.00 11.50 13.00 11.50
Modulated 5 13.00 11.50 13.00 11.50 13.00 11.50 13.00 11.50
Average - 20 MHz 6 13.00 11.50 13.00 11.50 13.00 11.50 13.00 11.50
Single Tx Chain Bandwidth 7 13.00 11.50 13.00 11.50 13.00 11.50 13.00 11.50
(dBm) - 8 13.00 11.50 13.00 11.50 13.00 11.50 13.00 11.50
Antenna 3A 9 13.00 11.50 13.00 11.50 13.00 11.50 13.00 11.50
10 13.00 11.50 13.00 11.50 13.00 11.50 13.00 11.50
11 13.00 11.50 13.00 11.50 13.00 11.50 13.00 11.50
12 11.00 9.50 11.00 9.50 11.00 9.50 11.00 9.50
13 N/A N/A N/A N/A N/A N/A N/A N/A
Tones 26T 52T 106T 24217
Mode/ Band . . . . . X . .
Channel | Maximum | Nominal Maximum Nominal Maximum Nominal Maximum Nominal
1 12.50 11.00 12.50 11.00 12.50 11.00 12.50 11.00
2 13.00 11.50 13.00 11.50 13.00 11.50 13.00 11.50
3 13.00 11.50 13.00 11.50 13.00 11.50 13.00 11.50
4 13.00 11.50 13.00 11.50 13.00 11.50 13.00 11.50
Modulated 5 13.00 11.50 13.00 11.50 13.00 11.50 13.00 11.50
Average - 2 Tx 20 MHz 6 13.00 11.50 13.00 11.50 13.00 11.50 13.00 11.50
Chain (dBm) - Bandwidth 7 13.00 11.50 13.00 11.50 13.00 11.50 13.00 11.50
Antenna 3A 8 13.00 11.50 13.00 11.50 13.00 11.50 13.00 11.50
9 13.00 11.50 13.00 11.50 13.00 11.50 13.00 11.50
10 13.00 11.50 13.00 11.50 13.00 11.50 13.00 11.50
11 12.50 11.00 12.50 11.00 12.50 11.00 12.50 11.00
12 10.50 9.00 10.50 9.00 10.50 9.00 10.50 9.00
13 N/A N/A N/A N/A N/A N/A N/A N/A
Note: In MIMO operations, each antenna transmits at maximum allowed powers as indicated above.
Tones 26T 52T 106T 2427
Mode/ Band Channel | Maximum | Nominal | Maximum Nominal Maximum Nominal Maximum Nominal
1 13.00 11.50 13.00 11.50 13.00 11.50 13.00 11.50
2 13.75 12.25 13.75 12.25 13.75 12.25 13.75 12.25
3 13.75 12.25 13.75 12.25 13.75 12.25 13.75 12.25
4 13.75 12.25 13.75 12.25 13.75 12.25 13.75 12.25
Modulated 5 13.75 12.25 13.75 12.25 13.75 12.25 13.75 12.25
Average - 20 MHz 6 13.75 12.25 13.75 12.25 13.75 12.25 13.75 12.25
Single Tx Chain Bandwidth 7 13.75 12.25 13.75 12.25 13.75 12.25 13.75 12.25
(dBm) - 8 13.75 12.25 13.75 12.25 13.75 12.25 13.75 12.25
Antenna 1A 9 13.75 12.25 13.75 12.25 13.75 12.25 13.75 12.25
10 13.75 12.25 13.75 12.25 13.75 12.25 13.75 12.25
11 13.50 12.00 13.50 12.00 13.50 12.00 13.50 12.00
12 11.00 9.50 11.00 9.50 11.00 9.50 11.00 9.50
13 N/A N/A N/A N/A N/A N/A N/A N/A
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Tones 26T 52T 106T 2421
Mode/ Band . . . . . . . .
Channel | Maximum [ Nominal | Maximum Nominal Maximum Nominal Maximum Nominal

1 12.50 11.00 12.50 11.00 12.50 11.00 12.50 11.00
2 13.75 12.25 13.75 12.25 13.75 12.25 13.75 12.25
3 13.75 12.25 13.75 12.25 13.75 12.25 13.75 12.25
4 13.75 12.25 13.75 12.25 13.75 12.25 13.75 12.25
5 13.75 12.25 13.75 12.25 13.75 12.25 13.75 12.25
Modulated 6 13.75 12.25 13.75 12.25 13.75 12.25 13.75 12.25
Average - 2 Tx 20 MHz 13.75 12.25 13-75 12.25 13.75 12'25 13.75 12'25

Chain (dBm) - Bandwidth z - - - > - - - =
8 13.75 12.25 13.75 12.25 13.75 12.25 13.75 12.25

Antenna 1A

9 13.75 12.25 13.75 12.25 13.75 12.25 13.75 12.25
10 13.75 12.25 13.75 12.25 13.75 12.25 13.75 12.25
11 12.50 11.00 12.50 11.00 12.50 11.00 12.50 11.00
12 10.50 9.00 10.50 9.00 10.50 9.00 10.50 9.00
13 N/A N/A N/A N/A N/A N/A N/A N/A

Note: In MIMO operations, each antenna transmits at maximum allowed powers as indicated above.

FCC ID: BCGA2324

SAR EVALUATION REPORT

Tones 26T 52T 106T 2427
Mode/ Band . . "
Channel | Maximum Nominal Maximum Nominal Maximum Nominal Maximum Nominal Maximum| Nominal | Maximum | Nominal
36 10.50 9.00 10.50 9.00 10.50 9.00 10.50 9.00
40 10.50 9.00 10.50 9.00 10.50 9.00 10.50 9.00
44 10.50 9.00 10.50 9.00 10.50 9.00 10.50 9.00
48 10.50 9.00 10.50 9.00 10.50 9.00 10.50 9.00
52 9.75 8.25 9.75 8.25 9.75 8.25 9.75 8.25
56 9.75 8.25 9.75 8.25 9.75 8.25 9.75 8.25
60 9.75 8.25 9.75 8.25 9.75 8.25 9.75 8.25
64 9.75 8.25 9.75 8.25 9.75 8.25 9.75 8.25
100 10.75 9.25 10.75 9.25 10.75 9.25 10.75 9.25
104 10.75 9.25 10.75 9.25 10.75 9.25 10.75 9.25
108 10.75 9.25 10.75 9.25 10.75 9.25 10.75 9.25
112 10.75 9.25 10.75 9.25 10.75 9.25 10.75 9.25
20 MHz Bandwidth 116 10.75 9.25 10.75 9.25 10.75 9.25 10.75 9.25
120 10.75 9.25 10.75 9.25 10.75 9.25 10.75 9.25
124 10.75 9.25 10.75 9.25 10.75 9.25 10.75 9.25
128 10.75 9.25 10.75 9.25 10.75 9.25 10.75 9.25
132 10.75 9.25 10.75 9.25 10.75 9.25 10.75 9.25
136 10.75 9.25 10.75 9.25 10.75 9.25 10.75 9.25
140 10.75 9.25 10.75 9.25 10.75 9.25 10.75 9.25
144 10.75 9.25 10.75 9.25 10.75 9.25 10.75 9.25
Modulated Average - 149 11.25 9.75 11.25 9.75 11.25 9.75 11.25 9.75
Single Tx Chain 153 11.25 9.75 11.25 9.75 11.25 9.75 11.25 9.75
(dBm) - Ant 2A 157 11.25 9.75 11.25 9.75 11.25 9.75 11.25 9.75
161 11.25 9.75 11.25 9.75 11.25 9.75 11.25 9.75
165 11.25 9.75 11.25 9.75 11.25 9.75 11.25 9.75
38 10.50 9.00 10.50 9.00 10.50 9.00 10.50 9.00
46 10.50 9.00 10.50 9.00 10.50 9.00 10.50 9.00
54 9.75 8.25 9.75 8.25 9.75 8.25 9.75 8.25
62 9.75 8.25 9.75 8.25 9.75 8.25 9.75 8.25
102 10.75 9.25 10.75 9.25 10.75 9.25 10.75 9.25
40 MHz Bandwidth 110 10.75 9.25 10.75 9.25 10.75 9.25 10.75 9.25
118 10.75 9.25 10.75 9.25 10.75 9.25 10.75 9.25
126 10.75 9.25 10.75 9.25 10.75 9.25 10.75 9.25
134 10.75 9.25 10.75 9.25 10.75 9.25 10.75 9.25
142 10.75 9.25 10.75 9.25 10.75 9.25 10.75 9.25
151 11.25 9.75 11.25 9.75 11.25 9.75 11.25 9.75
159 11.25 9.75 11.25 9.75 11.25 9.75 11.25 9.75
42 10.00 8.50 10.50 9.00 10.50 9.00 10.50 9.00 10.50 9.00 10.50 9.00
58 9.50 8.00 9.75 8.25 9.75 8.25 9.75 8.25 9.75 8.25 9.75 8.25
80 MHz Bandwidth 106 9.50 8.00 10.50 9.00 10.75 9.25 10.75 9.25 10.75 9.25 10.75 9.25
122 10.75 9.25 10.75 9.25 10.75 9.25 10.75 9.25 10.75 9.25 10.75 9.25
138 10.75 9.25 10.75 9.25 10.75 9.25 10.75 9.25 10.75 9.25 10.75 9.25
155 11.25 9.75 11.25 9.75 11.25 9.75 11.25 9.75 11.25 9.75 11.25 9.75
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Tones 26T 52T 1067 24217 | [ |
Mode/ Band
Channel | Maximum | Nominal | Maximum | Nominal | Maximum | Nominal | Maximum | Nominal |Maximum| Nominal | Maximum | Nominal
36 8.00 6.50 10.50 9.00 10.50 9.00 10.50 9.00
40 8.00 6.50 10.50 9.00 10.50 9.00 10.50
44 8.00 6.50 10.50 9.00 10.50 9.00 10.50
48 8.00 6.50 10.50 9.00 10.50 9.00 10.50
52 8.00 6.50 9.75 8.25 9.75 8.25 9.75 825
56 8.00 6.50 9.75 8.25 9.75 8.25 9.75 825
60 8.00 6.50 9.75 8.25 9.75 8.25 9.75 825
64 8.00 6.50 9.75 8.25 9.75 8.25 9.75 825
100 8.00 6.50 1075 9.25 1075 9.25 10.75 9.25
104 8.00 6.50 1075 9.25 1075 9.25 10.75 9.25
108 8.00 6.50 1075 9.25 1075 9.25 10.75 9.25
112 8.00 6.50 1075 9.25 1075 9.25 10.75 9.25
20 MHz Bandwidth | 116 8.00 6.50 1075 9.25 10.75 9.25 10.75 9.25
120 8.00 6.50 1075 9.25 1075 9.25 10.75 9.25
124 8.00 6.50 1075 9.25 1075 9.25 10.75 9.25
128 8.00 6.50 1075 9.25 1075 9.25 10.75 9.25
132 8.00 6.50 1075 9.25 1075 9.25 10.75 9.25
136 8.00 6.50 1075 9.25 1075 9.25 10.75 9.25
140 8.00 6.50 1075 9.25 1075 9.25 10.75 9.25
144 8.00 6.50 1075 9.25 1075 9.25 10.75 9.25
Modulated Average - 149 11.25 9.75 11.25 9.75 11.25 9.75 11.25 9.75
2Tx Chain (dBm) 153 11.25 9.75 1125 9.75 11.25 9.75 11.25 9.75
CDD- Ant 2A 157 11.25 9.75 1125 9.75 11.25 9.75 11.25 9.75
161 11.25 9.75 11.25 9.75 11.25 9.75 11.25 9.75
165 11.25 9.75 11.25 9.75 11.25 9.75 11.25 9.75
38 8.00 6.50 10.50 9.00 10.50 9.00 10.50 9.00 1050 | 9.00
46 8.00 6.50 10.50 9.00 10.50 9.00 10.50 9.00 1050 | 9.00
54 8.00 6.50 975 825 9.75 825 9.75 825 9.75 8.25
62 8.00 6.50 9.75 825 975 825 9.75 825 9.75 8.25
102 8.00 6.50 1075 9.25 1075 9.25 1075 9.25 1075 | 925
40 MHz Bandwidth 110 8.00 6.50 1075 9.25 1075 9.25 1075 9.25 1075 | 925
118 8.00 6.50 1075 9.25 1075 9.25 1075 9.25 1075 | 925
126 8.00 6.50 1075 9.25 1075 9.25 1075 9.25 1075 | 925
134 8.00 6.50 1075 9.25 1075 9.25 10.75 9.25 1075 | 925
142 8.00 6.50 1075 9.25 1075 9.25 10.75 9.25 1075 | 925
151 11.25 9.75 11.25 9.75 11.25 9.75 11.25 9.75 1125 | 975
159 11.25 9.75 1125 9.75 11.25 9.75 11.25 9.75 1125 | 975
42 8.00 6.50 10.50 9.00 10.50 9.00 10.50 9.00 1050 | 900 10.50 9.00
58 8.00 6.50 9.75 825 975 825 975 825 9.75 825 9.75 8.25
80 MHz Bandwidth |19 8.00 6.50 1075 9.25 1075 9.25 1075 9.25 1075 | 925 1075 9.25
122 8.00 6.50 10.75 9.25 1075 9.25 1075 9.25 1075 | 925 1075 9.25
138 8.00 6.50 10.75 9.25 10.75 9.25 10.75 9.25 1075 | 925 10.75 9.25
155 11.25 9.75 11.25 9.75 11.25 9.75 11.25 9.75 1125 | 975 11.25 9.75

Note: In MIMO operations,

each antenna transmits at maximum allowed

powers as indicated above.

Tones 26T 521 106T 2421 | 4847 | 996T |
Mode/ Band . " . . N "
Channel | Maximum | Nominal | Maximum | Nominal | Maximum | Nominal | Maximum | Nominal |Maximum | Nominal |Maximum| Nominal
36 8.00 6.50 10.50 9.00 10.50 9.00 10.50 9.00
40 8.00 6.50 10.50 9.00 10.50 9.00 10.50 9.00
44 8.00 6.50 10.50 9.00 10.50 9.00 10.50 9.00
48 8.00 6.50 10.50 9.00 10.50 9.00 10.50 9.00
52 8.00 6.50 9.75 8.25 9.75 8.25 9.75 8.25
56 8.00 6.50 9.75 8.25 9.75 8.25 9.75 8.25
60 8.00 6.50 9.75 8.25 9.75 8.25 9.75 8.25
64 8.00 6.50 9.75 8.25 9.75 8.25 9.75 8.25
100 8.00 6.50 1075 9.25 10.75 9.25 10.75 9.25
104 8.00 6.50 10.75 9.25 10.75 9.25 10.75 9.25
108 8.00 6.50 1075 9.25 10.75 9.25 10.75 9.25
112 8.00 6.50 1075 9.25 10.75 9.25 10.75 9.25
20 MHz 116 8.00 6.50 1075 9.25 1075 9.25 10.75 9.25
120 8.00 6.50 1075 9.25 10.75 9.25 10.75 9.25
124 8.00 6.50 10.75 9.25 1075 9.25 1075 9.25
128 8.00 6.50 1075 9.25 1075 9.25 10.75 9.25
132 8.00 6.50 10.75 9.25 10.75 9.25 10.75 9.25
136 8.00 6.50 1075 9.25 1075 9.25 10.75 9.25
140 8.00 6.50 1075 9.25 10.75 9.25 10.75 9.25
144 8.00 6.50 10.75 9.25 1075 9.25 1075 9.25
Modulated Average - 149 1125 9.75 1125 9.75 11.25 9.75 11.25 9.75
2 Tx Chain (d8m) 153 1125 9.75 11.25 9.75 11.25 9.75 11.25 9.75
SDM - Ant 2A 157 1125 9.75 1125 9.75 11.25 9.75 11.25 9.75
161 1125 9.75 1125 9.75 1125 9.75 11.25 9.75
165 1125 9.75 1125 9.75 11.25 9.75 11.25 9.75
38 8.00 6.50 10.50 9.00 10.50 9.00 10.50 9.00
46 8.00 6.50 1050 9.00 10.50 9.00 10.50 9.00 10.50
54 8.00 6.50 9.75 8.25 9.75 8.25 9.75 8.25 9.75 8.25
62 8.00 6.50 9.75 8.25 9.75 8.25 9.75 8.25 9.75 8.25
102 8.00 6.50 1075 9.25 1075 9.25 1075 9.25 1075 | 925
0 M2 110 8.00 6.50 1075 9.25 1075 9.25 1075 9.25 1075 | 925
118 8.00 6.50 10.75 9.25 1075 9.25 1075 9.25 1075 | 925
126 8.00 6.50 1075 9.25 10.75 9.25 1075 9.25 1075 | 925
134 8.00 6.50 10.75 9.25 10.75 9.25 10.75 9.25 10.75 | 9.25
142 8.00 6.50 1075 9.25 1075 9.25 1075 9.25 1075 | 925
151 1125 9.75 1125 9.75 1125 9.75 1125 9.75 1125 | 975
159 1125 9.75 11.25 9.75 11.25 9.75 11.25 9.75 1125 | 975
42 8.00 6.50 10.50 9.00 10.50 9.00 10.50 9.00 1050 | 900 | 1050 | 9.00
58 8.00 6.50 9.75 8.25 9.75 8.25 9.75 8.25 9.75 825 9.75 8.25
80 MH2 106 8.00 6.50 10.75 9.25 10.75 9.25 10.75 9.25 1075 | 925 | 1075 | 9.25
122 8.00 6.50 10.75 9.25 10.75 9.25 10.75 9.25 1075 | 925 | 1075 | 9.5
138 8.00 6.50 1075 9.25 1075 9.25 1075 9.25 1075 | 925 | 1075 | 9.25
155 1125 9.75 11.25 9.75 11.25 9.75 11.25 9.75 1125 | 975 | 11.25 | 9.75

Note: In MIMO operations, each antenna transmits at maximum allowed powers as indicated above.
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Tones 26T 52T 106T 2427
Mode/ Band
Channel | Maximum | Nominal | Maximum | Nominal | Maximum | Nominal | Maximum | Nominal —|Maximum| Nominal [Maximum| Nominal
36 10.50 9.00 10.50 9.00 10.50 9.00 10.50 9.00
40 10.50 9.00 10.50 9.00 10.50 9.00 10.50 9.00
44 10.50 9.00 10.50 9.00 10.50 9.00 10.50 9.00
48 10.50 9.00 10.50 9.00 10.50 9.00 10.50 9.00
52 11.50 10.00 11.50 10.00 11.50 10.00 11.50 10.00
56 11.50 10.00 11.50 10.00 11.50 10.00 11.50 10.00
60 11.50 10.00 11.50 10.00 11.50 10.00 11.50 10.00
64 11.50 10.00 11.50 10.00 11.50 10.00 11.50
100 10.25 8.75 10.25 8.75 10.25 8.75 10.25
104 1025 875 10.25 875 1025 875 1025
108 10.25 875 10.25 875 10.25 875 1025
112 10.25 875 10.25 875 10.25 8.75 1025
20 MHz Bandwidth | 116 10.25 875 10.25 8.75 10.25 8.75 10.25
120 10.25 8.75 10.25 8.75 10.25 8.75 1025
124 10.25 8.75 10.25 8.75 10.25 8.75 10.25
128 1025 875 10.25 875 10.25 875 1025
132 1025 875 10.25 875 10.25 875 1025
136 10.25 875 10.25 875 10.25 875 1025
140 10.25 875 10.25 8.75 10.25 8.75 1025
144 10.25 8.75 10.25 8.75 10.25 8.75 1025
Modulated Average - 149 9.75 8.25 9.75 8.25 9.75 8.25 9.75
Single Tx Chain 153 9.75 825 9.75 8.25 9.75 8.25 9.75
(dBm) - Ant 28 157 9.75 8.25 9.75 8.25 9.75 8.25 9.75
161 9.75 8.25 9.75 8.25 9.75 8.25 9.75
165 9.75 8.25 9.75 8.25 9.75 8.25 9.75
38 10.50 9.00 10.50 9.00 10.50 9.00 10.50
46 10.50 9.00 10.50 9.00 10.50 9.00 10.50
54 11.50 10.00 11.50 10.00 11.50 10.00 11.50
62 11.50 10.00 11.50 10.00 11.50 10.00 11.50
102 10.25 875 10.25 875 10.25 875 1025
40 Mz Bandwidth 110 10.25 8.75 10.25 8.75 10.25 8.75 1025
118 10.25 8.75 10.25 8.75 10.25 8.75 1025
126 10.25 8.75 10.25 8.75 10.25 8.75 10.25
134 10.25 875 10.25 875 10.25 875 1025
142 10.25 875 10.25 875 10.25 8.75 10.25
151 9.75 8.25 9.75 8.25 9.75 8.25 9.75
159 9.75 8.25 9.75 8.25 9.75 8.25 9.75
42 10.50 9.00 10.50 9.00 10.50 9.00 10.50
58 10.50 9.00 11.50 10.00 11.50 10.00 11.50 10.00 1150 | 1000 | 1150 | 10.00
80 MH2 Bandwidth | 196 1025 875 10.25 875 1025 875 1025 875 1025 | 875 | 1025 | 875
122 1025 875 10.25 875 10.25 875 1025 875 1025 | 875 | 1025 | 875
138 10.25 875 10.25 875 10.25 875 1025 8.75 1025 | 875 | 1025 | 875
155 9.75 8.25 9.75 8.25 9.75 8.25 9.75 8.25 9.75 8.25 9.75 8.25
Tones 26T 52T 106T 2421
Mode/ Band
Channel | Maximum | Nominal | Maximum | Nominal | Maximum | Nominal | Maximum | Nominal |Maximum| Nominal |Maximum| Nominal
36 9.00 7.50 10.50 9.00 10.50 9.00 10.50 9.00
40 9.00 7.50 10.50 9.00 10.50 9.00 10.50 9.00
44 9.00 7.50 10.50 9.00 10.50 9.00 10.50 9.00
48 9.00 7.50 10.50 9.00 10.50 9.00 10.50 9.00
52 9.00 7.50 11.50 10.00 11.50 10.00 11.50 10.00
56 9.00 7.50 11.50 10.00 11.50 10.00 11.50 10.00
60 9.00 7.50 11.50 10.00 11.50 10.00 11.50 10.00
64 9.00 7.50 11.50 10.00 11.50 10.00 11.50 10.00
100 9.00 7.50 10.25 8.75 10.25 8.75 10.25 8.75
104 9.00 7.50 10.25 8.75 10.25 8.75 10.25 8.75
108 9.00 7.50 10.25 875 10.25 875 1025 8.75
112 9.00 7.50 10.25 875 10.25 8.75 10.25 8.75
20 MHz Bandwidth | 116 9.00 7.50 10.25 875 10.25 8.75 10.25 8.75
120 9.00 7.50 10.25 8.75 10.25 8.75 10.25 8.75
124 9.00 7.50 10.25 8.75 10.25 8.75 10.25 8.75
128 9.00 7.50 10.25 8.75 10.25 8.75 10.25 8.75
132 9.00 7.50 10.25 875 10.25 875 1025 875
136 9.00 7.50 10.25 875 10.25 8.75 10.25 8.75
140 9.00 7.50 10.25 8.75 10.25 8.75 10.25 8.75
144 9.00 7.50 10.25 8.75 10.25 8.75 10.25 8.75
Modulated Average - 149 9.75 8.25 9.75 8.25 9.75 8.25 9.75 8.25
2 Tx Chain (dBm) 153 9.75 8.25 9.75 8.25 9.75 8.25 9.75 8.25
CDD - Ant 28 157 9.75 8.25 975 8.25 9.75 8.25 9.75 825
161 9.75 8.25 975 8.25 9.75 8.25 9.75 8.25
165 9.75 8.25 9.75 8.25 9.75 8.25 9.75 8.25
38 9.00 7.50 10.50 9.00 10.50 9.00 10.50 9.00 1050 | 9.00
46 9.00 7.50 10.50 9.00 10.50 9.00 10.50 9.00 1050 | 9.00
54 9.00 7.50 11.50 10.00 11.50 10.00 11.50 10.00 1150 | 10.00
62 9.00 7.50 11.50 10.00 11.50 10.00 11.50 10.00 1150 | 10.00
102 9.00 7.50 10.25 875 10.25 875 1025 875 1025 | 875
40 MHz Bandwidth —110 9.00 7.50 10.25 875 10.25 875 1025 8.75 1025 | 875
118 9.00 7.50 10.25 8.75 10.25 8.75 1025 8.75 1025 | 875
126 9.00 7.50 10.25 8.75 10.25 8.75 1025 8.75 1025 | 875
134 9.00 7.50 10.25 8.75 10.25 8.75 1025 8.75 1025 | 875
142 9.00 7.50 10.25 8.75 10.25 8.75 10.25 8.75 1025 | 875
151 9.75 8.25 9.75 8.25 9.75 8.25 9.75 8.25 9.75 8.25
159 9.75 8.25 9.75 8.25 9.75 8.25 9.75 8.25 9.75 8.25
22 9.00 7.50 10.50 9.00 10.50 9.00 10.50 9.00 1050 | 9.00 | 1050 | 9.00
58 9.00 7.50 11.50 10.00 11.50 10.00 11.50 10.00 1150 | 1000 | 1150 | 10.00
80 MH2 Bandwidth 196 9.00 7.50 10.25 8.75 10.25 8.75 10.25 8.75 1025 | 875 | 1025 | 875
122 9.00 7.50 10.25 875 1025 875 1025 875 1025 | 875 | 1025 | 875
138 9.00 7.50 10.25 875 10.25 875 1025 875 1025 | 875 | 1025 | 875
155 9.75 8.25 9.75 8.25 9.75 8.25 9.75 8.25 9.75 8.25 9.75 8.25

Note: In MIMO operations,

each antenna transmits at maximum allowed powers as indicated above.
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Tones 26T 52T 106T 2421
Mode/ Band N " N " N N . N "
Channel | Maximum | Nominal [ Maximum | Nominal | Maximum | Nominal | Maximum [ Nominal |Maximum| Nominal |Maximum| Nominal
36 9.00 7.50 10.50 9.00 10.50 9.00 10.50 9.00
40 9.00 7.50 10.50 9.00 10.50 9.00 10.50 9.00
44 9.00 7.50 10.50 9.00 10.50 9.00 10.50 9.00
48 9.00 7.50 10.50 9.00 10.50 9.00 10.50 9.00
52 9.00 7.50 11.50 10.00 11.50 10.00 11.50 10.00
56 9.00 7.50 11.50 10.00 11.50 10.00 11.50 10.00
60 9.00 7.50 11.50 10.00 11.50 10.00 11.50 10.00
64 9.00 7.50 11.50 10.00 11.50 10.00 11.50 10.00
100 9.00 7.50 10.25 8.75 10.25 8.75 10.25 8.75
104 9.00 7.50 10.25 8.75 10.25 8.75 10.25 8.75
108 9.00 7.50 10.25 8.75 10.25 8.75 10.25 8.75
112 9.00 7.50 10.25 8.75 10.25 8.75 10.25 8.75
20 MHz Bandwidth 116 9.00 7.50 10.25 8.75 10.25 8.75 10.25 8.75
120 9.00 7.50 10.25 8.75 10.25 8.75 10.25 8.75
124 9.00 7.50 10.25 8.75 10.25 8.75 10.25 8.75
128 9.00 7.50 10.25 8.75 10.25 8.75 10.25 8.75
132 9.00 7.50 10.25 8.75 10.25 8.75 10.25 8.75
136 9.00 7.50 10.25 8.75 10.25 8.75 10.25 8.75
140 9.00 7.50 10.25 8.75 10.25 8.75 10.25 8.75
144 9.00 7.50 10.25 8.75 10.25 8.75 10.25 8.75
Modulated Average - 149 9.75 8.25 9.75 8.25 9.75 8.25 9.75 8.25
2 Tx Chain (dBm) 153 9.75 8.25 9.75 8.25 9.75 8.25 9.75 8.25
SDM - Ant 2B 157 9.75 8.25 9.75 8.25 9.75 8.25 9.75 8.25
161 9.75 8.25 9.75 8.25 9.75 8.25 9.75 8.25
165 9.75 8.25 9.75 8.25 9.75 8.25 9.75 8.25
38 9.00 7.50 10.50 9.00 10.50 9.00 10.50 9.00 10.50 9.00
46 9.00 7.50 10.50 9.00 10.50 9.00 10.50 9.00 10.50 9.00
54 9.00 7.50 11.50 10.00 11.50 10.00 11.50 10.00 11.50 10.00
62 9.00 7.50 11.50 10.00 11.50 10.00 11.50 10.00 11.50 10.00
102 9.00 7.50 10.25 8.75 10.25 8.75 10.25 8.75 10.25 8.75
40 MHz Bandwidth 110 9.00 7.50 10.25 8.75 10.25 8.75 10.25 8.75 10.25 8.75
118 9.00 7.50 10.25 8.75 10.25 8.75 10.25 8.75 10.25 8.75
126 9.00 7.50 10.25 8.75 10.25 8.75 10.25 8.75 10.25 8.75
134 9.00 7.50 10.25 8.75 10.25 8.75 10.25 8.75 10.25 8.75
142 9.00 7.50 10.25 8.75 10.25 8.75 10.25 8.75 10.25 8.75
151 9.75 8.25 9.75 8.25 9.75 8.25 9.75 8.25 9.75 8.25
159 9.75 8.25 9.75 8.25 9.75 8.25 9.75 8.25 9.75 8.25
42 9.00 7.50 10.50 9.00 10.50 9.00 10.50 9.00 10.50 9.00 10.50 9.00
58 9.00 7.50 11.50 10.00 11.50 10.00 11.50 10.00 11.50 10.00 11.50 10.00
80 MHz Bandwidth 106 9.00 7.50 10.25 8.75 10.25 8.75 10.25 8.75 10.25 8.75 10.25 8.75
122 9.00 7.50 10.25 8.75 10.25 8.75 10.25 8.75 10.25 8.75 10.25 8.75
138 9.00 7.50 10.25 8.75 10.25 8.75 10.25 8.75 10.25 8.75 10.25 8.75
155 9.75 8.25 9.75 8.25 9.75 8.25 9.75 8.25 9.75 8.25 9.75 8.25

Note: In MIMO operations, each antenna transmits at maximum allowed powers as indicated above.

Tones 26T 521 106T 2427
Mode/ Band
Channel | Maximum | Nominal | Maximum | Nominal | Maximum | Nominal | Maximum Nominal |Maximum| Nominal |Maximum| Nominal
36 11.50 10.00 11.50 10.00 11.50 10.00 11.50 10.00
40 11.50 10.00 11.50 10.00 11.50 10.00 11.50 10.00
44 11.50 10.00 11.50 10.00 11.50 10.00 11.50
48 11.50 10.00 11.50 10.00 11.50 10.00 11.50
52 9.75 8.25 9.75 8.25 9.75 8.25 9.75
56 9.75 8.25 9.75 8.25 9.75 8.25 9.75
60 9.75 8.25 9.75 8.25 9.75 8.25 9.75
64 9.75 8.25 9.75 8.25 9.75 8.25 9.75
100 10.25 8.75 10.25 8.75 10.25 8.75 10.25
104 10.25 8.75 10.25 8.75 10.25 8.75 10.25
108 10.25 8.75 10.25 8.75 10.25 8.75 10.25
112 10.25 8.75 10.25 8.75 10.25 8.75 10.25
20 MHz Bandwidth | 116 10.25 8.75 10.25 8.75 10.25 8.75 10.25
120 10.25 8.75 10.25 8.75 10.25 8.75 10.25
124 10.25 8.75 10.25 8.75 10.25 8.75 10.25
128 10.25 8.75 10.25 8.75 10.25 8.75 10.25
132 10.25 8.75 10.25 8.75 10.25 8.75 10.25
136 10.25 8.75 10.25 8.75 10.25 8.75 10.25
140 10.25 8.75 10.25 8.75 10.25 8.75 10.25
144 10.25 8.75 10.25 8.75 10.25 8.75 10.25
Modulated Average - 149 10.25 8.75 10.25 8.75 10.25 875 10.25
Single Tx Chain 153 10.25 8.75 10.25 8.75 10.25 8.75 10.25
(dBm) - Ant 18 157 10.25 8.75 10.25 8.75 10.25 8.75 10.25
161 10.25 8.75 10.25 8.75 10.25 8.75 10.25
165 10.25 8.75 10.25 8.75 10.25 8.75 10.25
38 11.50 10.00 11.50 10.00 11.50 10.00 11.50
46 11.50 10.00 11.50 10.00 11.50 10.00 11.50
54 9.75 8.25 9.75 8.25 9.75 8.25 9.75
62 9.75 8.25 9.75 8.25 9.75 8.25 9.75
102 10.25 8.75 10.25 8.75 10.25 8.75 10.25
40 MHz Bandwidth 110 10.25 8.75 10.25 8.75 10.25 8.75 10.25
118 10.25 8.75 10.25 8.75 10.25 8.75 10.25
126 10.25 8.75 10.25 8.75 10.25 8.75 10.25
134 10.25 8.75 10.25 8.75 10.25 8.75 10.25
142 10.25 8.75 10.25 8.75 10.25 8.75 10.25
151 10.25 8.75 10.25 8.75 10.25 8.75 10.25
159 10.25 8.75 10.25 8.75 10.25 8.75 10.25
42 11.00 9.50 11.50 10.00 11.50 10.00 11.50
58 9.75 8.25 9.75 8.25 9.75 8.25 9.75 8.25 9.75 8.25 9.75 8.25
80 MHz Bandwidth | 196 10.25 8.75 10.25 8.75 10.25 8.75 10.25 8.75 10.25 8.75 10.25 8.75
122 10.25 8.75 10.25 8.75 10.25 8.75 10.25 8.75 10.25 8.75 10.25 8.75
138 10.25 8.75 10.25 8.75 10.25 8.75 10.25 8.75 10.25 8.75 10.25 8.75
155 10.25 8.75 10.25 8.75 10.25 8.75 10.25 8.75 10.25 8.75 10.25 8.75
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Tones 26T 52T 106T 2427
Mode/ Band
Channel | Maximum Nominal Maximum Nominal Maximum Nominal Maximum Nominal Maximum | Nominal |Maximum| Nominal
36 9.00 7.50 11.50 10.00 11.50 10.00 11.50 10.00
40 9.00 7.50 11.50 10.00 11.50 10.00 11.50
44 9.00 7.50 11.50 10.00 11.50 10.00 11.50
48 9.00 7.50 11.50 10.00 11.50 10.00 11.50
52 9.00 7.50 9.75 8.25 9.75 8.25 9.75 8.25
56 9.00 7.50 9.75 8.25 9.75 8.25 9.75 8.25
60 9.00 7.50 9.75 8.25 9.75 8.25 9.75 8.25
64 9.00 7.50 9.75 8.25 9.75 8.25 9.75 8.25
100 9.00 7.50 10.25 8.75 10.25 8.75 10.25 8.75
104 9.00 7.50 10.25 8.75 10.25 8.75 10.25 8.75
108 9.00 7.50 10.25 8.75 10.25 8.75 10.25 8.75
112 9.00 7.50 10.25 8.75 10.25 8.75 10.25 8.75
20 MHz Bandwidth 116 9.00 7.50 10.25 8.75 10.25 8.75 10.25 8.75
120 9.00 7.50 10.25 8.75 10.25 8.75 10.25 8.75
124 9.00 7.50 10.25 8.75 10.25 8.75 10.25 8.75
128 9.00 7.50 10.25 8.75 10.25 8.75 10.25 8.75
132 9.00 7.50 10.25 8.75 10.25 8.75 10.25 8.75
136 9.00 7.50 10.25 8.75 10.25 8.75 10.25 8.75
140 9.00 7.50 10.25 8.75 10.25 8.75 10.25 8.75
144 9.00 7.50 10.25 8.75 10.25 8.75 10.25 8.75
Modulated Average - 149 10.25 8.75 10.25 8.75 10.25 8.75 10.25 8.75
2 Tx Chain (dBm) 153 10.25 8.75 10.25 8.75 10.25 8.75 10.25 8.75
CDD-Ant 1B 157 10.25 8.75 10.25 8.75 10.25 8.75 10.25 8.75
161 10.25 8.75 10.25 8.75 10.25 8.75 10.25 8.75
165 10.25 8.75 10.25 8.75 10.25 8.75 10.25 8.75
38 9.00 7.50 11.50 10.00 11.50 10.00 11.50 10.00 11.50 10.00
46 9.00 7.50 11.50 10.00 11.50 10.00 11.50 10.00 11.50 10.00
54 9.00 7.50 9.75 8.25 9.75 8.25 9.75 8.25 9.75 8.25
62 9.00 7.50 9.75 8.25 9.75 8.25 9.75 8.25 9.75 8.25
102 9.00 7.50 10.25 8.75 10.25 8.75 10.25 8.75 10.25 8.75
40 MHz Bandwidth 110 9.00 7.50 10.25 8.75 10.25 8.75 10.25 8.75 10.25 8.75
118 9.00 7.50 10.25 8.75 10.25 8.75 10.25 8.75 10.25 8.75
126 9.00 7.50 10.25 8.75 10.25 8.75 10.25 8.75 10.25 8.75
134 9.00 7.50 10.25 8.75 10.25 8.75 10.25 8.75 10.25 8.75
142 9.00 7.50 10.25 8.75 10.25 8.75 10.25 8.75 10.25 8.75
151 10.25 8.75 10.25 8.75 10.25 8.75 10.25 8.75 10.25 8.75
159 10.25 8.75 10.25 8.75 10.25 8.75 10.25 8.75 10.25 8.75
42 9.00 7.50 11.50 10.00 11.50 10.00 11.50 10.00 11.50 10.00 11.50 10.00
58 9.00 7.50 9.75 8.25 9.75 8.25 9.75 8.25 9.75 8.25 9.75 8.25
80 MHz Bandwidth 106 9.00 7.50 10.25 8.75 10.25 8.75 10.25 8.75 10.25 8.75 10.25 8.75
122 9.00 7.50 10.25 8.75 10.25 8.75 10.25 8.75 10.25 8.75 10.25 8.75
138 9.00 7.50 10.25 8.75 10.25 8.75 10.25 8.75 10.25 8.75 10.25 8.75
155 10.25 8.75 10.25 8.75 10.25 8.75 10.25 8.75 10.25 8.75 10.25 8.75
Note: In MIMO operations, each antenna transmits at maximum allowed powers as indicated above.
Tones 26T 52T 106T 2427
Mode/ Band N . : . : N . N "
Channel [ Maximum | Nominal [ Maximum Nominal Maximum | Nominal | Maximum [ Nominal |Maximum | Nominal |[Maximum| Nominal
36 9.00 7.50 11.50 10.00 11.50 10.00 11.50 10.00
40 9.00 7.50 11.50 10.00 11.50 10.00 11.50 10.00
44 9.00 7.50 11.50 10.00 11.50 10.00 11.50 10.00
48 9.00 7.50 11.50 10.00 11.50 10.00 11.50 10.00
52 9.00 7.50 9.75 8.25 9.75 8.25 9.75 8.25
56 9.00 7.50 9.75 8.25 9.75 8.25 9.75 8.25
60 9.00 7.50 9.75 8.25 9.75 8.25 9.75 8.25
64 9.00 7.50 9.75 8.25 9.75 8.25 9.75 8.25
100 9.00 7.50 10.25 8.75 10.25 8.75 10.25 8.75
104 9.00 7.50 10.25 8.75 10.25 8.75 10.25 8.75
108 9.00 7.50 10.25 8.75 10.25 8.75 10.25 8.75
112 9.00 7.50 10.25 8.75 10.25 8.75 10.25 8.75
20 MHz Bandwidth 116 9.00 7.50 10.25 8.75 10.25 8.75 10.25 8.75
120 9.00 7.50 10.25 8.75 10.25 8.75 10.25 8.75
124 9.00 7.50 10.25 8.75 10.25 8.75 10.25 8.75
128 9.00 7.50 10.25 8.75 10.25 8.75 10.25 8.75
132 9.00 7.50 10.25 8.75 10.25 8.75 10.25 8.75
136 9.00 7.50 10.25 8.75 10.25 8.75 10.25 8.75
140 9.00 7.50 10.25 8.75 10.25 8.75 10.25 8.75
144 9.00 7.50 10.25 8.75 10.25 8.75 10.25 8.75
Modulated Average - 149 10.25 8.75 10.25 8.75 10.25 8.75 10.25 8.75
2 Tx Chain (dBm) 153 10.25 8.75 10.25 8.75 10.25 8.75 10.25 8.75
SDM - Ant 1B 157 10.25 8.75 10.25 8.75 10.25 8.75 10.25 8.75
161 10.25 8.75 10.25 8.75 10.25 8.75 10.25 8.75
165 10.25 8.75 10.25 8.75 10.25 8.75 10.25 8.75
38 9.00 7.50 11.50 10.00 11.50 10.00 11.50 10.00
46 9.00 7.50 11.50 10.00 11.50 10.00 11.50 10.00
54 9.00 7.50 9.75 8.25 9.75 8.25 9.75 8.25 8.25
62 9.00 7.50 9.75 8.25 9.75 8.25 9.75 8.25 9.75 8.25
102 9.00 7.50 10.25 8.75 10.25 8.75 10.25 8.75 10.25 8.75
40 MHz 110 9.00 7.50 10.25 8.75 10.25 8.75 10.25 8.75 10.25 8.75
118 9.00 7.50 10.25 8.75 10.25 8.75 10.25 8.75 10.25 8.75
126 9.00 7.50 10.25 8.75 10.25 8.75 10.25 8.75 10.25 8.75
134 9.00 7.50 10.25 8.75 10.25 8.75 10.25 8.75 10.25 8.75
142 9.00 7.50 10.25 8.75 10.25 8.75 10.25 8.75 10.25 8.75
151 10.25 8.75 10.25 8.75 10.25 8.75 10.25 8.75 10.25 8.75
159 10.25 8.75 10.25 8.75 10.25 8.75 10.25 8.75 10.25 8.75
42 9.00 7.50 11.50 10.00 11.50 10.00 11.50 10.00 11.50 10.00 11.50 10.00
58 9.00 7.50 9.75 8.25 9.75 8.25 9.75 8.25 9.75 8.25 9.75 8.25
80 MHz 106 9.00 7.50 10.25 8.75 10.25 8.75 10.25 8.75 10.25 8.75 10.25 8.75
122 9.00 7.50 10.25 8.75 10.25 8.75 10.25 8.75 10.25 8.75 10.25 8.75
138 9.00 7.50 10.25 8.75 10.25 8.75 10.25 8.75 10.25 8.75 10.25 8.75
155 10.25 8.75 10.25 8.75 10.25 8.75 10.25 8.75 10.25 8.75 10.25 8.75

Note: In MIMO operations, each antenna transmits at maximum allowed powers as indicated above.
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Reduced 802.11ax RU Time-Averaged WLAN Output Power

Below table is applicable in the following conditions:
-Simultaneous conditions with Licensed Bands Antenna 3A/3B active

-Simultaneous conditions with LTE Inter-band ULCA active

Tones 26T 52T 106T 2427
Mode/ Band Channel | Maximum | Nominal | Maximum Nominal Maximum Nominal | Maximum Nominal
1 6.00 4.50 6.00 4.50 6.00 4.50 6.00 4.50
2 6.00 4.50 6.00 4.50 6.00 4.50 6.00 4.50
3 6.00 4.50 6.00 4.50 6.00 4.50 6.00 4.50
4 6.00 4.50 6.00 4.50 6.00 4.50 6.00 4.50
Modulated 5 6.00 4.50 6.00 4.50 6.00 4.50 6.00 4.50
Average - 20 MHz 6 6.00 4.50 6.00 4.50 6.00 4.50 6.00 4.50
Single Tx Chain . 7 6.00 4.50 6.00 4.50 6.00 4.50 6.00 4.50
Bandwidth
(dBm) - 8 6.00 4.50 6.00 4.50 6.00 4.50 6.00 4.50
Antenna 3A 9 6.00 4.50 6.00 4.50 6.00 4.50 6.00 4.50
10 6.00 4.50 6.00 4.50 6.00 4.50 6.00 4.50
11 6.00 4.50 6.00 4.50 6.00 4.50 6.00 4.50
12 6.00 4.50 6.00 4.50 6.00 4.50 6.00 4.50
13 N/A N/A N/A N/A N/A N/A N/A N/A
Below table is applicable in the following conditions:
-Simultaneous conditions with Licensed Bands Antenna 3A/3B active
-Simultaneous conditions with LTE Inter-band ULCA active
Tones 26T 52T 1067 2427
Mode/ Band Channel | Maximum | Nominal | Maximum Nominal Maximum Nominal | Maximum Nominal
1 6.00 4.50 6.00 4.50 6.00 4.50 6.00 4.50
2 6.00 4.50 6.00 4.50 6.00 4.50 6.00 4.50
3 6.00 4.50 6.00 4.50 6.00 4.50 6.00 4.50
4 6.00 4.50 6.00 4.50 6.00 4.50 6.00 4.50
Modulated 5 6.00 4.50 6.00 4.50 6.00 4.50 6.00 4.50
Average - 2 Tx 20 MHz 6 6.00 4.50 6.00 4.50 6.00 4.50 6.00 4.50
Chain (dBm) - Bandwidth 7 6.00 4.50 6.00 4.50 6.00 4.50 6.00 4.50
Antenna 3A 8 6.00 4.50 6.00 4.50 6.00 4.50 6.00 4.50
9 6.00 4.50 6.00 4.50 6.00 4.50 6.00 4.50
10 6.00 4.50 6.00 4.50 6.00 4.50 6.00 4.50
11 6.00 4.50 6.00 4.50 6.00 4.50 6.00 4.50
12 6.00 4.50 6.00 4.50 6.00 4.50 6.00 4.50
13 N/A N/A N/A N/A N/A N/A N/A N/A

Note: In MIMO operations, each antenna transmits at maximum allowed powers as indicated above.

Below table is applicable in the following conditions:
-Simultaneous conditions with Licensed Bands Antenna 1A active

-Simultaneous conditions with LTE Inter-band ULCA active

Tones 26T 52T 106T 2427
Mode/ Band Channel | Maximum | Nominal | Maximum Nominal Maximum Nominal | Maximum Nominal
1 6.75 5.25 6.75 5.25 6.75 5.25 6.75 5.25
2 6.75 5.25 6.75 5.25 6.75 5.25 6.75 5.25
3 6.75 5.25 6.75 5.25 6.75 5.25 6.75 5.25
4 6.75 5.25 6.75 5.25 6.75 5.25 6.75 5.25
Modulated 5 6.75 5.25 6.75 5.25 6.75 5.25 6.75 5.25
Average - 20 MHz 6 6.75 5.25 6.75 5.25 6.75 5.25 6.75 5.25
Single Tx Chain . 7 6.75 5.25 6.75 5.25 6.75 5.25 6.75 5.25
Bandwidth
(dBm) - 8 6.75 5.25 6.75 5.25 6.75 5.25 6.75 5.25
Antenna 1A 9 6.75 5.25 6.75 5.25 6.75 5.25 6.75 5.25
10 6.75 5.25 6.75 5.25 6.75 5.25 6.75 5.25
11 6.75 5.25 6.75 5.25 6.75 5.25 6.75 5.25
12 6.75 5.25 6.75 5.25 6.75 5.25 6.75 5.25
13 N/A N/A N/A N/A N/A N/A N/A N/A
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Below table is applicable in the following conditions:
-Simultaneous conditions with Licensed Bands Antenna 1A active
-Simultaneous conditions with LTE Inter-band ULCA active

Tones 26T 52T 106T 2427
Mode/ Band Channel | Maximum | Nominal | Maximum Nominal Maximum Nominal Maximum Nominal

1 6.75 5.25 6.75 5.25 6.75 5.25 6.75 5.25

2 6.75 5.25 6.75 5.25 6.75 5.25 6.75 5.25

3 6.75 5.25 6.75 5.25 6.75 5.25 6.75 5.25

4 6.75 5.25 6.75 5.25 6.75 5.25 6.75 5.25

Modulated 5 6.75 5.25 6.75 5.25 6.75 5.25 6.75 5.25
Average - 2 Tx 20 MHz 6 6.75 5.25 6.75 5.25 6.75 5.25 6.75 5.25
Chain (dBm) - Bandwidth 7 6.75 5.25 6.75 5.25 6.75 5.25 6.75 5.25
Antenna 1A 8 6.75 5.25 6.75 5.25 6.75 5.25 6.75 5.25
9 6.75 5.25 6.75 5.25 6.75 5.25 6.75 5.25

10 6.75 5.25 6.75 5.25 6.75 5.25 6.75 5.25

11 6.75 5.25 6.75 5.25 6.75 5.25 6.75 5.25

12 6.75 5.25 6.75 5.25 6.75 5.25 6.75 5.25

13 N/A N/A N/A N/A N/A N/A N/A N/A

Note: In MIMO operations, each antenna transmits at maximum allowed powers as indicated above.

Below table is applicable in the following conditions:
-Simultaneous conditions with Licensed Bands Antenna 2A active
-Simultaneous conditions with LTE Inter-band ULCA active

Tones 26T 52T 106T 2427
Mode/ Band " N " N "
Channel | Maximum | Nominal | Maximum | Nominal | Maximum | Nominal | Maximum Nominal  [Maximum| Nominal | Maximum | Nominal
36 3.50 2.00 3.50 2.00 3.50 2.00 3.50 2.00
40 3.50 2.00 3.50 2.00 3.50 2.00 3.50 2.00
44 3.50 2.00 3.50 2.00 3.50 2.00 3.50 2.00
48 3.50 2.00 3.50 2.00 3.50 2.00 3.50 2.00
52 2.75 1.25 2.75 1.25 2.75 1.25 2.75 1.25
56 2.75 1.25 2.75 1.25 2.75 1.25 2.75 1.25
60 2.75 1.25 2.75 1.25 2.75 1.25 2.75 1.25
64 2.75 1.25 2.75 1.25 2.75 1.25 2.75 1.25
100 3.75 2.25 3.75 2.25 3.75 2.25 3.75 2.25
104 3.75 2.25 3.75 2.25 3.75 2.25 3.75 2.25
108 3.75 2.25 3.75 2.25 3.75 2.25 3.75 2.25
12 3.75 2.25 3.75 2.25 3.75 2.25 3.75 2.25
20 MHz Bandwidth 116 3.75 2.25 3.75 2.25 3.75 2.25 3.75 2.25
120 3.75 2.25 3.75 2.25 3.75 2.25 3.75 2.25
124 3.75 2.25 3.75 2.25 3.75 2.25 3.75 2.25
128 375 2.25 3.75 2.25 3.75 2.25 3.75 2.25
132 3.75 2.25 3.75 2.25 3.75 2.25 3.75 2.25
136 3.75 2.25 3.75 2.25 3.75 2.25 3.75 2.25
140 3.75 2.25 3.75 2.25 3.75 2.25 3.75 2.25
144 3.75 2.25 3.75 2.25 3.75 2.25 3.75 2.25
Modulated Average - 149 4.25 2.75 4.25 2.75 4.25 2.75 4.25 2.75
Single Tx Chain 153 4.25 2.75 4.25 2.75 4.25 2.75 4.25 2.75
(dBm) - Ant 2A 157 425 2.75 4.25 2.75 4.25 2.75 4.25 2.75
161 4.25 2.75 4.25 2.75 4.25 2.75 4.25 2.75
165 4.25 2.75 4.25 2.75 4.25 2.75 4.25 2.75
38 3.50 2.00 3.50 2.00 3.50 2.00 3.50 2.00
46 3.50 2.00 3.50 2.00 3.50 2.00 3.50 2.00
54 2.75 1.25 2.75 1.25 2.75 1.25 2.75 1.25
62 2.75 1.25 2.75 1.25 2.75 1.25 2.75 1.25
102 3.75 2.25 3.75 2.25 3.75 2.25 3.75 2.25
40 MHz Bandwidth —110 3.75 2.25 3.75 2.25 3.75 2.25 3.75 2.25
118 3.75 2.25 3.75 2.25 3.75 2.25 3.75 2.25
126 3.75 2.25 3.75 2.25 3.75 2.25 3.75 2.25
134 3.75 2.25 3.75 2.25 3.75 2.25 3.75 2.25
142 3.75 2.25 3.75 2.25 3.75 2.25 3.75 2.25
151 4.25 2.75 4.25 2.75 4.25 2.75 4.25 2.75
159 4.25 2.75 4.25 2.75 4.25 2.75 4.25 2.75
42 3.50 2.00 3.50 2.00 3.50 2.00 3.50 2.00
58 2.75 1.25 2.75 1.25 2.75 1.25 2.75 1.25 2.75 1.25 2.75 1.25
80 MHz Bandwidth —196 3.75 2.25 3.75 2.25 3.75 2.25 3.75 2.25 3.75 2.25 3.75 2.25
122 3.75 2.25 3.75 2.25 3.75 2.25 3.75 2.25 3.75 2.25 3.75 2.25
138 3.75 2.25 3.75 2.25 3.75 2.25 3.75 2.25 3.75 2.25 3.75 2.25
155 4.25 2.75 4.25 2.75 4.25 2.75 4.25 2.75 4.25 2.75 4.25 2.75
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Below table is applicable in the following conditions:

-Simultaneous conditions with Licensed Bands Antenna 2A active
-Simultaneous conditions with LTE Inter-band ULCA active

Tones 26T 52T 106T 2427 4847 996T
Mode/ Band " N " N "
Channel | Maximum | Nominal | Maximum | Nominal | Maximum | Nominal | Maximum Nominal [ Maximum [ Nominal | Maximum | Nominal
36 3.50 2.00 3.50 2.00 3.50 2.00 3.50 2.00
40 3.50 2.00 3.50 2.00 3.50 2.00 3.50 2.00
44 3.50 2.00 3.50 2.00 3.50 2.00 3.50 2.00
48 3.50 2.00 3.50 2.00 3.50 2.00 3.50 2.00
52 2.75 1.25 2.75 1.25 2.75 1.25 2.75 1.25
56 2.75 1.25 2.75 1.25 2.75 1.25 2.75 1.25
60 275 125 2.75 1.25 2.75 1.25 2.75 1.25
64 275 1.25 2.75 1.25 2.75 1.25 2.75 1.25
100 3.75 2.25 3.75 2.25 3.75 2.25 3.75 2.25
104 3.75 2.25 3.75 2.25 3.75 2.25 3.75 2.25
108 3.75 2.25 3.75 2.25 3.75 2.25 3.75 2.25
112 3.75 2.25 3.75 2.25 3.75 2.25 3.75 2.25
20 MHz Bandwidth 116 3.75 2.25 3.75 2.25 3.75 2.25 3.75 2.25
120 375 2.25 3.75 2.25 3.75 2.25 3.75 2.25
124 3.75 2.25 3.75 2.25 3.75 2.25 3.75 2.25
128 3.75 2.25 3.75 2.25 3.75 2.25 3.75 2.25
132 3.75 2.25 3.75 2.25 3.75 2.25 3.75 2.25
136 3.75 2.25 3.75 2.25 3.75 2.25 3.75 2.25
140 3.75 2.25 3.75 2.25 3.75 2.25 3.75 2.25
144 3.75 2.25 3.75 2.25 3.75 2.25 3.75 2.25
Modulated Average - 149 4.25 2.75 4.25 2.75 4.25 2.75 4.25 2.75
27Tx Chain (dBm) 153 4.25 2.75 4.25 2.75 4.25 2.75 4.25 2.75
CDD - Ant 2A 157 4.25 2.75 4.25 2.75 4.25 2.75 4.25 2.75
161 4.25 2.75 4.25 2.75 4.25 2.75 4.25 2.75
165 4.25 2.75 4.25 2.75 4.25 2.75 4.25 2.75
38 3.50 2.00 3.50 2.00 3.50 2.00 3.50 2.00 3.50 2.00
46 3.50 2.00 3.50 2.00 3.50 2.00 3.50 2.00 3.50 2.00
54 2.75 1.25 2.75 1.25 2.75 1.25 2.75 1.25 2.75 1.25
62 2.75 1.25 2.75 1.25 2.75 1.25 2.75 1.25 2.75 1.25
102 3.75 2.25 3.75 2.25 3.75 2.25 3.75 2.25 3.75 2.25
40 MHz Bandwidth —110 3.75 2.25 3.75 2.25 3.75 2.25 3.75 2.25 3.75 2.25
118 3.75 2.25 3.75 2.25 3.75 2.25 3.75 2.25 3.75 2.25
126 3.75 2.25 3.75 2.25 3.75 2.25 3.75 2.25 3.75 2.25
134 3.75 2.25 3.75 2.25 3.75 2.25 3.75 2.25 3.75 2.25
142 3.75 2.25 3.75 2.25 3.75 2.25 3.75 2.25 3.75 2.25
151 4.25 2.75 4.25 2.75 4.25 2.75 4.25 2.75 4.25 2.75
159 4.25 2.75 4.25 2.75 4.25 2.75 4.25 2.75 4.25 2.75
42 3.50 2.00 3.50 2.00 3.50 2.00 3.50 2.00 3.50 2.00 3.50 2.00
58 2.75 1.25 2.75 1.25 2.75 1.25 2.75 1.25 2.75 1.25 2.75 1.25
80 MHz Bandwidth —196 3.75 2.25 3.75 2.25 3.75 2.25 3.75 2.25 3.75 2.25 3.75 2.25
122 3.75 2.25 3.75 2.25 3.75 2.25 3.75 2.25 3.75 2.25 3.75 2.25
138 3.75 2.25 3.75 2.25 3.75 2.25 3.75 2.25 3.75 2.25 3.75 2.25
155 4.25 2.75 4.25 2.75 4.25 2.75 4.25 2.75 4.25 2.75 4.25 2.75

Note: In MIMO operations,

each antenna transmits at maximum allowed powers as indicated above.
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Below table is applicable in the following conditions:
-Simultaneous conditions with Licensed Bands Antenna 2A active

-Simultaneous conditions with LTE Inter-band ULCA active

Tones 26T 52T 106T 2421 48417 996T
Mode/ Band : . : " " . . N .
Channel | Maximum [ Nominal | Maximum | Nominal | Maximum | Nominal [ Maximum [ Nominal |Maximum| Nominal [Maximum| Nominal
36 3.50 2.00 3.50 2.00 3.50 2.00 3.50 2.00
40 3.50 2.00 3.50 2.00 3.50 2.00 3.50 2.00
44 3.50 2.00 3.50 2.00 3.50 2.00 3.50 2.00
48 3.50 2.00 3.50 2.00 3.50 2.00 3.50 2.00
52 2.75 1.25 2.75 1.25 2.75 1.25 2.75 1.25
56 275 1.25 2.75 125 2.75 1.25 2.75 1.25
60 2.75 1.25 2.75 1.25 2.75 125 2.75 1.25
64 2.75 1.25 2.75 125 2.75 1.25 2.75 1.25
100 3.75 2.25 3.75 2.25 3.75 2.25 3.75 2.25
104 3.75 2.25 3.75 2.25 3.75 2.25 3.75 2.25
108 3.75 2.25 3.75 2.25 3.75 2.25 3.75 2.25
112 3.75 2.25 3.75 2.25 3.75 2.25 3.75 2.25
20 MHz Bandwidth 116 3.75 2.25 3.75 2.25 3.75 2.25 3.75 2.25
120 3.75 2.25 3.75 2.25 3.75 2.25 3.75 2.25
124 3.75 2.25 3.75 2.25 3.75 2.25 3.75 2.25
128 3.75 2.25 3.75 2.25 3.75 2.25 3.75 2.25
132 3.75 2.25 3.75 2.25 3.75 2.25 3.75 2.25
136 3.75 2.25 3.75 2.25 3.75 2.25 3.75 2.25
140 3.75 2.25 3.75 2.25 3.75 2.25 3.75 2.25
144 3.75 2.25 3.75 2.25 3.75 2.25 3.75 2.25
Modulated Average - 149 4.25 2.75 4.25 2.75 4.25 2.75 4.25 2.75
2 Tx Chain (dBm) 153 4.25 2.75 4.25 2.75 4.25 2.75 4.25 2.75
SDM - Ant 2A 157 4.25 2.75 4.25 2.75 4.25 2.75 4.25 2.75
161 4.25 2.75 4.25 2.75 4.25 2.75 4.25 2.75
165 4.25 2.75 4.25 2.75 4.25 2.75 4.25 2.75
38 3.50 2.00 3.50 2.00 3.50 2.00 3.50 2.00 3.50 2.00
46 3.50 2.00 3.50 2.00 3.50 2.00 3.50 2.00 3.50 2.00
54 2.75 1.25 2.75 125 2.75 1.25 2.75 125 2.75 125
62 2.75 1.25 2.75 1.25 2.75 125 2.75 1.25 2.75 1.25
102 3.75 2.25 3.75 2.25 3.75 2.25 3.75 2.25 3.75 2.25
40 MHz 110 3.75 2.25 3.75 2.25 3.75 2.25 3.75 2.25 3.75 2.25
118 3.75 2.25 3.75 2.25 3.75 2.25 3.75 2.25 3.75 2.25
126 3.75 2.25 3.75 2.25 3.75 2.25 3.75 2.25 3.75 2.25
134 3.75 2.25 3.75 2.25 3.75 2.25 3.75 2.25 3.75 2.25
142 3.75 2.25 3.75 2.25 3.75 2.25 3.75 2.25 3.75 2.25
151 4.25 2.75 4.25 2.75 4.25 2.75 4.25 2.75 4.25 2.75
159 4.25 2.75 4.25 2.75 4.25 2.75 4.25 2.75 4.25 2.75
42 3.50 2.00 3.50 2.00 3.50 2.00 3.50 2.00 3.50 2.00 3.50 2.00
58 2.75 1.25 2.75 1.25 2.75 1.25 2.75 1.25 2.75 1.25 2.75 1.25
80 MHz 106 3.75 2.25 3.75 2.25 3.75 2.25 3.75 2.25 3.75 2.25 3.75 2.25
122 3.75 2.25 3.75 2.25 3.75 2.25 3.75 2.25 3.75 2.25 3.75 2.25
138 3.75 2.25 3.75 2.25 3.75 2.25 3.75 2.25 3.75 2.25 3.75 2.25
155 4.25 2.75 4.25 2.75 4.25 2.75 4.25 2.75 4.25 2.75 4.25 2.75

Note: In MIMO operations, each antenna transmits at maximum allowed powers as indicated above.
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Below table is applicable in the following conditions:

-Simultaneous conditions with Licensed Bands Antenna 2A active
-Simultaneous conditions with LTE Inter-band ULCA active

Tones 26T 52T 106T 24217
Mode/ Band
Channel | Maximum Nominal Maximum Nominal Maximum Nominal Maximum Nominal Maximum| Nominal |Maximum| Nominal
36 3.50 2.00 3.50 2.00 3.50 2.00 3.50 2.00
40 3.50 2.00 3.50 2.00 3.50 2.00 3.50 2.00
44 3.50 2.00 3.50 2.00 3.50 2.00 3.50 2.00
48 3.50 2.00 3.50 2.00 3.50 2.00 3.50 2.00
52 4.50 3.00 4.50 3.00 4.50 3.00 4.50 3.00
56 4.50 3.00 4.50 3.00 4.50 3.00 4.50 3.00
60 4.50 3.00 4.50 3.00 4.50 3.00 4.50 3.00
64 4.50 3.00 4.50 3.00 4.50 3.00 4.50 3.00
100 3.25 175 3.25 175 3.25 1.75 3.25 1.75
104 3.25 175 3.25 175 3.25 1.75 3.25 1.75
108 3.25 175 3.25 1.75 3.25 1.75 3.25 1.75
112 3.25 175 3.25 1.75 3.25 1.75 3.25 1.75
20 MHz Bandwidth 116 3.25 1.75 3.25 1.75 3.25 1.75 3.25 1.75
120 3.25 1.75 3.25 1.75 3.25 1.75 3.25 1.75
124 3.25 175 3.25 175 3.25 175 3.25 1.75
128 3.25 175 3.25 175 3.25 175 3.25 1.75
132 3.25 175 3.25 175 3.25 1.75 3.25 1.75
136 3.25 175 3.25 175 3.25 1.75 3.25 1.75
140 3.25 1.75 3.25 1.75 3.25 1.75 3.25 1.75
144 3.25 1.75 3.25 1.75 3.25 1.75 3.25 1.75
Average -| 149 2.75 1.25 2.75 1.25 2.75 1.25 2.75 1.25
Single Tx Chain 153 2.75 1.25 2.75 1.25 2.75 1.25 2.75 1.25
(dBm) - Ant 2B 157 2.75 1.25 2.75 1.25 2.75 1.25 2.75 1.25
161 2.75 1.25 2.75 1.25 2.75 1.25 2.75 1.25
165 2.75 1.25 2.75 1.25 2.75 1.25 2.75 1.25
38 3.50 2.00 3.50 2.00 3.50 2.00 3.50 2.00
46 3.50 2.00 3.50 2.00 3.50 2.00 3.50 2.00
54 4.50 3.00 4.50 3.00 4.50 3.00 4.50 3.00
62 4.50 3.00 4.50 3.00 4.50 3.00 4.50 3.00
102 3.25 175 3.25 1.75 3.25 1.75 3.25 1.75
40 MHz Bandwidth 110 3.25 1.75 3.25 1.75 3.25 1.75 3.25 1.75
118 3.25 1.75 3.25 1.75 3.25 1.75 3.25 1.75
126 3.25 175 3.25 175 3.25 1.75 3.25 1.75
134 3.25 175 3.25 175 3.25 1.75 3.25 1.75
142 3.25 175 3.25 175 3.25 1.75 3.25 175
151 2.75 1.25 2.75 1.25 2.75 1.25 2.75 1.25
159 2.75 1.25 2.75 1.25 2.75 1.25 2.75 1.25
42 3.50 2.00 3.50 2.00 3.50 2.00 3.50 2.00
58 4.50 3.00 4.50 3.00 4.50 3.00 4.50 3.00 .
80 MHz Bandwidth 106 3.25 1.75 3.25 175 3.25 1.75 3.25 1.75 3.25 1.75 3.25 1.75
122 3.25 175 3.25 175 3.25 1.75 3.25 1.75 3.25 175 3.25 175
138 3.25 1.75 3.25 1.75 3.25 1.75 3.25 1.75 3.25 1.75 3.25 1.75
155 2.75 1.25 2.75 1.25 2.75 1.25 2.75 1.25 2.75 1.25 2.75 1.25
Below table is applicable in the following conditions:
-Simultaneous conditions with Licensed Bands Antenna 2A active
-Simultaneous conditions with LTE Inter-band ULCA active
Tones 26T 52T 106T 2421
Mode/ Band
Channel | Maximum Nominal Maximum Nominal Maximum Nominal Maximum Nominal Maximum | Nominal |Maximum| Nominal
36 3.50 2.00 3.50 2.00 3.50 2.00 3.50 2.00
40 3.50 2.00 3.50 2.00 3.50 2.00 3.50 2.00
44 3.50 2.00 3.50 2.00 3.50 2.00 3.50 2.00
48 3.50 2.00 3.50 2.00 3.50 2.00 3.50 2.00
52 4.50 3.00 4.50 3.00 4.50 3.00 4.50 3.00
56 4.50 3.00 4.50 3.00 4.50 3.00 4.50 3.00
60 4.50 3.00 4.50 3.00 4.50 3.00 4.50 3.00
64 4.50 3.00 4.50 3.00 4.50 3.00 4.50 3.00
100 3.25 1.75 3.25 175 3.25 1.75 3.25 1.75
104 3.25 175 3.25 175 3.25 1.75 3.25 1.75
108 3.25 1.75 3.25 1.75 3.25 1.75 3.25 1.75
112 3.25 1.75 3.25 1.75 3.25 1.75 3.25 1.75
20 MHz Bandwidth 116 3.25 1.75 3.25 1.75 3.25 1.75 3.25 1.75
120 3.25 1.75 3.25 1.75 3.25 1.75 3.25 1.75
124 3.25 1.75 3.25 175 3.25 1.75 3.25 1.75
128 3.25 175 3.25 175 3.25 1.75 3.25 1.75
132 3.25 1.75 3.25 1.75 3.25 1.75 3.25 1.75
136 3.25 1.75 3.25 1.75 3.25 1.75 3.25 1.75
140 3.25 1.75 3.25 1.75 3.25 1.75 3.25 1.75
144 3.25 1.75 3.25 175 3.25 1.75 3.25 1.75
Modulated Average - 149 2.75 1.25 2.75 1.25 2.75 1.25 2.75 1.25
2 Tx Chain (dBm) 153 2.75 1.25 2.75 1.25 2.75 1.25 275 1.25
CDD - Ant 2B 157 2.75 1.25 2.75 1.25 2.75 1.25 2.75 1.25
161 2.75 1.25 2.75 1.25 2.75 1.25 2.75 1.25
165 2.75 1.25 2.75 1.25 2.75 1.25 2.75 1.25
38 3.50 2.00 3.50 2.00 3.50 2.00 3.50 2.00 3.50 2.00
46 3.50 2.00 3.50 2.00 3.50 2.00 3.50 2.00 3.50 2.00
54 4.50 3.00 4.50 3.00 4.50 3.00 4.50 3.00 4.50 3.00
62 4.50 3.00 4.50 3.00 4.50 3.00 4.50 3.00 4.50 3.00
102 3.25 1.75 3.25 1.75 3.25 1.75 3.25 1.75 3.25 1.75
40 MHz Bandwidth 110 3.25 1.75 3.25 1.75 3.25 1.75 3.25 1.75 3.25 1.75
118 3.25 175 3.25 175 3.25 1.75 3.25 1.75 3.25 1.75
126 3.25 1.75 3.25 1.75 3.25 1.75 3.25 1.75 3.25 1.75
134 3.25 175 3.25 175 3.25 1.75 3.25 1.75 3.25 175
142 3.25 1.75 3.25 1.75 3.25 1.75 3.25 1.75 3.25 1.75
151 2.75 1.25 2.75 1.25 2.75 1.25 2.75 1.25 2.75 1.25
159 2.75 1.25 2.75 1.25 2.75 1.25 2.75 1.25 2.75 1.25
42 3.50 2.00 3.50 2.00 3.50 2.00 3.50 2.00 3.50 2.00 3.50 2.00
58 4.50 3.00 4.50 3.00 4.50 3.00 4.50 3.00 4.50 3.00 4.50 3.00
80 MHz Bandwidth 106 3.25 175 3.25 175 3.25 1.75 3.25 1.75 3.25 1.75 3.25 175
122 3.25 1.75 3.25 1.75 3.25 1.75 3.25 1.75 3.25 1.75 3.25 1.75
138 3.25 1.75 3.25 1.75 3.25 1.75 3.25 1.75 3.25 1.75 3.25 1.75
155 2.75 1.25 2.75 1.25 2.75 1.25 2.75 1.25 275 1.25 2.75 1.25

Note: In MIMO operations,

each antenna transmits at maximum allowed powers as indicated above.
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Below table is applicable in the following conditions:

-Simultaneous conditions with Licensed Bands Antenna 2A active
-Simultaneous conditions with LTE Inter-band ULCA active

Tones 26T 521 106T 242T I
Mode/ Band
Channel [ Maximum | Nominal [ Maximum Nominal Maximum | Nominal | Maximum Nominal [ Maximum | Nominal | Maximum [ Nominal
36 3.50 2.00 3.50 2.00 3.50 2.00 3.50 2.00
40 3.50 2.00 3.50 2.00 3.50 2.00 3.50 2.00
44 3.50 2.00 3.50 2.00 3.50 2.00 3.50 2.00
48 3.50 2.00 3.50 2.00 3.50 2.00 3.50 2.00
52 4.50 3.00 4.50 3.00 4.50 3.00 4.50 3.00
56 4.50 3.00 4.50 3.00 4.50 3.00 4.50 3.00
60 4.50 3.00 4.50 3.00 4.50 3.00 4.50 3.00
64 4.50 3.00 4.50 3.00 4.50 3.00 4.50 3.00
100 3.25 175 3.25 175 3.25 175 3.25 175
104 3.25 175 3.25 175 3.25 175 3.25 175
108 325 175 325 175 3.25 175 3.25 175
112 325 175 3.25 175 3.25 175 3.5 175
20 MHz 116 3.25 175 3.25 175 3.25 175 3.25 175
120 3.25 175 325 175 3.25 175 3.25 175
124 325 175 3.25 175 3.25 175 3.5 175
128 3.25 1.75 3.25 1.75 3.25 1.75 3.25 1.75
132 3.25 175 325 175 3.25 175 3.25 175
136 325 175 3.25 175 3.25 175 3.5 175
140 3.25 1.75 3.25 1.75 3.25 1.75 3.25 175
144 3.25 175 325 175 3.25 1.75 3.25 175
Modulated Average - 149 275 125 2.75 125 2.75 125 2.75 125
2Tx Chain (d8m) 153 275 1.25 2.75 1.25 2.75 1.25 2.75 125
SDM - Ant 28 157 2.75 1.25 275 1.25 2.75 1.25 2.75 125
161 275 125 275 125 2.75 125 2.75 125
165 275 125 2.75 1.25 2.75 1.25 2.75 125
38 3.50 2.00 3.50 2.00 3.50 2.00 3.50 2.00
46 3.50 2.00 3.50 2.00 3.50 2.00 3.50 2.00
54 4.50 3.00 4.50 3.00 4.50 3.00 4.50 3.00
62 4.50 3.00 4.50 3.00 4.50 3.00 4.50 3.00 4.50 3.00
102 3.25 175 3.25 175 3.25 175 3.25 175 3.25 175
20MH: 110 0.00 -1.50 325 175 3.25 175 3.25 175 3.25 175
118 0.00 -1.50 3.25 175 3.25 175 3.5 175 3.25 175
126 0.00 -1.50 3.25 175 3.25 175 3.25 175 3.25 175
134 0.00 -1.50 3.25 175 3.25 175 3.25 175 3.25 175
142 0.00 -1.50 3.25 175 3.25 175 3.25 175 3.25 175
151 275 125 275 125 275 1.25 2.75 125 275 1.25
159 2.75 1.25 275 1.25 2.75 1.25 2.75 125 275 1.25
42 3.50 2.00 3.50 2.00 3.50 2.00 3.50 2.00 3.50 2.00 3.50 2.00
58 4.50 3.00 4.50 3.00 4.50 3.00 4.50 3.00 4.50 3.00 4.50 3.00
50 MH: 106 3.25 175 325 175 3.25 175 3.25 175 3.25 175 3.25 175
122 3.25 175 3.25 175 3.25 175 3.25 175 3.25 175 3.25 175
138 325 175 325 175 3.25 1.75 3.25 175 3.25 175 3.25 175
155 2.75 125 2.75 1.25 2.75 125 2.75 125 275 1.25 2.75 125

Note: In MIMO operations, each antenna transmits at maximum allowed powers as indicated above.
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Below table is applicable in the following conditions:

-Simultaneous conditions with Licensed Bands Antenna 1A active
-Simultaneous conditions with LTE Inter-band ULCA active

Tones 26T 521 106T 2427
Mode/ Band
Channel | Maximum | Nominal | Maximum | Nominal | Maximum | Nominal | Maximum Nominal |Maximum| Nominal |Maximum| Nominal
36 4.50 3.00 4.50 3.00 4.50 3.00 4.50 3.00
40 4.50 3.00 4.50 3.00 4.50 3.00 4.50 3.00
44 4.50 3.00 4.50 3.00 4.50 3.00 4.50 3.00
48 4.50 3.00 4.50 3.00 4.50 3.00 4.50 3.00
52 2.75 1.25 2.75 1.25 2.75 1.25 2.75 1.25
56 2.75 1.25 2.75 1.25 2.75 1.25 2.75 1.25
60 2.75 1.25 2.75 1.25 2.75 125 2.75 125
64 2.75 1.25 2.75 1.25 2.75 125 2.75 125
100 3.25 1.75 3.25 1.75 3.25 1.75 3.25 1.75
104 3.25 1.75 3.25 1.75 3.25 1.75 3.25 1.75
108 3.25 1.75 3.25 1.75 3.25 1.75 3.25 1.75
12 3.25 175 3.25 175 3.25 175 3.25 175
20 MHz Bandwidth 116 3.25 175 3.25 175 3.25 175 3.25 175
120 3.25 175 3.25 175 3.25 175 3.25 175
124 3.25 1.75 3.25 1.75 3.25 1.75 3.25 1.75
128 3.25 1.75 3.25 1.75 3.25 1.75 3.25 1.75
132 3.25 1.75 3.25 1.75 3.25 1.75 3.25 1.75
136 3.25 175 3.25 175 3.25 175 3.25 1.75
140 3.25 175 3.25 175 3.25 175 3.25 175
144 3.25 175 3.25 175 3.25 175 3.25 175
Average - 149 3.25 175 3.25 1.75 3.25 1.75 3.25 1.75
Single Tx Chain 153 3.25 1.75 3.25 1.75 3.25 175 3.25 175
(dBm) - 18 157 3.25 1.75 3.25 1.75 3.25 175 3.25 175
161 3.25 175 3.25 175 3.25 175 3.25 1.75
165 3.25 175 3.25 175 3.25 175 3.25 175
38 4.50 3.00 4.50 3.00 4.50 3.00 4.50 3.00 4.50 3.00
46 4.50 3.00 4.50 3.00 4.50 3.00 4.50 3.00 4.50 3.00
54 2.75 1.25 2.75 1.25 2.75 1.25 2.75 1.25 2.75 1.25
62 2.75 1.25 2.75 1.25 2.75 1.25 2.75 1.25 2.75 1.25
102 3.25 175 3.25 175 3.25 1.75 3.25 1.75 3.25 175
40 MHz Bandwidth 110 3.25 175 3.25 175 3.25 175 3.25 175 3.25 175
118 3.25 175 3.25 175 3.25 175 3.25 175 3.25 175
126 3.25 1.75 3.25 1.75 3.25 1.75 3.25 1.75 3.25 1.75
134 3.25 1.75 3.25 1.75 3.25 1.75 3.25 1.75 3.25 1.75
142 3.25 1.75 3.25 1.75 3.25 1.75 3.25 175 3.25 175
151 3.25 175 3.25 175 3.25 175 3.25 175 3.25 175
159 3.25 175 3.25 175 3.25 175 3.25 175 3.25 175
42 4.50 3.00 4.50 3.00 4.50 3.00 4.50 3.00 4.50 3.00 4.50 3.00
58 2.75 1.25 2.75 1.25 2.75 1.25 2.75 1.25 2.75 1.25 2.75 1.25
80 MHz Bandwidth |—195 3.25 1.75 3.25 1.75 3.25 1.75 3.25 1.75 3.25 1.75 3.25 1.75
122 3.25 1.75 3.25 1.75 3.25 1.75 3.25 1.75 3.25 175 3.25 1.75
138 3.25 175 3.25 175 3.25 175 3.25 175 3.25 175 3.25 175
155 3.25 175 3.25 175 3.25 175 3.25 175 3.25 175 3.25 175

Note: In MIMO operations,

each antenna transmits at maximum allowed powers as indicated above.
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Below table is applicable in the following conditions:

-Simultaneous conditions with Licensed Bands Antenna 1A active
-Simultaneous conditions with LTE Inter-band ULCA active

Tones 26T 521 106T 2427
Mode/ Band
Channel | Maximum | Nominal | Maximum | Nominal | Maximum | Nominal | Maximum Nominal | Maximum | Nominal |Maximum| Nominal
36 4.50 3.00 4.50 3.00 4.50 3.00 4.50 3.00
40 4.50 3.00 4.50 3.00 4.50 3.00 4.50 3.00
44 4.50 3.00 4.50 3.00 4.50 3.00 4.50 3.00
48 4.50 3.00 4.50 3.00 4.50 3.00 4.50 3.00
52 2.75 1.25 2.75 1.25 2.75 1.25 2.75 1.25
56 2.75 1.25 2.75 1.25 2.75 1.25 2.75 1.25
60 2.75 1.25 2.75 1.25 2.75 125 2.75 125
64 2.75 1.25 2.75 1.25 2.75 125 2.75 125
100 3.25 1.75 3.25 1.75 3.25 1.75 3.25 175
104 3.25 1.75 3.25 1.75 3.25 175 3.25 1.75
108 3.25 1.75 3.25 1.75 3.25 175 3.25 1.75
112 3.25 175 3.25 175 3.25 175 3.25 175
20 MHz Bandwidth 116 3.25 175 3.25 175 3.25 175 3.25 175
120 3.25 175 3.25 175 3.25 175 3.25 175
124 3.25 1.75 3.25 1.75 3.25 175 3.25 175
128 3.25 1.75 3.25 1.75 3.25 175 3.25 175
132 3.25 1.75 3.25 1.75 3.25 175 3.25 175
136 3.25 175 3.25 175 3.25 175 3.25 1.75
140 3.25 175 3.25 175 3.25 175 3.25 175
144 3.25 175 3.25 175 3.25 175 3.25 175
Average - 149 3.25 1.75 3.25 1.75 3.25 175 3.25 175
2Tx Chain (dBm) 153 3.25 1.75 3.25 1.75 3.25 175 3.25 175
CDD - Ant 18 157 3.25 1.75 3.25 1.75 3.25 175 3.25 175
161 3.25 175 3.25 175 3.25 1.75 3.25 175
165 3.25 175 3.25 175 3.25 175 3.25 175
38 4.50 3.00 4.50 3.00 4.50 3.00 4.50 3.00 4.50 3.00
46 4.50 3.00 4.50 3.00 4.50 3.00 4.50 3.00 4.50 3.00
54 2.75 1.25 2.75 1.25 2.75 1.25 2.75 1.25 2.75 1.25
62 2.75 1.25 2.75 1.25 2.75 1.25 2.75 1.25 2.75 1.25
102 3.25 175 3.25 175 3.25 1.75 3.25 1.75 3.25 175
40 MHz Bandwidth 110 3.25 175 3.25 175 3.25 175 3.25 175 3.25 175
118 3.25 175 3.25 175 3.25 175 3.25 175 3.25 175
126 3.25 1.75 3.25 1.75 3.25 1.75 3.25 1.75 3.25 1.75
134 3.25 1.75 3.25 1.75 3.25 1.75 3.25 1.75 3.25 1.75
142 3.25 175 3.25 1.75 3.25 1.75 3.25 175 3.25 175
151 3.25 175 3.25 175 3.25 175 3.25 175 3.25 175
159 3.25 175 3.25 175 3.25 175 3.25 175 3.25 175
42 4.50 3.00 4.50 3.00 4.50 3.00 4.50 3.00 4.50 3.00 4.50 3.00
58 2.75 1.25 2.75 1.25 2.75 1.25 2.75 1.25 2.75 1.25 2.75 1.25
80 MHz Bandwidth |—195 3.25 1.75 3.25 1.75 3.25 1.75 3.25 1.75 3.25 1.75 3.25 1.75
122 3.25 1.75 3.25 1.75 3.25 1.75 3.25 1.75 3.25 175 3.25 1.75
138 3.25 175 3.25 175 3.25 175 3.25 175 3.25 175 3.25 175
155 3.25 175 3.25 175 3.25 175 3.25 175 3.25 175 3.25 175

Note: In MIMO operations,

each antenna transmits at maximum allowed powers as indicated above.
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Below table is applicable in the following conditions:

-Simultaneous conditions with Licensed Bands Antenna 1A active
-Simultaneous conditions with LTE Inter-band ULCA active

Tones 26T 521 106T 242T I
Mode/ Band
Channel [ Maximum | Nominal [ Maximum Nominal Maximum | Nominal | Maximum Nominal [ Maximum | Nominal | Maximum [ Nominal
36 4.50 3.00 4.50 3.00 4.50 3.00 4.50 3.00
40 4.50 3.00 4.50 3.00 4.50 3.00 4.50 3.00
44 4.50 3.00 4.50 3.00 4.50 3.00 4.50 3.00
48 4.50 3.00 4.50 3.00 4.50 3.00 4.50 3.00
52 275 125 275 1.25 2.75 1.25 2.75 125
56 2.75 125 275 1.25 2.75 1.25 2.75 125
60 2.75 125 275 1.25 2.75 125 2.75 125
64 275 125 2.75 1.25 2.75 1.25 2.75 125
100 3.25 175 3.25 175 3.25 175 3.25 175
104 3.25 175 3.25 175 3.25 175 3.25 175
108 325 175 325 175 3.25 175 3.25 175
112 325 175 3.25 175 3.25 175 3.5 175
20 MHz 116 3.25 175 3.25 175 3.25 175 3.25 175
120 3.25 175 325 175 3.25 175 3.25 175
124 325 175 3.25 175 3.25 175 3.5 175
128 3.25 1.75 3.25 1.75 3.25 1.75 3.25 1.75
132 3.25 175 325 175 3.25 175 3.25 175
136 325 175 3.25 175 3.25 175 3.5 175
140 3.25 1.75 3.25 1.75 3.25 1.75 3.25 175
144 3.25 175 325 175 3.25 1.75 3.25 175
Modulated Average - 149 3.25 175 3.25 175 3.25 175 3.5 175
2Tx Chain (d8m) 153 3.25 175 3.25 175 3.25 175 3.25 175
SDM - Ant 1B 157 325 175 325 175 3.25 175 3.25 175
161 325 175 3.25 175 3.25 175 3.25 175
165 3.25 175 325 175 3.25 175 3.25 175
38 4.50 3.00 4.50 3.00 4.50 3.00 4.50 3.00
46 4.50 3.00 4.50 3.00 4.50 3.00 4.50 3.00
54 275 125 275 1.25 2.75 1.25 2.75 125
62 2.75 125 2.75 1.25 2.75 1.25 2.75 1.25 275 1.25
102 3.25 175 3.25 175 3.25 175 3.25 175 3.25 175
20MH: 110 3.25 175 325 175 3.25 175 3.25 175 3.25 175
118 3.25 175 3.25 175 3.25 175 3.5 175 3.25 175
126 3.25 175 3.25 175 3.25 175 3.25 175 3.25 175
134 3.25 175 3.25 175 3.25 175 3.25 175 3.25 175
142 3.25 175 3.25 175 3.25 175 3.25 175 3.25 175
151 3.25 175 3.25 175 3.25 175 3.25 175 325 175
159 3.25 175 3.25 175 3.25 175 3.25 175 3.25 175
42 4.50 3.00 4.50 3.00 4.50 3.00 4.50 3.00 4.50 3.00 4.50 3.00
58 275 1.25 2.75 1.25 2.75 1.25 275 125 275 1.25 2.75 125
50 MH: 106 3.25 175 325 175 3.25 175 3.25 175 3.25 175 3.25 175
122 3.25 175 3.25 175 3.25 175 3.25 175 3.25 175 3.25 175
138 325 175 325 175 3.25 1.75 3.25 175 3.25 175 3.25 175
155 3.5 175 3.25 175 3.25 175 3.5 175 3.25 175 3.25 175

Note: In MIMO operations, each antenna transmits at maximum allowed powers as indicated above.

FCC ID: BCGA2324

PCTEST

SAR EVALUATION REPORT

Reviewed by:
Quality Manager

© 2020 PCTEST

Test Dates: DUT Type: APPENDIX H:
07/27/2020 — 08/18/2020 Tablet Device Page 16 of 24
REV 21.2 M

12/05/2018




11 IEEE 802.11ax Measured Powers
Table 1
Maximum 2.4 GHz 802.11ax RU Time-Averaged WLAN Output Power — Ant 3A
Avg Avg
Freq Conducted Freq Conducted
[MHz] Channel [ Tones |RU Index Powers [MHz] Channel [ Tones |RU Index Powers
(dBm) (dBm)
0 12.71 37 12.74
2412 1 26T 4 12.59 2412 1 52T 38 12.78
8 12.35 40 12.56
0 12.29 37 12.23
2437 6 26T 4 12.51 2437 6 52T 38 12.62
8 12.27 40 12.35
0 12.56 37 12.73
2462 11 26T 4 12.62 2462 11 52T 38 12.78
8 12.37 40 12.13
Avg
Freq Conducted
[MHz] Channel [ Tones [RU Index Powers
(dBm) Avg
2412 1 106T 53 12.61 Freq c Conducted
54 12.81 [MHz] hannel | Tones |RU Index Powers
2437 6 106T 53 12.37 (dBm)
54 12.34 2412 1 242T 61 12.89
2462 1 106T 53 12.27 2437 6 2427 61 12.73
54 12.89 2462 11 2427 61 12.82
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Table 2
Maximum 2.4 GHz 802.11ax RU Time-Averaged WLAN Output Power — Ant 1A

Avg Avg
Freq Conducted Freq Conducted
[MHz] Channel | Tones |RU Index Powers [MHz] Channel | Tones |RU Index Powers
(dBm) (dBm)
0 12.40 37 12.56
2412 1 26T 4 12.57 2412 1 52T 38 12.78
8 12.24 40 12.22
0 13.16 37 12.92
2417 2 26T 4 13.67 2417 2 52T 38 13.64
8 13.03 40 13.48
0 13.11 37 13.19
2437 6 26T 4 13.33 2437 6 52T 38 13.31
8 13.42 40 13.03
0 13.06 37 13.73
2457 10 26T 4 13.32 2457 10 52T 38 13.38
8 12.98 40 12.92
0 13.39 37 13.07
2462 11 26T 4 13.04 2462 11 52T 38 13.18
8 12.72 40 12.87
Avg
Freq Conducted
[MHz] Channel | Tones |RU Index Powers
(dBm)
2412 1 106T 53 12.53
54 12.64
53 12.99 Avg
2417 2 106T : Freq Conducted
54 13.37 [MHz] Channel [ Tones |RU Index Powers
2437 6 106T 53 13.35 (dBm)
54 12.89 2412 1 242T 61 12.95
2457 10 106T 53 13.44 2417 2 242T 61 13.25
54 12.84 2437 6 242T 61 12.99
2462 1 106T 53 13.35 2457 10 242T 61 12.35
54 12.89 2462 11 242T 61 13.33
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Table 3

Maximum 5 GHz 802.11ax RU Time-Averaged WLAN Output Power — Ant 2B

FCC ID: BCGA2324

ES T SAR EVALUATION REPORT

Proud tobe

Avg Conducted Power (dBm) Avg Conducted Power (dBm)
Band [ Channel [ Tones RU Index Band [FiCE] Channel [ Tones RU Index
[MHz] [MHz]
0 4 8 37 39 40
5180 36 26T 9.91 10.45 10.08 5180 36 52T 9.85 10.30 9.99
1 5200 40 26T 9.68 10.44 9.88 1 5200 40 52T 9.87 10.38 10.50
5220 44 26T 9.71 10.38 9.97 5220 44 52T 9.82 10.25 10.14
5240 48 26T 9.75 10.37 10.09 5240 48 52T 9.96 10.34 10.03
5260 52 26T 11.04 11.48 11.06 5260 52 52T 10.82 11.06 10.84
oA 5280 56 26T 10.84 11.42 10.93 oA 5280 56 52T 10.83 11.04 10.75
5300 60 26T 10.90 11.42 10.96 5300 60 52T 10.68 11.00 10.77
5320 64 26T 10.97 11.47 11.00 5320 64 52T 10.72 11.08 10.73
5500 100 26T 9.63 10.14 9.58 5500 100 52T 9.84 10.10 9.72
2 5600 120 26T 9.70 10.17 9.72 2 5600 120 52T 9.86 10.17 9.91
5620 124 26T 9.62 10.21 9.82 5580 124 52T 9.84 10.15 9.94
5720 144 26T 9.58 10.01 9.42 5720 144 52T 9.49 10.01 9.73
5745 149 26T 8.97 9.56 9.15 5745 149 52T 9.09 9.51 9.21
3 5785 157 26T 8.82 9.31 8.90 3 5785 157 52T 8.80 9.31 9.02
5825 165 26T 9.75 9.16 8.92 5825 165 52T 8.79 9.15 8.96
Avg Conducted Power (dBm) Avg Conducted Power (dBm)
Band fresl Channel [ Tones RU Index Band Led Channel [ Tones RU Index
[MHZz] [MHz]
53 54 N/A 61 N/A N/A
5180 36 106T 10.03 10.12 5180 36 2427 10.18
1 5200 40 106T 10.13 10.17 1 5200 40 242T 10.21
5220 44 106T 9.97 10.16 5220 44 2421 10.15
5240 48 106T 10.02 10.10 5240 48 2427 10.01
5260 52 106T 10.75 10.68 5260 52 2427 10.89
oA 5280 56 106T 10.71 10.79 2A 5280 56 2427 10.92
5300 60 106T 10.62 10.70 5300 60 24217 10.96
5320 64 106T 10.61 10.55 5320 64 2421 10.84
5500 100 106T 9.95 9.93 5500 100 2421 9.96
2 5600 120 106T 9.61 9.61 2 5600 120 24217 10.15
5620 124 106T 9.71 9.72 5620 124 2427 10.21
5720 144 106T 9:51 9.61 5720 144 24217 10.02
5745 149 106T 9.23 9.31 5745 149 2421 9.50
3 5785 157 106T 9.00 9.19 3 5785 157 2421 9.45
5825 165 106T 8.87 8.96 5825 165 24217 9.32
Avg Conducted Power (dBm) Avg Conducted Power (dBm)
Band [:::] Channel | Tones RU Index Band [:’:::] Channel | Tones RU Index
0 8 17 37 40 44
; 1 5190 38 26T 9.51 10.45 9.92 ; 1 5190 38 52T 9.65 10.46 9.95
m 5230 46 26T 9.53 10.46 9.83 m 5230 46 52T 9.63 10.47 9.99
N oA 5270 54 26T 10.68 11.46 10.91 N oA 5270 54 52T 10.53 11.38 10.90
T 5310 62 26T 10.70 11.48 10.97 T 5310 62 52T 10.52 11.32 10.64
E 5510 102 26T 9.28 10.07 9.45 E 5510 102 52T 9.29 9.87 9.32
r=) 2 5590 118 26T 9.31 9.91 9.33 =) 2 5590 118 52T 9.42 10.08 9.43
< 5630 126 26T 9.47 10.22 9.58 < 5630 126 52T 9.39 10.07 9.36
5710 142 26T 9.28 10.23 9.47 5710 142 52T 9.32 10.03 9.42
3 5755 151 26T 8.84 9.72 9.14 3 5755 151 52T 8.79 9.58 9.01
5795 159 26T 8.82 9.74 9.15 5795 159 52T 8.91 9.65 9.27
Avg Conducted Power (dBm) Avg Conducted Power (dBm)
Band [:::] Channel | Tones RU Index Band [:’:::] Channel [ Tones RU Index
53 54 56 61 62 N/A
; 1 5190 38 106T 9.54 10.15 9.84 ; 1 5190 38 2427 9.58 9.64
m 5230 46 106T 9.57 10.20 9.88 m 5230 46 2427 9.60 9.78
N oA 5270 54 106T 10.69 11.25 10.77 N 2A 5270 54 2427 10.89 11.18
T 5310 62 106T 10.69 11.27 10.80 T 5310 62 24217 10.98 11.01
E 5510 102 106T 9.31 9.87 9.42 E 5510 102 2421 9.52 9.82
r=) 2 5590 118 106T 9.52 10.04 9.61 =) 2 5590 118 2427 9.69 9.83
< 5670 126 106T 9.46 10.17 9.56 < 5670 126 2427 9.71 9.81
5710 142 106T 9.33 10.01 9.58 5710 142 2421 9.70 9.68
3 5755 151 106T 8.99 9.65 9.19 3 5755 151 24217 9.07 9.19
5795 159 106T 8.80 9.42 9.07 5795 159 2421 9.05 9.15
PCT Reviewed by:

Quality Manager

© 2020 PCTEST

Test Dates: DUT Type: APPENDIX H:
07/27/2020 — 08/18/2020 Tablet Device Page 19 of 24
REV 21.2 M

12/05/2018




Avg Conducted Power (dBm)
Band [:nr::] Channel | Tones RU Index
65 N/A N/A
; 1 5190 38 48417 9.95
m 5230 46 484T 10.05
5270 54 484T 10.83
N 2A
T 5310 62 484T 10.88
E 5510 102 48417 9.89
=) 2 5590 118 4841 10.03
< 5630 126 484T 9.93
5710 142 484T 9.97
3 5755 151 48417 8.53
5795 159 4841 8.56
Avg Conducted Power (dBm) Avg Conducted Power (dBm)
; Band [:nr:g] Channel [ Tones RU Index ; Band [:nr:g] Channel [ Tones RU Index
m 0 18 36 m 37 44 52
N 1 5210 42 26T 9.75 10.45 10.03 N 1 5210 42 52T 9.75 10.47 9.93
T 2A 5290 58 26T 9.53 10.32 9.61 T 2A 5290 58 52T 10.63 11.36 10.76
E 5530 106 26T 9.63 10.23 9.62 E 5530 106 52T 9.64 10.18 9.83
=) 2C 5610 122 26T 9.67 9.99 9.65 =) 2C 5610 122 52T 9.76 10.16 9.83
0 5690 138 26T 9.30 9.95 9.34 (=] 5690 138 52T 9.73 10.22 9.72
3 5775 155 26T 8.80 9.26 8.99 3 5775 155 52T 9.14 9.71 9.33
Avg Conducted Power (dBm) Avg Conducted Power (dBm)
; Band e Channel | Tones RU Index Band el Channel | Tones RU Index
[MHZz] ; [MHz]
m 53 56 60 m 61 62 64
N 1 5210 42 106T 10.10 10.48 10.34 N 1 5210 42 2427 9.88 10.40 10.05
T 2A 5290 58 106T 10.98 11.42 11.03 T 2A 5290 58 2427 10.82 11.33 10.75
E 5530 106 106T 9.83 10.21 9.93 E 5530 106 2427 9.81 10.21 10.00
=) 2C 5610 122 106T 9.87 10.21 10.02 =) 2C 5610 122 2421 9.96 10.23 10.18
(oo} 5690 138 106T 9.71 10.02 9.70 o0 5690 138 2421 9.79 10.23 9.78
3 5775 155 106T 8.97 9.33 8.98 3 5775 155 2421 9.37 9.70 9.45
Avg Conducted Power (dBm) Avg Conducted Power (dBm)
; Band [;Ir::] Channel [ Tones RU Index ; Band [l’:nr:;]] Channel | Tones RU Index
m 65 66 N/A m 67 N/A N/A
N 1 5210 42 484T 10.18 10.19 N 1 5210 42 996T 10.18
T 2A 5290 58 484T 10.75 10.86 T 2A 5290 58 996T 11.24
E 5530 106 484T 9.96 10.24 E 5530 106 996T 9.85
r=) 2C 5610 122 484T 10.10 10.07 =) 2C 5610 122 996T 9.90
(o] 5690 138 484T 10.02 10.24 (] 5690 138 996T 10.00
3 5775 155 4841 9.23 9.27 3 5775 155 996T 9.45
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Table 4
Maximum 5 GHz 802.11ax RU Time-Averaged WLAN Output Power — Ant 2A

Avg Conducted Power (dBm) Avg Conducted Power (dBm)
Band [ Channel [ Tones RU Index Band Freq Channel [ Tones RU Index
[MHz] [MHz]
0 4 8 37 39 40
5180 36 26T 9.80 10.26 9.82 5180 36 52T 9.88 10.28 9.95
1 5200 40 26T 9.80 10.35 9.88 1 5200 40 52T 9.98 10.32 10.05
5220 44 26T 9.77 10.37 10.01 5220 44 52T 9.92 10.33 10.03
5240 48 26T 10.00 10.47 10.11 5240 48 52T 9.90 10.40 10.03
5260 52 26T 8.80 9.41 8.81 5260 52 52T 8.77 9.22 8.86
oA 5280 56 26T 9.01 9.59 9.21 5280 56 52T 8.85 9.36 9.01
5300 60 26T 9.07 9.74 9.25 5300 60 52T 9.11 9.55 9.20
5320 64 26T 8.95 9.58 9.19 5320 64 52T 8.97 9.51 9.20
5500 100 26T 9.85 10.44 10.02 5500 100 52T 10.01 10.41 10.10
2 5520 120 26T 9.82 10.46 9.85 5600 120 52T 9.94 10.36 10.04
5620 124 26T 9.80 10.30 9.89 5580 124 52T 9.94 10.25 9.97
5720 144 26T 9.96 10.42 9.92 5720 144 52T 9.84 10.13 9.86
5745 149 26T 10.56 11.02 10.41 5745 149 52T 10.68 10.93 10.50
3 5785 157 26T 10.31 10.79 10.26 5785 157 52T 10.40 10.69 10.36
5825 165 26T 10.70 11.23 10.57 5825 165 52T 10.84 11.06 10.81
Avg Conducted Power (dBm) Avg Conducted Power (dBm)
Band ated Channel | Tones RU Index Band A Channel [ Tones RU Index
[MHz] [MHz]
53 54 N/A 61 N/A N/A
5180 36 106T 10.01 10.06 5180 36 2427 10.13
1 5200 40 106T 10.12 10.18 5200 40 2427 10.29
5220 44 106T 10.15 10.31 5200 44 2427 10.17
5240 48 106T 10.10 10.20 5240 48 242T 10.23
5260 52 106T 8.93 9.07 5260 52 24217 9.34
oA 5280 56 106T 8.95 9.14 5260 56 2421 9.35
5300 60 106T 9.22 9.38 5300 60 2427 9.51
5320 64 106T 9.23 9.31 5320 64 2427 9.41
5500 100 106T 10.14 10.29 5500 100 24217 10.18
2 5600 120 106T 10.19 10.15 5600 120 24217 10.25
5620 124 106T 10.10 10.20 5620 124 24217 10.09
5720 144 106T 9.90 9.76 5720 144 2427 9.83
5745 149 106T 10.75 10.76 5745 149 2427 10.26
3 5785 157 106T 10.61 10.57 5785 157 2421 10.53
5825 165 106T 10.96 11.02 5825 165 24217 10.93
Avg Conducted Power (dBm) Avg Conducted Power (dBm)
Band fared Channel | Tones RU Index Band rea Channel [ Tones RU Index
[MHZz] [MHz]
0 8 17 37 40 44
; 1 5190 38 26T 9.78 10.40 9.81 ; 5190 38 52T 9.65 10.45 10.00
m 5230 46 26T 9.57 10.48 9.88 m 5230 46 52T 9.75 10.48 9.97
N oA 5270 54 26T 8.43 9.36 8.80 N 5270 54 52T 8.90 9.48 8.85
T 5310 62 26T 8.60 9.58 9.06 T 5310 62 52T 8.85 9.63 9.10
E 5510 102 26T 9.76 10.54 10.00 E 5510 102 52T 9.90 10.68 10.10
=) 2 5590 118 26T 9.90 10.74 10.03 =) 5590 118 52T 9.90 10.60 9.99
< 5630 126 26T 9.80 10.57 9.90 < 5630 126 52T 9.86 10.47 9.85
5710 142 26T 9.84 10.57 9.83 5710 142 52T 9.78 10.30 9.58
3 5755 151 26T 10.29 10.90 10.25 5755 151 52T 10.46 11.06 10.42
5795 159 26T 10.52 11.23 10.69 5795 159 52T 10.42 10.96 10.47
Avg Conducted Power (dBm) Avg Conducted Power (dBm)
Band (A Channel | Tones RU Index e Channel | Tones RU Index
[MHz] [MHz]
53 54 56 61 62 N/A
; 1 5190 38 106T 9.61 10.33 9.99 ; 5190 38 2427 10.15 10.33
m 5230 46 106T 9.73 10.35 9.93 m 5230 46 2427 10.32 10.39
N oA 5270 54 106T 8.79 9.44 9.03 N 5270 54 2421 9.08 9.25
T 5310 62 106T 9.00 9.60 9.33 T 5310 62 2427 9.24 9.43
E 5510 102 106T 9.87 10.35 9.90 E 5510 102 2421 10.05 10.25
=) 2 5590 118 106T 9.95 10.68 10.14 =) 5590 118 24217 10.12 10.15
< 5670 126 106T 9.91 10.46 10.06 < 5670 126 2421 9.95 10.10
5710 142 106T 9.77 10.23 9.75 5710 142 2421 9.83 9.81
3 5755 151 106T 10.50 10.96 10.51 5755 151 2427 10.63 10.59
5795 159 106T 10.57 11.00 10.51 5795 159 2421 10.60 10.62
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Avg Conducted Power (dBm)
Band [:nr::] Channel | Tones RU Index
65 N/A N/A
; 1 5190 38 48417 10.34
m 5230 46 484T 10.27
5270 54 484T 9.08
E A 5310 62 484T 9.10
E 5510 102 48417 9.81
=) 2 5550 118 4841 10.00
< 5630 126 484T 10.06
5710 142 484T 9.80
3 5755 151 48417 10.53
5795 159 4841 10.32
Avg Conducted Power (dBm) Avg Conducted Power (dBm)
Freq Freq
; Band [MHz] Channel [ Tones RU Index ; Band [MHz] Channel [ Tones RU Index
m 0 18 36 m 37 44 52
N 1 5210 42 26T 9.1 9.89 9.41 N 1 5210 42 52T 9.61 10.12 9.72
T 2A 5290 58 26T 8.61 9.07 8.73 T 2A 5290 58 52T 8.75 9.31 8.77
E 5530 106 26T 8.51 9.02 8.57 E 5530 106 52T 9.65 10.14 9.89
=) 2C 5610 122 26T 9.97 10.47 9.78 =) 2C 5610 122 52T 9.89 10.41 9.76
o 5690 138 26T 9.92 10.32 9.75 0 5690 138 52T 9.90 10.35 9.75
3 5775 155 26T 10.48 11.06 10.34 3 5775 155 52T 10.40 10.86 10.48
Avg Conducted Power (dBm) Avg Conducted Power (dBm)
Freq Freq
; Band [MHz] Channel | Tones RU Index [MHz] Channel [ Tones RU Index
m 53 56 60 61 62 64
N 1 5210 42 106T 9.81 10.19 9.85 5210 42 2427 10.00 10.42 9.73
T 2A 5290 58 106T 9.16 9.63 9.10 5290 58 2427 9.32 9.73 9.22
E 5530 106 106T 10.23 10.45 10.06 5530 106 2427 10.27 10.44 10.17
=) 2C 5610 122 106T 9.80 10.16 9.81 5610 122 2427 10.07 10.49 10.10
oo} 5690 138 106T 10.43 10.57 9.87 5690 138 2421 10.57 10.61 10.00
8 5775 155 106T 10.89 10.95 10.34 5775 155 2421 10.76 10.91 10.40
Avg Conducted Power (dBm) Avg Conducted Power (dBm)
Freq Freq
; Band [MHz] Channel | Tones RU Index [MHz] Channel [ Tones RU Index
m 65 66 N/A 67 N/A N/A
N 1 5210 42 484T 9.70 9.76 5210 42 996T 10.22
T 2A 5290 58 484T 9.25 9.24 5290 58 996T 9.50
E 5530 106 4841 10.43 10.64 5530 106 996T 10.29
=) 2C 5610 122 484T 10.17 10.25 5610 122 996T 10.40
oo} 5690 138 484T 10.24 10.06 5690 138 996T 10.42
3 5775 155 484T 10.50 10.34 5775 155 996T 10.75
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Table 5

Maximum 5 GHz 802.11ax RU Time-Averaged WLAN Output Power — Ant 1B

Avg Conducted Power (dBm) Avg Conducted Power (dBm)
Band fared Channel | Tones RU Index Band Freq Channel [ Tones RU Index
[MHz] [MHz]
0 4 8 37 39 40
5180 36 26T 9.80 10.26 9.82 5180 36 52T 9.88 10.28 9.95
1 5200 40 26T 9.80 10.35 9.88 1 5200 40 52T 9.98 10.32 10.05
5220 44 26T 9.77 10.37 10.01 5220 44 52T 9.92 10.33 10.03
5240 48 26T 10.00 10.47 10.11 5240 48 52T 9.90 10.40 10.03
5260 52 26T 8.80 9.41 8.81 5260 52 52T 8.77 9.22 8.86
oA 5280 56 26T 9.01 9.59 9.21 oA 5280 56 52T 8.85 9.36 9.01
5300 60 26T 9.07 9.74 9.25 5300 60 52T 9.1 9.55 9.20
5320 64 26T 8.95 9.58 9.19 5320 64 52T 8.97 9.51 9.20
5500 100 26T 9.85 10.44 10.02 5500 100 52T 10.01 10.41 10.10
2C 5520 120 26T 9.82 10.46 9.85 2 5600 120 52T 9.94 10.36 10.04
5620 124 26T 9.80 10.30 9.89 5580 124 52T 9.94 10.25 9.97
5720 144 26T 9.96 10.42 9.92 5720 144 52T 9.84 10.13 9.86
5745 149 26T 10.56 11.02 10.41 5745 149 52T 10.68 10.93 10.50
3 5785 157 26T 10.31 10.79 10.26 & 5785 157 52T 10.40 10.69 10.36
5825 165 26T 10.70 11.23 10.57 5825 165 52T 10.84 11.06 10.81
Avg Conducted Power (dBm) Avg Conducted Power (dBm)
Band fresl Channel [ Tones RU Index Band Led Channel [ Tones RU Index
[MHz] [MHz]
53 54 N/A 61 N/A N/A
5180 36 106T 10.01 10.06 5180 36 2427 10.13
1 5200 40 106T 10.12 10.18 1 5200 40 242T 10.29
5220 44 106T 10.15 10.31 5200 44 2421 10.17
5240 48 106T 10.10 10.20 5240 48 2427 10.23
5260 52 106T 8.93 9.07 5260 52 2427 9.34
oA 5280 56 106T 8.95 9.14 2A 5260 56 2427 9.35
5300 60 106T 9.22 9.38 5300 60 24217 9.51
5320 64 106T 9.23 9.31 5320 64 2421 9.41
5500 100 106T 10.14 10.29 5500 100 2421 10.18
2 5600 120 106T 10.19 10.15 2 5600 120 24217 10.25
5620 124 106T 10.10 10.20 5620 124 2427 10.09
5720 144 106T 9.90 9.76 5720 144 24217 9.83
5745 149 106T 10.75 10.76 5745 149 2421 10.26
3 5785 157 106T 10.61 10.57 3 5785 157 2421 10.53
5825 165 106T 10.96 11.02 5825 165 24217 10.93
Avg Conducted Power (dBm) Avg Conducted Power (dBm)
Band [:::] Channel | Tones RU Index Band [:’:::] Channel [ Tones RU Index
0 8 17 37 40 44
; 1 5190 38 26T 9.78 10.40 9.81 ; 1 5190 38 52T 9.65 10.45 10.00
m 5230 46 26T 9.57 10.48 9.88 m 5230 46 52T 9.75 10.48 9.97
N oA 5270 54 26T 8.43 9.36 8.80 N oA 5270 54 52T 8.90 9.48 8.85
T 5310 62 26T 8.60 9.58 9.06 T 5310 62 52T 8.85 9.63 9.10
E 5510 102 26T 9.76 10.54 10.00 E 5510 102 52T 9.90 10.68 10.10
r=) 2 5590 118 26T 9.90 10.74 10.03 =) 2 5590 118 52T 9.90 10.60 9.99
< 5630 126 26T 9.80 10.57 9.90 < 5630 126 52T 9.86 10.47 9.85
5710 142 26T 9.84 10.57 9.83 5710 142 52T 9.78 10.30 9.58
3 5755 151 26T 10.29 10.90 10.25 3 5755 151 52T 10.46 11.06 10.42
5795 159 26T 10.52 11.23 10.69 5795 159 52T 10.42 10.96 10.47
F Avg Conducted Power (dBm) F Avg Conducted Power (dBm)
req RU Ind req RU Ind
Band [MHz] Channel | Tones ndex Band [MHz] Channel [ Tones ndex
53 54 56 61 62 N/A
; 1 5190 38 106T 9.61 10.33 9.99 ; 1 5190 38 2427 10.15 10.33
m 5230 46 106T 9.73 10.35 9.93 m 5230 46 2427 10.32 10.39
N oA 5270 54 106T 8.79 9.44 9.03 N 2A 5270 54 2427 9.08 9.25
T 5310 62 106T 9.00 9.60 9.33 T 5310 62 24217 9.24 9.43
E 5510 102 106T 9.87 10.35 9.90 E 5510 102 2421 10.05 10.25
r=) 2 5590 118 106T 9.95 10.68 10.14 =) 2 5590 118 2427 10.12 10.15
< 5670 126 106T 9.91 10.46 10.06 < 5670 126 2427 9.95 10.10
5710 142 106T 9.77 10.23 9.75 5710 142 2421 9.83 9.81
3 5755 151 106T 10.50 10.96 10.51 3 5755 151 24217 10.63 10.59
5795 159 106T 10.57 11.00 10.51 5795 159 2421 10.60 10.62
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Avg Conducted Power (dBm)
Band e Channel | Tones RU Index
[MHz]
65 N/A N/A
; 1 5190 38 48417 10.34
m 5230 46 484T 10.27
5270 54 484T 9.08
E A 5310 62 484T 9.10
E 5510 102 48417 9.81
=) 2 5550 118 4841 10.00
< 5630 126 484T 10.06
5710 142 484T 9.80
3 5755 151 48417 10.53
5795 159 4841 10.32
Avg Conducted Power (dBm) Avg Conducted Power (dBm)
; Band [:nr:g] Channel [ Tones RU Index ; Band [:nr:g] Channel [ Tones RU Index
m 0 18 36 m 37 44 52
N 1 5210 42 26T 9.11 9.89 9.41 N 1 5210 42 52T 9.61 10.12 9.72
T 2A 5290 58 26T 8.61 9.07 8.73 T 2A 5290 58 52T 8.75 9.31 8.77
E 5530 106 26T 8.51 9.02 8.57 E 5530 106 52T 9.65 10.14 9.89
=) 2C 5610 122 26T 9.97 10.47 9.78 =) 2C 5610 122 52T 9.89 10.41 9.76
0 5690 138 26T 9.92 10.32 9.75 (=] 5690 138 52T 9.90 10.35 9.75
3 5775 155 26T 10.48 11.06 10.34 3 5775 155 52T 10.40 10.86 10.48
Avg Conducted Power (dBm) Avg Conducted Power (dBm)
; Band [:::] Channel | Tones RU Index ; Band [:n'::] Channel | Tones RU Index
m 53 56 60 m 61 62 64
N 1 5210 42 106T 9.81 10.19 9.85 N 1 5210 42 2427 10.00 10.42 9.73
T 2A 5290 58 106T 9.16 9.63 9.10 T 2A 5290 58 2427 9.32 9.73 9.22
E 5530 106 106T 10.23 10.45 10.06 E 5530 106 24217 10.27 10.44 10.17
=) 2C 5610 122 106T 9.80 10.16 9.81 =) 2C 5610 122 2421 10.07 10.49 10.10
(oo} 5690 138 106T 10.43 10.57 9.87 o0 5690 138 2421 10.57 10.61 10.00
3 5775 155 106T 10.89 10.95 10.34 3 5775 155 2421 10.76 10.91 10.40
Avg Conducted Power (dBm) Avg Conducted Power (dBm)
; Band [;Ir::] Channel [ Tones RU Index ; Band [l’:nr:;]] Channel | Tones RU Index
m 65 66 N/A m 67 N/A N/A
N 1 5210 42 484T 9.70 9.76 N 1 5210 42 996T 10.22
T 2A 5290 58 484T 9.25 9.24 T 2A 5290 58 996T 9.50
E 5530 106 484T 10.43 10.64 E 5530 106 996T 10.29
r=) 2C 5610 122 484T 10.17 10.25 =) 2C 5610 122 996T 10.40
(o] 5690 138 484T 10.24 10.06 (] 5690 138 996T 10.42
3 5775 155 484T 10.50 10.34 3 5775 155 996T 10.75
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APPENDIX I: TIME-AVERAGED SAR VERIFICATION
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1.1 Time-Averaged SAR Verification Summary

This device supports the manufacturer’'s time-averaged SAR (TAS) mechanism for WLAN operations. The output power is
controlled in real-time so that the power averaged over any 60 second window does not exceed the level tested for SAR
in this report. The time-averaged SAR algorithm tracks the energy contribution relative to the available energy budget for
each transmitter, defined as the “utilization ratio.” Once the utilization ratios for each of the individual WLAN transmitters
are calculated, they are summed to derive the overall WLAN system power utilization ratio. This metric is used by the
WLAN chipset to manage power levels over time and ensure that SAR limits are never exceeded.

Per FCC Guidance, the following test scenarios were defined to validate the TAS mechanism. The specific scenarios are
constructed to validate the operation of the algorithm in all operational states, including transitions between
states/antennas:

» Change in channel/band
» Change in antenna (includes connection drop scenario)

» Change in device state, e.g Cell on/off WiFi power change

Predefined transmit profiles for each test scenario are provided by the manufacturer’s test automation software to control
the operation of the DUT while synchronized operational data was recorded from internal firmware and external power
monitors. The data was plotted over time relative to the utilization limit to demonstrate that the maximum time-averaged
power is never exceeded. “Reported” values were output and captured directly from DUT firmware, while “Measured”
results were obtained from external power metering. The uncertainty budget applied to the WLAN power control functions
for this device is 1.5 dB. In all test cases, WLAN radios were configured to operate at 100% duty cycle.

Table 1-1
Test Configurations for Time-Averaged SAR Verification
Mode Antenna Channel | Plim (dBm) | Plim (mW)
802.11b, 22 MHz Bandwidth 3A 6 13 20
802.11b, 22 MHz Bandwidth (Reduced) 3A 6 6 4
802.11b, 22 MHz Bandwidth 1A 6 13.75 24
802.11a, 20 MHz Bandwidth 2B 149 9.75 9
802.11a, 20 MHz Bandwidth 2A 149 11.25 13

Plim is the maximum time-averaged output power evaluated for SAR compliance
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1.2 Verification Summary

Scenario 1: Change in Antenna

For this test, the effect on the time-averaging algorithm from a change in the active transmit antenna was evaluated.
Figures I-1 and I-2 show a switch of 2.4 GHz transmissions from antenna 3A to antenna 1A at Time = 120 s, while Figures
[-3 and I-4 show a comparable transition for antenna 2B to antenna 2A 5 GHz transmissions. In both cases the test
automation is controlling the WLAN radios to operate at 100% duty cycle. In both cases the utilization ratio never exceeds
100% and the average transmit power never exceeds the Plim of each respective antenna.

Time-Averaged Utilization (%) Test Scenario 1, 2.4 GHz WLAN Core Switch

Utilization %
Q

0 50 100 150 200 250
Time (s)
Measured = = = Reported = = = Utilization Limit Measured Reported
60s Average SAR 60s Average SAR 60s Average SAR 60s Average SAR
Utilization Ant 1A Utilization Ant 1A Utilization Ant 3A Utilization Ant 3A

Figure I-1
60s Average SAR Utilization vs. Time, 2.4 GHz

Time-Averaged Average Power (mW) Test Scenario 1, 2.4 GHz WLAN Core Switch
30

Average Power (mw)

Time (s)
Measured = == == Reported - o= e Plim
60s Average 60s Average Ant 3A
Power Ant 3A Power Ant 3A
Measured o= == = Reported o= o= = Plim
60s Average 60s Average Ant 1A
Power Ant 1A Power Ant 1A

Figure 1-2
60s Average Power vs. Time, 2.4 GHz
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Time-Averaged Utilization (%) Test Scenario 1, 5 GHz WLAN Core Switch

Average Power (mW)

80% P
’J A
70% I' |‘ ‘-\.\v"\\\
o /
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4
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E 50% /
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30% 7
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20% ’
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10% 1
J,
0%
50 100 150 200
Time (s)
e e asured = e == Reported = == == Utilization Limit Measured Reported
60s Average SAR SAR 60 Average SAR 60s Average SAR
Utilization Ant 2A Utilization Ant 2A Utilization Ant 2B Utilization Ant 28
Figure 1-3
60s Average SAR Utilization vs. Time, 5 GHz
Time-Averaged Average Power (mW) Test Scenario 1, 5 GHz WLAN Core Switch
14
12

Time (s)
Measured = = = Reported = = = Plim
60s Average 60s Average Ant 2B
Power Ant 2B Power Ant 2B
e— |\easured = e e Reported = = = Plim
60s Average 60s Average Ant 2A
Power Ant 2A Power Ant 2A

Figure I-4
60s Average Power vs. Time, 5 GHz
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Scenario 2: Change in Channel/Band Test Case

This test demonstrates the efficacy of the time-averaged SAR algorithm while switching between 2.4 GHz and 5 GHz

WLAN bands. In addition, it shows that the algorithm tracks time-averaged power and system utilization when the active
transmitter is disabled and then reconnects.

The 2.4 GHz Ant 3A transmitter is active at 100% duty cycle until Time = 120 s. When 2.4 GHz transmissions cease, the 5
GHz Ant 2B transmitter is activated and begins to negotiate a new connection. The connection is established and the
increase in average transmit power and utilization can clearly be seen. In this case the utilization ratio never exceeds
100% and the average transmit power never exceeds the Plim of each respective antenna.

Time-Averaged Utilization (%) Test Scenarion 2, 2 GHz WLAN to 5 GHz WLAN Band Switch

0 50 100 150 200 250
Time (s)
— \easured

= = = Reported = = = Utilization Limit

60s Average SAR
Utilization Ant 2B 5GHz

Measured

60s Average SAR
Utilization Ant 2B 5GHz

Reported

60 Average SAR
Utilization Ant 3A 2GHz

60s Average SAR
Utilization Ant 3A 2GHz

Figure I-5
60s Average Utilization vs. Time during Band Switch

Time-Averaged Average Power (mW) Test Scenario 2, 2 GHz WLAN to 5 GHz WLAN Band Switch

Average Power (mW)

0 50 100 150 200 250
Time (s)
e Measured = = = Reported === Plim
605 Average 60s Average Ant 3A 2GHz
Power Ant 3A 2GHz Power Ant 3A 2GHz
— Measured = = = Reported == =Plim
605 Average 60s Average Ant 2B 5GHz
Power Ant 2B 5GHz Power Ant 2B 5GHz

60s Average Power vs. Time during Band Switch
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Scenario 3: Change in Device State

This test demonstrates the efficacy of the time-averaged SAR algorithm when an external power control trigger is
activated, transitioning between cell off and cell on at Time = 120 s.

The 2.4 GHz Ant 3A transmitter is active at 100% duty cycle until Time = 120 s. At this point a cellular connection occurs.
The connection is established and the decrease in average transmit power and can clearly be seen, while utilization
remains consistent. In this case the utilization ratio never exceeds 100% and the average transmit power never exceeds
the Plim of the device state.

Time-Averaged Utilization (%) Test Scenario 3, Mode Switch

90%
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70%
60%

50%

Utilization %
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0 50 100 150 200 250
Time (s)
Measured Reported = = == Utilization Limit
60s Average SAR 60s Average SAR
Utilization Ant 3A Utilization Ant 3A
Figure I-7

60s Average Utilization vs. Time during Mode Switch

Time-Averaged Average Power (mW) Test Scenario 3, Mode Switch
25
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250
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Figure 1-8

60s Average Power vs. Time during Mode Switch
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Client  TRGMRERE: L Iy TN

LRI

Calibration Laboratory of

\\\“\ll;u!,?’
SN Schwelzerischer Kallbrierdlanst
. ARt S
SCh_mld & Partner 3 S C Service sulsse d'Stalonnage
Englneenng AG B Servlzio svizzero di taratura
Zeughausstrasse 43, 004 Zurich, Switzerland %, /[’/_\?\\\\-‘ S swiss Calibration Service
ol

Accredited by the Swiss Accreditation Service {SAS)
The Swiss Accreditation Service Is one of the signatorles to the EA
Multitateral Agreement for the recognltion of calibration certificates

e A gt brigs

Accraditation No.: SCS 0108

{artificate flo: D750V3-1097- Sep17 "

CALIBRATION-CEREIFICATE: . -

L e

Object 1D7B0VA-SNE1097 7 T T

QACALDSVO . " L e s
: Calfbration procedure for-dipole-validation kits above 700 MHz

Calibration procedure(s)

« - AR
e e, Ioe. EA R LT

Callbration date: | Sepleriber 08, 2047 - =ty TR T e

This calibration certificate documents the traceabllity to national standards, which reaflze the physleal unils of measurements (S1).
The measurements and the uncertainties with confldence probability are given an the following pages and are pari of the carlficate,

All calibrations have been conducled in the closed laboratory facility: environment temperature (22 + 3)°C and humidity < 70%.

Calibrafion Equipment used (M&TE critical for caflbration)

B “/9

tgot

=

Calibrated by:

Approved by-

[y

KalrPoldyie

Function

o Fiibiiatory Technidar ¢

Primary Standards iD# Cal Date {Certificate No.) Scheduied Callbration
Power mater NRP SN: 104778 04-Apr-T7 {No. 217-02521/D2522) Apr-18

Power sensor NRP-Z91 SN: 103244 04-Ape-17 {No. 217-02521) Apr-18

Power sensor NRP-Z91 SN: 103245 04-Apr=17 (No. 217-02522) Apr18

Raference 20 dB Attenuator SN: 5058 (20k) 07-Apr-17 {No. 217-02528) Apr18

Type-N mismatch cambination SN: 5047.2 / 06327 07-Apr-17 (Mo, 217-02528) Apr-18

Reference Probe EX3DV4 SN: 7349 31-May-17 (No. EX3-7348 May17} May-18

DAE4 SN: 601 28-Mar-17 (No. DAE4-801_Mar17) Mar-18

Secondary Slandards D#& Check Date {in house) Scheduled Check
Powar meter EPM-442A SN GBa7480704 07-Oct-15 {in house check Oct-16) In house check: Oct-18
Power sensor HP 8481A SN: US37202783 07-0ct-15 (fn house chack Oct-16) In houge check: Qct-18
Power sensos HP B4B1A SN: MY41082317 07-Cct-15 (In house check Qct-16) In house check: Oct-18
RF geheretor R&S SMT-08 SN: 100872 15-Jun-15 {in house check Oct-15) In house check Oci-18
Network Analyzer HP B753E SN: US3a7390595 18-0¢t-01 {In house check Qct-16) in housa check: Oct-17

issued; September 8, 2017
This calibratien carfificate shall not be reproduced except I full withaut writtan approval of the laboratory.

Certlficate No; D750v3-1087_Sep17
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Calibration Laboratory of
Schmid & Partner o
Engineering AG i%

Zeughausstrasse 43, 8004 Zurich, Switzerland

RINULES

_\\\‘\\\\\;_J//‘”’/,:’ S Schweizerischer Kalibrierdienst

C Service suisse d'étalonnage
Servizio svizzero di taratura

S Swiss Calibration Service

Y
AN
I

Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:
a) IEEE Std 1528-2013, “IEEE Recommended Practice for Determining the Peak Spatial-

Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, June 2013

b) IEC 62209-1, "Measurement procedure for the assessment of Specific Absorption Rate

(SAR) from hand-held and body-mounted devices used next to the ear (frequency range of
300 MHz to 6 GHz)”, July 2016

c) IEC 62209-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless

communication devices used in close proximity to the human body (frequency range of 30
MHz to 6 GHz)", March 2010

d) KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHZ"

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.
Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low:
reflected power. No uncertainty required.

Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
No uncertainty required. :
SAR measured: SAR measured at the stated antenna input power.

SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
connector.

SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result.

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%. )

Certificate No: D750V3-1097 Sep17 Pace 2 of 8




Measurement Conditions

DASY system configuration, as far as not given on page 1.

DASY Version DASYS Vv52.10.0

Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom

Distance Dipole Center - TSL 15 mm with Spacer

Zoom Scan Resolution dx, dy,dz =5 mm

Frequency 750 MHz £ 1 MHz
Head TSL parameters

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 41.9 0.89 mho/m

Measured Head TSL parameters (22.0+0.2)°C 412+6% 0.90 mho/mx6 %

Head TSL temperature change during test <05°C —- -
SAR result with Head TSL

SAR averaged over 1 cm® (1 g) of Head TSL Condition

SAR measured 250 mW input power 2.08 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

8.22 Wikg % 17.0 % (k=2)

SAR averaged over 10 cm® (10 g) of Head TSL

condition

SAR measured

250 mW input power

1.36 Wikg

SAR for nominal Head TSL paraméters

normalized to 1W

.39 Wikg * 16.5 % (k=2)

Body TSL parameters

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 555 0.96 mho/m
Measured Body TSL parameters (22.0+0.2)°C 555+6% 0.96 mho/m + 6 %
Body TSL temperature change during test <05°C — —-
SAR result with Body TSL
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAR measured 250 mW input power 2.14 W/kg

SAR for nominal Body TSL parameters

normalized to 1W

8.56 Wikg * 17.0 % (k=2)

SAR averaged over 10 cm® (10 g) of Body TSL

condition

SAR measured

250 mW input power

1.42 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

5.68 Wikg + 16.5 % (k=2)

Certificate No: D750V3-1097 Sep17
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 54.40-060

Return Loss -27.5dB
Antenna Parameters with Body TSL

Impedance, transformed to feed point 50.00-36jQ

Return Loss -28.8dB
General Antenna Parameters and Design

Electrical Delay (one direction) 1.034 ns

After long term use with 100W radiated power, only a slight warming of the dipole near the feedpoint can be measured.

:The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipales, small end caps
are added to the dipole arms in order to improve matching when loaded according to the position as explained in the
"Measurement Conditions" paragraph. The SAR data are not affected by this change. The overall dipole length is still

according to the Standard.

No excessive force must be applied to the dipole arms, because they might bend or the soldered connections near the

feedpoint may be damaged.

Additional EUT Data

Manufactured by

SPEAG

Manufactured on

July 05, 2013

Ceriificate No: D750V3-1097 Sepi1?
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DASY5 Validation Report for Head TSL

Date: (08.09.2017
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 750 MHz; Type: D750V3; Serial: D750V3 - SN:1097

Communication System: UID 0 - CW; Frequency: 750 M1z

Medium parameters used: f= 750 MHz; o = 0.9 S/m; &, = 41.2; p = 1000 l<:g/m3
Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/TEC/ANSI C63.19-2011)

DASY52 Configuration:
e Probe: EX3DV4 - SN7349; ConvF(10.49, 10.49, 10.49); Calibrated: 31.05.2017;
» Sensor-Surface: 1.4mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn601; Calibrated: 28.03.2017
e Phantom: Flat Phantom 4.9 (front); Type: QD 00L P49 AA: Serial: 1001

« DASYS52 52.10.0(1446); SEMCAD X 14.6.10(7417)

Dipole Calibration for Head Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 58.59 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 3.19 W/kg

SAR(1 g) = 2.08 W/kg; SAR(10 g) =1.36 W/kg

Maximum value of SAR (measured) = 2.80 Wikg

dB

-2.40
-4.80
-1.20

-9.60

-12.00

0 dB = 2.80 W/kg = 4.47 dBW/kg

Certificate No: D750V3-1097 Sep17 Page 5 of 8



Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 750 MHz; Type: D750V3; Serial: D750V3 - SN:1097

Communication System: UID 0 - CW; Frequency: 750 MHz

Medium parameters used: f = 750 MHz; ¢ = 0.96 S/m; & = 55.5; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-201 D

DASY52 Configuration:

Probe: EX3DV4 - SN7349; ConvF(10.35, 10.35, 10.35); Calibrated: 31.05.2017;
Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 28.03.2017

Phantom: Flat Phantom 4.9 (Back); Type: QD 00R P49 AA; Serial: 1005

DASY52 52.10.0(1446); SEMCAD X 14.6.10(7417)

o

Date: 08.09.2017

Dipole Calibration for Body Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=Smm, dz=5mm
Reference Value = 56.96 V/m; Power Drift = -0.00 dB
Peak SAR (extrapolated) = 3.16 Wikg

SAR(1 g) = 2.14 W/kg; SAR(10 g) = 1.42 W/kg
Maximum value of SAR (measured) = 2.81 W/kg

dB

B -1.00

-2.00

-b6.00

-8.00

-10.00

0 dB=2.81 W/kg=4.49 dBW/kg

Certificate No: D750V3-1097 Sepi? Page 7 of 8



Impedance Measurement Plot for Body TSL
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Certification of Calibration

Object

Calibration procedure(s)

Extended Calibration date:

Description:

D750V3 — SN: 1097
Procedure for Calibration Extension for SAR Dipoles.
September 08, 2018

SAR Validation Dipole at 750 MHz.

Calibration Equipment used:

Manufacturer Model Description Cal Date | Cal Interval | Cal Due | Serial Number
Agilent 8753ES S-Parameter Network Analyzer 9/14/2017 Annual 9/14/2018 US39170118
Agilent N5182A MXG Vector Signal Generator 3/19/2018 Annual 3/19/2019 | US46240505
Amplifier Research 1551G6 Amplifier CBT N/A CBT 343972
Anritsu ML2496A Power Meter 10/9/2017 Annual 10/9/2018 1138001
Anritsu MA2411B Pulse Power Sensor 11/15/2017|  Annual 11/15/2018 1339007
Anritsu MA2411B Pulse Power Sensor 11/22/2017 Annual 11/22/2018 1339008
Control Company 4040 Temperature / Humidity Monitor 2/28/2018 Biennial 2/28/2020 150761911
Control Company 4352 Ultra Long Stem Thermometer 2/14/2017 Biennial 2/14/2019 170112507
Keysight 772D Dual Directional Coupler CBT N/A CBT MY52180215
Keysight Technologies 85033E Standard Mechanical Calibration Kit (DC to 9GHz, 3.5mm) 6/4/2018 Annual 6/4/2019 MY53401181
Mini-Circuits BW-N20W5+ DC to 18 GHz Precision Fixed 20 dB Attenuator CBT N/A CBT N/A
Mini-Circuits NLP-2950+ Low Pass Filter DC to 2700 MHz CBT N/A CBT N/A
Narda 4772-3 Attenuator (3dB) CBT N/A CBT 9406
Pasternack PE2209-10 Bidirectional Coupler CBT N/A CBT N/A
Pasternack PE5011-1 Torque Wrench 7/19/2017 Biennial 7/19/2019 N/A
SPEAG DAK-3.5 Dielectric Assessment Kit 5/15/2018 Annual 5/15/2019 1070
SPEAG ES3DV3 SAR Probe 9/18/2017 Annual 9/18/2018 3287
SPEAG DAE4 Data Acquisition Electronics 1/26/2018 Annual 1/26/2019 1533
SPEAG EX3DV4 SAR Probe 7/20/2018 Annual 7/20/2019 7416
SPEAG DAE4 Dasy Data Acquisition Electronics 1/18/2018 Annual 1/18/2019 793
. _ o _
Measurement Uncertainty = £23% (k=2)
Name Function Signature
Calibrated By: Sangmin Cha Team Lead Engineer %,_;77/%(
i T y . .
Approved By: Kaitlin O’Keefe Senior Technical ML_
Manager
Object: Date Issued:
Page 1 of 4
D750V3 — SN: 1097 09/08/2018




DIPOLE CALIBRATION EXTENSION

Per KDB 865664 D01, calibration intervals of up to three years may be considered for reference dipoles
when it is demonstrated that the SAR target, impedance and return loss of a dipole have remained
stable according to the following requirements:

1. The measured SAR does not deviate more than 10% from the target on the calibration
certificate.
2. The return-loss does not deviate more than 20% from the previous measurement and meets the
required 20dB minimum return-loss requirement.
3. The measurement of real or imaginary parts of impedance does not deviate more than 5Q from
the previous measurement.
The following dipole was checked to pass the above 3 requirements to have 2-year calibration period

from the calibration date:

9/8/2017 9/8/2018 1.034 1.644 17 3.41% 1.078 112 3.90% 54.4 54.1 03 0.6 0.6 0 -215 255 7.30% PASS

9/8/2017

Object: Date Issued:
D750V3 — SN: 1097 09/08/2018

Page 2 of 4




Impedance & Return-Loss Measurement Plot for Head TSL
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Impedance & Return-Loss Measurement Plot for Body TSL
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ACCREDITED

TESTING CERT#2041.02

Object

Calibration procedure(s)

Extended Calibration date:

Description:

Certification of Calibration

D750V3 — SN: 1097

September 8, 2019

SAR Validation Dipole at 750 MHz.

Calibration Equipment used:

Procedure for Calibration Extension for SAR Dipoles.

Manufacturer Model Description Cal Date | Cal Interval | Cal Due | Serial Number
Agilent 8753ES S-Parameter Network Analyzer 10/2/2018 Annual 10/2/2019 US39170118
Agilent E4438C ESG Vector Signal Generator 6/27/2019 Annual 6/27/2020 | MY45093852
Amplifier Research 1551G6 Amplifier CBT N/A CBT 343972
Anritsu ML2495A Power Meter 10/21/2018 Annual 10/21/2019 941001
Anritsu MA2411B Pulse Power Sensor 10/30/2018 Annual 10/30/2019 1207470
Anritsu MA2411B Pulse Power Sensor 11/20/2018|  Annual 11/20/2019 1339007
Control Company 4040 Temperature / Humidity Monitor 2/28/2018 Biennial 2/28/2020 150761911
Control Company 4352 Ultra Long Stem Thermometer 2/28/2018 Biennial 2/28/2020 170330160
Keysight Technologies 85033E Standard Mechanical Calibration Kit (DC to 9GHz, 3.5mm) 7/2/2019 Annual 7/2/2020 MY53401181
Keysight 772D Dual Directional Coupler CBT N/A CBT MY52180215
Mini-Circuits BW-N20W5+ DC to 18 GHz Precision Fixed 20 dB Attenuator CBT N/A CBT N/A
Mini-Circuits NLP-2950+ Low Pass Filter DC to 2700 MHz CBT N/A CBT N/A
Narda 4772-3 Attenuator (3dB) CBT N/A CBT 9406
Pasternack PE2208-6 Bidirectional Coupler CBT N/A CBT N/A
Pasternack NC-100 Torque Wrench 11/1/2017 Biennial 11/1/2019 N/A
SPEAG DAK-3.5 Dielectric Assessment Kit 5/7/2019 Annual 5/7/2020 1070
SPEAG EX3DV4 SAR Probe 1/24/2019 [  Annual 1/24/2020 7490
SPEAG DAE4 Data Acquisition Electronics 1/15/2019 Annual 1/15/2020 1532
Measurement Uncertainty = £23% (k=2)
Name Function Signature
T ) T p P
Calibrated By: Parker Jones Team Lead Engineer Fanker [Jores
K T ) . .
Approved By: Kaitlin O’Keefe Senior Technical MM'“
Manager
Object: Date Issued:
Page 1 of 4
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DIPOLE CALIBRATION EXTENSION

Per KDB 865664 D01, calibration intervals of up to three years may be considered for reference dipoles
when it is demonstrated that the SAR target, impedance and return loss of a dipole have remained
stable according to the following requirements:

1. The measured SAR does not deviate more than 10% from the target on the calibration
certificate.
2. The return-loss does not deviate more than 20% from the previous measurement and meets the
required 20dB minimum return-loss requirement.
3. The measurement of real or imaginary parts of impedance does not deviate more than 5Q from
the previous measurement.
The following dipole was checked to pass the above 3 requirements to have 3-year calibration period

from the calibration date:

9/8/2017 9/8/2019 1.034 1.644 1.56 -5.11% 1078 1.03 -4.45% 54.4 55.1 0.7 0.6 17 23 215 -26 5.50% PASS

9/8/2017 9/8/2019 1034 1712 165 -3.62% 1136 11 -317% 50 51 1 36 -13 23 -288 -31.9 -10.80% PASS

Object: Date Issued:
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Impedance & Return-Loss Measurement Plot for Head TSL
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Impedance & Return-Loss Measurement Plot for Body TSL
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Engineering AG e Servizlo svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland ’/ﬁ\? S swiss Calibration Service
gy
Accredited by the Swiss Acereditation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service Is one of the signatories to the EA - \
Multilateral Agreemant for the recognition of callbration certiflcates

Object

Galibration procedura(s)

Galibration date:

This calibration certificate documents the traceabllty to nailonal standards, which realize the physical units of measurements (sh.
The measurements and the uncertalnties with confidence probabliity are glven on the following pages and are part of the oertificate. }4:'_’4 ‘_/
All calibrations have been conducted in the closed laboratory facility: environment temperature (22 2+ 3)°C and humidity < 70%. (,’ [ \ / M LO

Calibration Equipment used (M&TE critical for calibration)

Primary Standards 1D # Cal Date (Certiflcate No.) Scheduled Calibration

Power meter NRP SN: 104778 04-Apr-18 (No. 217-02672/02673) Apr-19

Power sensor NRP-Z91 SN: 103244 04-Apr-18 (No. 217-02672) Apr-19

Power sensor NRP-Z91 SN: 103245 04-Apr-18 (No. 217-02673) Apr-19

Reference 20 dB Attenuator SN: 5058 (20k) 04-Apr-18 (No, 217-02682) Apr-19

Type-N mismatch combination SN: 5047.2/ 06327 04-Apr-18 (No, 217-02683) Apr-19

Reference Prohs EX3DV4 SN: 7349 30-Dec-17 (No. EX3-7349_Dec17) Dec-18

DAE4 SN: 601 28-0ct-17 (No. DAE4-601_Oct17) Oct-18

Secondary Standards D # Check Date (In house) Seheduled Cheok

Power meter EPM-442A SN: GB37480704 07-Oct-15 (in house check Oct-16) In house check: Oct-18

Powaer sensor HP 8481A SN: US37292783 07-0ct-15 (in house check Oct-16) In house check: Oct-18

Power sensor HP 8481A SN: MY41092317 07-0Oct-156 (In house check Oct-16) In house check: Oct-18

RF generator R&S SMT-08 8N: 100972 15-Jun-15 {in house check Oct-16) In house check: Dct-18

Network Analyzer HP 8763E SN: USa7390585 18-Oct-01 (In house chack Oct-17) In house check: Oct-18
f:lame Functlon “S.Ignatqreg’

Callbrated by: V 3

Approved by:

Issued: May 22, 2018

This calibration certlficate shall not be reprodused exaept in full without written approval of the laboratary,

Certificate No: D835V2-4d180_May18 Page10f8




Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

S Schweizerischer Kalibrierdienst
Service suisse d'dtalonnage

C Servizio svizzero di taratura

S swiss Calibration Service

Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service Is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z
N/A not applicable or not measured

Calibration is Performed According to the Foliowing Standards:

a) |EEE Std 1528-2013, “IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, June 2013

b) IEC 62209-1, “Measurement procedure for the assessment of Specific Absorption Rate
(SAR) from hand-held and body-mounted devices used next to the ear (frequency range of
300 MHz to 6 GHz)”, July 2016

c) |EC 62209-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless
communication devices used in close proximity to the human body (frequency range of 30
MHz to 6 GHz)", March 2010

d) KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and interpretation of Parameters:

o Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.

e Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
paraliel to the body axis.

e Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

e Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
No uncertainty required.

o SAR measured: SAR measured at the stated antenna input power.

s SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
connector.

« SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result.

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.

Certificate No: D835V2-4d180_May18 Page 2 of 8




Measurement Conditions
DASY system configuration, as far as not ¢

iven on page 1.

DASY Version DASY5 V52.10.1

Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom

Distance Dipole Center - TSL 15 mm with Spacer

Zoom Scan Resolution dx, dy, dz = 5mm

Frequency 835 MHz + 1 MHz
Head TSL parameters

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 22.0°C 41.5 0.90 mho/m

Measured Head TSL parameters (22.0+0.2)°C 40.8 +6 % 0.92 mho/m + 6 %

Head TSL temperature change during test <0.5°C wun -
SAR result with Head TSL

SAR averaged over 1 cm?® (1 g) of Head TSL Condition

SAR measured 250 mW input power 2.45 W/kg

SAR for nominal Head TSL parametears

normalized to 1W

9.60 W/kg = 17.0 % (k=2)

SAR averaged over 10 cm? (10 g) of Head TSL condition

SAR measured

250 mW input power

1.58 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

6.22 W/kg + 16.5 % (k=2)

Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 55.2 0.97 mho/m
Measured Body TSL parameters (22.0x£0.2) °C 546 +6% 0.99 mho/m £ 6 %
Body TSL temperature change during test <0.5°C nn -
SAR resuilt with Body TSL
SAR averaged over 1 cm® {1 g) of Bady TSL Condition
SAR measured 250 mW input power 2.44 W/kg

SAR for nominal Body TSL parameters

normalized to 1W

9,59 W/kg + 17.0 % (k=2)

SAR averaged over 10 cm?® (10 g) of Body TSL condition

SAR measured

250 mW input power

1.60 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

6.31 W/kg = 16.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 507Q-51iQ

Return Loss -25.9dB

Antenna Parameters with Body TSL

Impedance, transformed to feed paint 4720-82iQ

Return Loss -21.1dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.396 ns

After long term use with 100W radiated power, only a slight warming cf the dipole near the feedpoint can be measured.

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the
second arm of the dipole, The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order to improve matching when loaded according to the position as explained in the
"Measurement Conditions” paragraph. The SAR data are not affected by this change. The overall dipole length is stil
according to the Standard.

No excessive force must be applied to the dipole arms, because they might bend or the soldered connections near the
feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG

Manufactured on September 24, 2014
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DASY5 Validation Report for Head TSL

Date: 17.05.2018
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN:4d180

Communication System: UID 0 - CW; Frequency: 835 MHz

Medium parameters used: f = 835 MHz; 6 = 0.92 S/m; & = 40.8; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/TEC/ANSI C63.19-2011)

DASYS52 Configuration:
» Probe: EX3DV4 - SN7349; ConvF(9.9, 9.9, 9.9) @ 835 MHz; Calibrated: 30.12.2017
+ Sensor-Surface: 1.4mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 26.10.2017
¢ Phantom: Flat Phantom 4.9 (front); Type: QD 00L P49 AA: Serial: 1001
» DASYS52 52.10.1(1476); SEMCAD X 14.6.11(7439)

Dipole Calibration for Head Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 65.39 V/m; Power Drift = -0.06 dB

Peak SAR (extrapolated) = 3.78 W/kg

SAR(1 g) = 2.45 W/kg; SAR(10 g) = 1.58 W/kg

Maximum value of SAR (measured) = 3.32 Wrkg

-4.40
-6.60

R -a.30

-11.00

0 dB =3.32 W/kg = 5.21 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 18.05.2018
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN:4d180

Communication System: UID 0 - CW; Frequency: 835 MHz

Medium parameters used: f = 835 MHz; 6 = 0.99 S/m; & = 54.6; p = 1000 kg/m?
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2011)

DASYS52 Configuration:

o Probe: EX3DV4 - SN7349; ConvF(10.05, 10.05, 10.05) @ 835 MHz; Calibrated: 30.12.2017

Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 26.10.2017

Phantom: Flat Phantom 4.9 (Back); Type: QD 00R P49 AA; Serial: 1005

DASYS52 52.10.1(1476); SEMCAD X 14.6.11(7439)

Dipole Calibration for Body Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 60.80 V/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 3.62 W/kg

SAR(1 g) = 2.44 W/kg; SAR(10 g) = 1.6 W/kg

Maximum value of SAR (measured) = 3.23 W/kg

0 dB =3.23 W/kg =5.09 dBW/kg
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Impedance Measurement Plot for Body TSL
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Certification of Calibration
Object D835V2 — SN: 4d180

Calibration procedure(s)

Extended Calibration date:

Description:

May 16, 2019

SAR Validation Dipole at 835 MHz.

Calibration Equipment used:

Procedure for Calibration Extension for SAR Dipoles.

Manufacturer Model Description Cal Date | Cal Interval | Cal Due | Serial Number
Agilent 8753ES S-Parameter Network Analyzer 10/2/2018 Annual 10/2/2019 US39170118
Agilent N5182A MXG Vector Signal Generator 6/15/2018 Annual 6/15/2019 | MY47420837
Amplifier Research 1551G6 Amplifier CBT N/A CBT 343972
Anritsu ML2495A Power Meter 10/21/2018 Annual 10/21/2019 941001
Anritsu MA2411B Pulse Power Sensor 10/30/2018 Annual 10/30/2019 1207470
Anritsu MA2411B Pulse Power Sensor 11/20/2018 Annual 11/20/2019 1339007
Control Company 4040 Temperature / Humidity Monitor 2/28/2018 Biennial 2/28/2020 150761911
Control Company 4352 Ultra Long Stem Thermometer 2/28/2018 Biennial 2/28/2020 170330160
Keysight 772D Dual Directional Coupler CBT N/A CBT MY52180215
Keysight Technologies 85033E Standard Mechanical Calibration Kit (DC to 9GHz, 3.5mm) 6/4/2018 Annual 6/4/2019 MY53401181
Mini-Circuits BW-N20WS5+ DC to 18 GHz Precision Fixed 20 dB Attenuator CBT N/A CBT N/A
Mini-Circuits NLP-2950+ Low Pass Filter DC to 2700 MHz CBT N/A CBT N/A
Narda 4772-3 Attenuator (3dB) CBT N/A CBT 9406
Pasternack PE2208-6 Bidirectional Coupler CBT N/A CBT N/A
Pasternack PE5011-1 Torque Wrench 7/19/2017 Biennial 7/19/2019 N/A
SPEAG DAKS-3.5 Portable DAK 9/11/2018 Annual 9/11/2019 1045
SPEAG EX3DV4 SAR Probe 7/20/2018 Annual 7/20/2019 7416
SPEAG DAE4 Dasy Data Acquisition Electronics 7/10/2018 Annual 7/10/2019 1402
Measurement Uncertainty = £23% (k=2)
Name Function Signature
H . - - 71
Calibrated By: Parker Jones Team Lead Engineer Fonker [Jores
K T ) . .
Approved By: Kaitlin O’Keefe Senior Technical Ml{
Manager
Object: Date Issued:
Page 1 of 4
D835V2 — SN: 4d180 05/16/2019




DIPOLE CALIBRATION EXTENSION

Per KDB 865664 D01, calibration intervals of up to three years may be considered for reference dipoles
when it is demonstrated that the SAR target, impedance and return loss of a dipole have remained
stable according to the following requirements:

1. The measured SAR does not deviate more than 10% from the target on the calibration
certificate.
2. The return-loss does not deviate more than 20% from the previous measurement and meets the
required 20dB minimum return-loss requirement.
3. The measurement of real or imaginary parts of impedance does not deviate more than 5Q from
the previous measurement.
The following dipole was checked to pass the above 3 requirements to have 2-year calibration period
from the calibration date:

5/18/2018 | 5/16/2019

1.39 1.918 2.05 6.88% 1.262 134 6.18% 47.2 47.3 0.1 8.2 6.3 1.9 211 231 -9.20% PASS
Object: Date Issued:
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Impedance & Return-Loss Measurement Plot for Head TSL
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Impedance & Return-Loss Measurement Plot for Body TSL
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Object

Calibration procedure(s)

Extended Calibration date:

Description:

Certification of Calibration

D835V2 — SN: 4d180

May 18, 2020

SAR Validation Dipole at 835 MHz.

Calibration Equipment used:

Procedure for Calibration Extension for SAR Dipoles.

Manufacturer Model Description Cal Date |Cal Interval | Cal Due |Serial Number
Agilent 8753ES S-Parameter Network Analyzer 1/16/2020| Annual 1/16/2021| US39170118
Agilent N5182A MXG Vector Signal Generator 8/19/2019| Annual 8/19/2020| MY47420837
Amplifier Research 1551G6 Amplifier CBT N/A CBT 343972
Anritsu MA2411B Pulse Power Sensor 1/21/2020| Annual 1/21/2021 1207470
Anritsu MA2411B Pulse Power Sensor 1/21/2020| Annual 1/21/2021 1339007
Anritsu ML2495A Power Meter 1/15/2020| Annual 1/15/2021 1328004
Control Company 62344-734 Therm./ Clock/ Humidity Monitor 3/18/2019| Biennial |3/18/2021| 192038436
Control Company 4352 Ultra Long Stem Thermometer 8/2/2018 | Biennial 8/2/2020 181292000
Keysight Technologies 85033E Standard Mechanical Calibration Kit (DC to 9GHz, 3.5mm) 7/2/2019 Annual 7/2/2020 | MY53401181
MiniCircuits VLF-6000+ Low Pass Filter CBT N/A CBT N/A
Mini-Circuits BW-N20W5+ DC to 18 GHz Precision Fixed 20 dB Attenuator CBT N/A CBT N/A
Narda 4772-3 Attenuator (3dB) CBT N/A CBT 9406
Pasternack PE2208-6 Bidirectional Coupler CBT N/A CBT N/A
Pasternack NC-100 Torque Wrench 5/23/2018| Biennial |5/23/2020 N/A
SPEAG DAE4 Dasy Data Acquisition Electronics 8/12/2019( Annual 8/12/2020 1408
SPEAG DAE4 Dasy Data Acquisition Electronics 3/19/2020| Annual 3/19/2021 604
SPEAG DAK-3.5 Dielectric Assessment Kit 5/12/2020| Annual 5/12/2021 1070
SPEAG EX3DV4 SAR Probe 8/29/2019 Annual 8/29/2020 3949
SPEAG EX3DV4 SAR Probe 3/20/2020| Annual 3/20/2021 7421
Measurement Uncertainty = £23% (k=2)
Name Function Signature
Calibrated By: Parker Jones Team Lead Engineer Prkor [Jores
Approved By: Kaitlin O’Keefe Managing Director Nl[,_
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DIPOLE CALIBRATION EXTENSION

Per KDB 865664 D01, calibration intervals of up to three years may be considered for reference dipoles
when it is demonstrated that the SAR target, impedance and return loss of a dipole have remained
stable according to the following requirements:

1. The measured SAR does not deviate more than 10% from the target on the calibration
certificate.
2. The return-loss does not deviate more than 20% from the previous measurement and meets the
required 20dB minimum return-loss requirement.
3. The measurement of real or imaginary parts of impedance does not deviate more than 5Q from
the previous measurement.
The following dipole was checked to pass the above 3 requirements to have 3-year calibration period

from the calibration date:

5/18/2018 | 5/18/2020 139 192 2 417% 1244 132 6.11% 50.7 51.2 05 51 -1 41 -25.9 -28 -8.10% PASS

5/18/2018 | 5/18/2020

Object: Date Issued:
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Impedance & Return-Loss Measurement Plot for Head TSL
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Impedance & Return-Loss Measurement Plot for Body TSL
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g SRS ‘?,,‘ S Schwelzerischer Kailbrierdlenst
Schmid & Partner % c Service suisse d'étalonnage
Engineering AG B SN Servizla svizzero dl taratura
Zeughausstrasse 43, 8004 Zurich, Switrerland % m\ b S swiss Calibration Service
1t
Accreditad by the Swiss Accreditation Service (SAS) Accredltation No.: SCS (108

The Swiss Accreditation Service Is one of the signatories to the EA
Muitiateral Agreement for the recegnition of calibratian cantificates

i Gertificds No: Dasovz-mm - Sept7-

Objact

Calibration procedure(s}

.| Calibration date:

1

This calibration cerlificate documents the traceabllity to national siandards, which realize the physical urits of measurements {SI). ﬁN
The measurements and the uncertaintias with confidence probability are given on the following pages and are part of the certificate. ) lw t

All calibrations have heen conducted i the closed taboratory facllity: anviranment lemperature {22 + 3)°C and humidily < 70%.

Calibratlon Equipment used (M&TE oritical for calibration)

Primary Standards ID# Cal Date {Certificate No,) Scheduléd Calibration

Power meter NRP SN: 104778 04-Apr-17 (No, 217-02521/02522) Apr-138

Power sensor NRP-Z91 SN: 103244 04-Ape-17 {No. 217-02521)} Apr-18

Power sensor NRE-Z91 SN: 103245 04-Apr-17 {No. 217-02622) Apr-18

Refarence 20 dB Altenuator SN: 5058 {20k} 07-Apr-17 {No. 217-02528) Apr-18

Type-N mismatch comblnetion SN: 5047.2 J 06327 0T-Apr-17 (No. 217-02528) ) Apr-18

Referenca Probe EX3DV4 SN: 7349 31-May-17 {No. EX3-7342 May17) May-18

DAE4 SN: 801 28-Mar-17 (No. DAE4-601_Mer17) Mar-18

Secondary Standards D# Check Date {in house) Scheduled Check

Power meter EPM-4424 SN: GB37480704 07-0¢ct-15 {In house check Ocl-16) In house shack: Oct-18

Power sensor HP 84814 SN: US37252783 07-Oct-15 (in house check Oct-16) In house check: Oct-18

Power sensar HP 84814 Sh: MY 41082317 07-Oct-15 {in house check Oct-16) In house check: Oct-18

RF generator R&S SMT-06 SN: 100972 15-Jun-15 (in house check Cct-18} [n house check: Oct-18

Network Anaiyzer HP 8753E SN: US37390585 18-Oct-01 {in house check Oct-16) I house check: Oct~17
Name

Calibrated by: Claudlo Leubler»

Approved by:

Tachnical Managar K "-_

e~

Issued: September 8, 2017

' ...'.M',, ka

B T L L T L,

This calibration serfiflcate shafl not be reproduced except in full withaut writters approval of the laboratory.

Cerlificate No: DB50V2-1010_Sepi{7 Pege 1 of 8




Calibration Laboratory of

SO,
=

. So/ /,,’ S Schweizerischer Kalibrierdienst
Schmid & Partner i% C Service suisse d'étalonnage
Engineering AG NS Servizio svizzero di taratura
v -
Zeughausstrasse 43, 8004 Zurich, Switzerland s, //?:\\\\\\* S swiss Calibration Service
ke
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |IEEE Std 1528-2013, “IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, June 2013

b) 1EC 62209-1, "Measurement procedure for the assessment of Specific Absorption Rate

(SAR) from hand-held and body-mounted devices used next to the ear (frequency range of
300 MHz to 8 GHz)", July 2016

c) IEC 62209-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless

communication devices used in close proximity to the human body (frequency range of 30
MHz to 6 GHz)", March 2010

d} KDB 865664, "SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Documentation:
e} DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

* Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.

» Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parailel to the body axis.

e Feed Point Impedance and Refurn Loss: These parameters are measured with the dipole
positioned under the liquid filed phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

e Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
No uncertainty required.

* SAR measured: SAR measured at the stated antenna input power.

e SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
connector.

» SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result.

The reported uncertainty of measurement is stated as the standard uncertainty of measurement

multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.

Certificate No: D850V2-1010 Sep17 Page 2 of 8




Measurement Conditions

DASY system configuration, as far as not given on page 1.

DASY Version DASYS Vv52.10.0

Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom

Distance Dipole Center - TSL 15 mm with Spacer

Zoom Scan Resolution dx, dy, dz =5 mm

Frequency 850 MHz + 1 MHz
Head TSL parameters

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 22.0°C 41.5 0.92 mho/m

Measured Head TSL parameters (22.0x0.2)°C 409+6 % 0.94 mho/m £ 6 %

Head TSL temperature change during test <0.5°C - —--
SAR result with Head TSL

SAR averaged over 1 cm® (1 g) of Head TSL Condition

SAR measured 250 m\W input power 253 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

9.93 Wikg % 17.0 % (k=2)

SAR averaged over 10 cm® {10 g) of Head TSL

condition

SAR measured

250 mW input power

1.63 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

6.42 Wikg * 16.5 % (k=2)

Body TSL parameters

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 552 0.99 mho/m
Measured Body TSL parameters (22.0+0.2)°C 56316 % 0.99 mho/m+6 %
Body TSL temperature change during test <0.5°C - -
SAR result with Body TSL
SAR averaged over 1 cm® (1 g} of Body TSL Condition
SAR measured 250 mW input power 2.55 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

10.2 Wikg £ 17.0 % (k=2)

SAR averaged over 10 cm® (10 g) of Body TSL

condition

SAR measured

250 mW input power

1.67 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

6.68 Wikg % 16.5 % (k=2)

Certificate No: D850V2-1010_Sep17
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Appendix (Additional assessments outside the scope of SCS 0108).

Antenna Parameters with Head TSL

Impedance, transformed to feed point 50.20-31j0

Return Loss -30.2dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 48.6 0 -58j0

Return Loss -23.2dB

General Antenna Parameters and Design

Electrical Delay {one direction) 1432 ns

After long term use with 100W radiated power, only a slight warming of the dipole near the feedpoint can be measured.

: The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the
- second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order to improve matching when loaded according to the position as explained in the
"Measurement Conditions" paragraph. The SAR data are not affected by this change. The overall dipole length is still
according to the Standard.
No excessive force must be applied to the dipole arms, because they might bend or the soldered connections near the
feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG

Manufaciured on September 04, 2012
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DASY5 Validation Report for Head TSL

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 850 MHz; Type: D850V2; Serial: D850V2 - SN:1010

Communication System: UID 0 - CW; Frequency: 850 MHz

Medium parameters used: f = 850 MHz; 6 = 0.94 S/m; &, = 40.9; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2011)

DASYS52 Configuration:

Probe: EX3DV4 - SN7349; ConvF(9.93, 9.93, 9.93); Calibrated: 31.05.2017;
Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 28.03.2017

Phantom: Flat Phantom 4.9 (front); Type: QD 00L P49 AA: Serial: 1001

DASY52 52.10.0(1446); SEMCAD X 14.6.10(7417)

Date: 08.09.2017

Dipole Calibration for Head Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=Smm
Reference Value = 63.32 V/m; Power Drift = -0.01 dB
Peak SAR (extrapolated) = 3.85 W/kg

SAR(1 g) = 2.53 W/kg; SAR(10 g) = 1.63 W/kg
Maximum value of SAR (measured) = 3.41 W/kg

B 1.50

-7.20

-9.60

-12.00

0dB=3.41 W/kg=15.33 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASY5 Validation Report for Body TSL

Date: 08.09.2017
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 850 MHz; Type: D850V2; Serial: D850V2 - SN:1010

Communication System: UID 0 - CW; Frequency: 850 MHz

Medium parameters used: £ = 850 MHz; ¢ = 0.99 S/m; & = 55.3; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-201 1)

DASY52 Configuration:
» Probe: EX3DV4 - SN7349; ConvF(10.11, 10.11, 10.1 1); Calibrated: 31.05.2017;
» Sensor-Surface: 1.4mm (Mechanical Surface Detection)
» Electronics: DAL4 Sn601; Calibrated: 28.03.2017
» Phantom: Flat Phantom 4.9 (Back); Type: QD 00R P49 AA; Senial: 1005
» DASYS5252.10.0(1446); SEMCAD X 14.6.10(7417)

Dipole Calibration for Body Tissue/Pin=250 mW, d=15mm/Z.oom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 61.09 V/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 3.79 W/kg

SAR(1 g) = 2.55 W/kg; SAR(10 g) = 1.67 W/kg

Maximum value of SAR (measured) = 3.36 W/kg

-2.40
-4.80
-f.20

-9.60

-12.00

0dB =3.36 W/kg=7526 dBW/kg
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Impedance Measurement Plot for Body TSL

8 Sep 2017 13:23:43
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TESTING CERT#2041.02

Certification of Calibration

Object
Calibration procedure(s)
Extended Calibration date:

Description:

Calibration Equipment used:

D850V2 — SN: 1010

Procedure for Calibration Extension for SAR Dipoles.

September 08, 2018

SAR Validation Dipole at 850 MHz.

Manufacturer Model Description Cal Date | Cal Interval | Cal Due | Serial Number
Agilent 8753ES S-Parameter Network Analyzer 9/14/2017 Annual 9/14/2018 US39170118
Agilent N5182A MXG Vector Signal Generator 3/19/2018 Annual 3/19/2019 | US46240505
Amplifier Research 1551G6 Amplifier CBT N/A CBT 343972
Anritsu ML2496A Power Meter 10/9/2017 Annual 10/9/2018 1138001
Anritsu MA2411B Pulse Power Sensor 11/15/2017 Annual 11/15/2018 1339007
Anritsu MA2411B Pulse Power Sensor 11/22/2017 Annual 11/22/2018 1339008
Control Company 4040 Temperature / Humidity Monitor 2/28/2018 Biennial 2/28/2020 150761911
Control Company 4352 Ultra Long Stem Thermometer 2/14/2017 Biennial 2/14/2019 170112507
Keysight 772D Dual Directional Coupler CBT N/A CBT MY52180215
Keysight Technologies 85033E Standard Mechanical Calibration Kit (DC to 9GHz, 3.5mm) 6/4/2018 Annual 6/4/2019 MY53401181
Mini-Circuits BW-N20W5+ DC to 18 GHz Precision Fixed 20 dB Attenuator CBT N/A CBT N/A
Mini-Circuits NLP-2950+ Low Pass Filter DC to 2700 MHz CBT N/A CBT N/A
Narda 4772-3 Attenuator (3dB) CBT N/A CBT 9406
Pasternack PE2209-10 Bidirectional Coupler CBT N/A CBT N/A
Pasternack PE5011-1 Torque Wrench 7/19/2017 Biennial 7/19/2019 N/A
SPEAG DAK-3.5 Dielectric Assessment Kit 5/15/2018 Annual 5/15/2019 1070
SPEAG ES3DV3 SAR Probe 9/18/2017 Annual 9/18/2018 3287
SPEAG DAE4 Data Acquisition Electronics 1/26/2018 Annual 1/26/2019 1533
SPEAG EX3DV4 SAR Probe 1/26/2018 Annual 1/26/2019 7490
SPEAG DAE4 Data Acquisition Electronics 1/26/2018 Annual 1/26/2019 1532
. _ ) _
Measurement Uncertainty = +23% (k=2)
Name Function Signature
Calibrated By: Sangmin Cha Team Lead Engineer Wé
i T y . .
Approved By: Kaitlin O’Keefe Senior Technical NL_
Manager
Object: Date Issued:
Page 1 of 4
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DIPOLE CALIBRATION EXTENSION

Per KDB 865664 D01, calibration intervals of up to three years may be considered for reference dipoles
when it is demonstrated that the SAR target, impedance and return loss of a dipole have remained
stable according to the following requirements:

1. The measured SAR does not deviate more than 10% from the target on the calibration
certificate.

2. The return-loss does not deviate more than 20% from the previous measurement and meets the
required 20dB minimum return-loss requirement.

3. The measurement of real or imaginary parts of impedance does not deviate more than 5Q from

the previous measurement.
The following dipole was checked to pass the above 3 requirements to have 2-year calibration period
from the calibration date:

9/8/2017 9/8/2018 1.432 1.986 2.01 1.21% 1.284 131 2.02% 50.2 48.9 13 31 2.3 0.8 -30.2 -30.1 0.30% PASS

9/8/2017 9/8/2017 1432 2.04 2.01 -L.47% 1.336 132 -1.20% 6.6 46.7 0.1 5.8 34 24 -23.2 -25.8 -11.20% PASS

Object: Date Issued:
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Impedance & Return-Loss Measurement Plot for Head TSL
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Impedance & Return-Loss Measurement Plot for Body TSL
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Certification of Calibration
Object D850V2 — SN: 1010

Calibration procedure(s)

Extended Calibration date:

Description:

September 8, 2019

SAR Validation Dipole at 850 MHz.

Calibration Equipment used:

Procedure for Calibration Extension for SAR Dipoles.

Manufacturer Model Description Cal Date | Cal Interval | Cal Due | Serial Number
Agilent 8753ES S-Parameter Network Analyzer 10/2/2018 Annual 10/2/2019 US39170118
Agilent E4438C ESG Vector Signal Generator 6/27/2019 Annual 6/27/2020 | MY45093852
Amplifier Research 1551G6 Amplifier CBT N/A CBT 343972
Anritsu ML2495A Power Meter 10/21/2018 Annual 10/21/2019 941001
Anritsu MA2411B Pulse Power Sensor 10/30/2018 Annual 10/30/2019 1207470
Anritsu MA2411B Pulse Power Sensor 11/20/2018 Annual 11/20/2019 1339007
Control Company 4040 Temperature / Humidity Monitor 2/28/2018 Biennial 2/28/2020 150761911
Control Company 4352 Ultra Long Stem Thermometer 2/28/2018 Biennial 2/28/2020 170330160
Keysight Technologies 85033E Standard Mechanical Calibration Kit (DC to 9GHz, 3.5mm) 7/2/2019 Annual 7/2/2020 MY53401181
Keysight 772D Dual Directional Coupler CBT N/A CBT MY52180215
Mini-Circuits BW-N20WS5+ DC to 18 GHz Precision Fixed 20 dB Attenuator CBT N/A CBT N/A
Mini-Circuits NLP-2950+ Low Pass Filter DC to 2700 MHz CBT N/A CBT N/A
Narda 4772-3 Attenuator (3dB) CBT N/A CBT 9406
Pasternack PE2208-6 Bidirectional Coupler CBT N/A CBT N/A
Pasternack NC-100 Torque Wrench 11/1/2017 Biennial 11/1/2019 N/A
SPEAG DAK-3.5 Dielectric Assessment Kit 5/7/2019 Annual 5/7/2020 1070
SPEAG EX3DV4 SAR Probe 1/24/2019 Annual 1/24/2020 7490
SPEAG DAE4 Data Acquisition Electronics 1/15/2019 Annual 1/15/2020 1532
Measurement Uncertainty = £23% (k=2)
Name Function Signature
H . - . l"
Calibrated By: Parker Jones Team Lead Engineer R A
K - ) . .
Approved By: Kaitlin O’Keefe Senior Technical MM"
Manager
Object: Date Issued:
Page 1 of 4
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DIPOLE CALIBRATION EXTENSION

Per KDB 865664 D01, calibration intervals of up to three years may be considered for reference dipoles
when it is demonstrated that the SAR target, impedance and return loss of a dipole have remained
stable according to the following requirements:

1. The measured SAR does not deviate more than 10% from the target on the calibration
certificate.
2. The return-loss does not deviate more than 20% from the previous measurement and meets the
required 20dB minimum return-loss requirement.
3. The measurement of real or imaginary parts of impedance does not deviate more than 5Q from
the previous measurement.
The following dipole was checked to pass the above 3 requirements to have 3-year calibration period
from the calibration date:

9/8/2017 9/8/2019 1432 1.986 2.03 2.22% 1284 133 3.58% 50.2 49.7 0.5 31 -15 16 -302 -33.6 -11.30% PASS

9/8/2019 1432 2.04 2.05 0.49% 1336 136 1.80% 46.6 47.2 0.6 5.8 -3.4 24 -232 -27.1 -16.80% PASS
Object: Date Issued:
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Impedance & Return-Loss Measurement Plot for Head TSL

EHI] =11 1 U F& 12 49.693 0 -15254 0 12273 pF 250,808 08 MH=

Dzl
Smo

CEHTER S58.088 688 MHz SPAH 48B8.888 BEE MH=z

CHI] sS4 LOG 5 dB- REF -28 dB 1:-332.611 dB 256,008 AR@ MHz

Del
Smo [ T

=

CEFHTFR RSAARAR ARA MH= SPAR ARARARA ARA MH=

Object: Date Issued:

Page 3 of 4

D850V2 — SN: 1010 09/08/2019




Impedance & Return-Loss Measurement Plot for Body TSL
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Zeughausstrasse 43, B004 Zurich, Switzerland “%, llﬂ\\\v‘ Swisg Calibration Service
Hy i\

Accredited by the Swiss Accredilation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service s one of the slginatorles to the EA
Muliliateral Agreement for the recognition of calibration certificates

Object

Calibratlon procedure(s)

5/

S
V:(\l"’}

. 06 fotl2pelq
This callbration certificate dacurnents the traceabliity to national standards, which realize the physical units of measurements (Sl), ,//
The measurements and the uncertainties with confldence probabiitly are given on the follawing pages and are part of the certificate. N’1

Calibratlon date:

030
All calibrations have been conducted in the closed aboratory facliity: enviranment temperature (22 + 3)°C and humldity < 70%. 0 (9/ ” /l

Calibration Equipment used (M&TE critical for calibration)

Primary Standards 1D # Cal Date {Certitlcate No.) Scheduled Gallbration

Power meter NRP SN; 104778 04-Apr-18 (No. 217-02672/02673) Apr-19

Power sensor NRP-Z91 SN: 103244 04-Apr-18 (Na, 217-02672) Apr-19

Power sensor NRP-Z91 SN: 103245 04-Apr-18 (No. 217-02673) Apr-19

Reference 20 dB Atlenuator SN: 5068 (20k) 04-Apr-18 {No, 217-02682) Apr-19

Type-N mismatch combination SN: §047.2/06327 04-Apr-18 (No, 217-02683) Apr-19

Reference Probe EX3DV4 SN: 7949 30-Dec-17 (No. EX8-7849_Dec17) Dec-18

DAE4 SN: 601 26-0¢t-17 (No. DAE4-601_0ct17) Oct-18

Secondary Standards 1D # Check Date (in house) Scheduled Check

Power metor EPM-442A SN: GB37480704 07-Oct-15 (in housa check Oct~16) In house oheck: Oct-18

Power sensor HP 8481A SN: US37292783 07-0cl-15 (in house check Oct-16) In hause check: Oct-18

Power sensor HP 8481A SN: MY41092317 07-Oct-15 (In house check Oct-16) Jn house check: Oct-18

RF generator R&S SMT-06 SN: 100972 15-Jun-15 (in house check Oct-16) In house check: Oct-18

Network Analyzer HP 87563E SN: USa7390585 18-Oct-01 (In house check Oct-17) in house check: Oct-18
Name Function Slgnature

Calibrated by: ; it it

Approved by:

Issued: May 17, 2018

This calibratlon cestlficate shall not be repraduced except in full without wiitten approval of the laboratory,

Certificate No: D1750V2-1092_May18 Page 1 of 8




Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzeriand

S Schweizerischer Kalibrierdienst
Service suisse d'étalonnage

C Servizio svizzero di taratura

S Swiss Calibration Service

Accredited by the Swiss Accreditation Service (SAS} Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2013, “IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, June 2013

b) IEC 62209-1, “Measurement procedure for the assessment of Specific Absorption Rate
(SAR) from hand-held and body-mounted devices used next to the ear (frequency range of
300 MHz to 6 GHz)”, July 2016

¢) IEC 62209-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless
communication devices used in close proximity to the human body (frequency range of 30
MHz to 6 GHz)", March 2010

d) KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

e Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.

e Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

s Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

e Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
No uncertainty required.

¢ SAR measured: SAR measured at the stated antenna input power.

*» SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
connector.

« SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result.

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.

Certificate No: D1750V2-1092_May18 Page 2 of 8




Measurement Conditions

DASY system configuration, as far as not given on page 1.
DASY Version DASY5 V52.10.1
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5mm
Frequency 1750 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 40.1 1.37 mho/m
Measured Head TSL parameters (22.0x0.2)°C 39.0+6 % 1.34 mho/m+6 %
Head TSL temperature change during test <0.5°C ---- -
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 250 mW input power 8.95 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

36.1 Wikg = 17.0 % (k=2)

SAR averaged over 10 cm® (10 g) of Head TSL

condition

SAR measured

250 mW input power

4.73 W/Kkg

SAR for nominal Head TSL parameters

normalized to 1W

19.0 W/kg + 16.5 % (k=2)

Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 53.4 1.49 mho/m
Measured Body TSL parameters {22.0x+0.2) °C 53.2+6 % 1.46 mho/m +6 %
Body TSL temperature change during test <0.5°C e -
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 250 mW input power 8.99 W/kg

SAR for nominal Body TSL parameters

normalized to 1W

36.4 W/kg + 17.0 % (k=2)

SAR averaged over 10 cm® (10 g) of Body TSL

condition

SAR measured

250 mW input power

4.81 W/kg

SAR for nominal Body TSL parameters

normalized to 1W

19.4 W/kg + 16.5 % (k=2)

Certificate No: D1750V2-1092_May18
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 4920-1.0jQ

Return Loss -37.8dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 4480Q-06jQ

Return Loss -25.2dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.217 ns

After long term use with 100W radiated power, only a slight warming of the dipole near the feedpeint can be measured.

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order to improve matching when loaded according to the position as explained in the
"Measurement Conditions" paragraph. The SAR data are not affected by this change. The overali dipole length is still
according to the Standard.

No excessive force must be applied to the dipole arms, because they might bend or the soldered connections near the
feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG

Manufactured on November 07, 2012

Certiticate No: D1750V2-1092_May18 Page 4 of 8



DASY5 Validation Report for Head TSL

Date: 15.05.2018
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1750 MHz; Type: D1750V2; Serial: D1750V2 - SN:1092

Communication System; UID 0 - CW; Frequency: 1750 MHz

Medium parameters used: f = 1750 MHz; 6 = 1.34 S/m; g = 39; p = 1000 kg/m?
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-201 1)

DASYS52 Configuration:
* Probe: EX3DV4 - SN7349; ConvF(8.5, 8.5, 8.5) @ 1750 MHz; Calibrated: 30.12.2017
* Sensor-Surface: 1.4mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 26.10.2017
+ Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial: 1001
» DASY5252,10.1(1476); SEMCAD X 14.6.11(7439)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 106.8 V/m; Power Drift = -0.09 dB

Peak SAR (extrapolated) = 16.3 W/kg

SAR(1 g) = 8.95 W/kg; SAR(10 g) = 4.73 W/kg

Maximum value of SAR (measured) = 13.8 W/kg

0 dB = 13.8 W/kg = 11.40 dBW/kg

Certificate No: D1750V2-1092_May18 Page 5 of 8




Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 15.05.2018
' Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1750 MHz; Type: D1750V2; Serial: D1750V2 - SN:1092

Communication System: UID 0 - CW; Frequency: 1750 MHz

Medium parameters used: f = 1750 MHz; ¢ = 1.46 S/m: & = 53.2; p = 1000 kg/m®
Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-201 1)

DASYS52 Configuration:
» Probe: EX3DV4 - SN7349; ConvF(8.35, 8.35, 8.35) @ 1750 MHz; Calibrated: 30.12.2017
« Sensor-Surface: 1.4mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 26.10.2017
« Phantom: Flat Phantom 5.0 (back); Type: QD 000 P50 AA; Serial: 1002
+ DASY52 52.10.1(1476); SEMCAD X 14.6.11(7439)

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5Smm

Reference Value = 101.4 V/m; Power Drift = -0.06 dB

Peak SAR (extrapolated) = 15.8 W/kg

SAR(I g) = 8.99 W/kg; SAR(10 g) = 4.81 W/kg

Maximum value of SAR (measured) = 13.4 Wikg

0dB =13.4 W/kg = 11.27 dBW/kg

Certificate No: D1750V2-1092_May18 Page 7 0f 8




Impedance Measurement Plot for Body TSL
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TESTING CERT#2041.02

Object

Calibration procedure(s)

Extended Calibration date:

Description:

Certification of Calibration

D1750V2 — SN: 1092

May 15, 2019

SAR Validation Dipole at 1750 MHz.

Calibration Equipment used:

Procedure for Calibration Extension for SAR Dipoles.

Manufacturer Model Description Cal Date | Cal Interval | Cal Due | Serial Number
Agilent 8753ES S-Parameter Network Analyzer 10/2/2018 Annual 10/2/2019 US39170118
Agilent N5182A MXG Vector Signal Generator 6/15/2018 Annual 6/15/2019 | MY47420837
Amplifier Research 1551G6 Amplifier CBT N/A CBT 343972
Anritsu ML2495A Power Meter 10/21/2018 Annual 10/21/2019 941001
Anritsu MA2411B Pulse Power Sensor 10/30/2018 Annual 10/30/2019 1207470
Anritsu MA2411B Pulse Power Sensor 11/20/2018|  Annual 11/20/2019 1339007
Control Company 4040 Temperature / Humidity Monitor 2/28/2018 Biennial 2/28/2020 150761911
Control Company 4352 Ultra Long Stem Thermometer 2/28/2018 Biennial 2/28/2020 170330160
Keysight 772D Dual Directional Coupler CBT N/A CBT MY52180215
Keysight Technologies 85033E Standard Mechanical Calibration Kit (DC to 9GHz, 3.5mm) 6/4/2018 Annual 6/4/2019 MY53401181
Mini-Circuits BW-N20W5+ DC to 18 GHz Precision Fixed 20 dB Attenuator CBT N/A CBT N/A
Mini-Circuits NLP-2950+ Low Pass Filter DC to 2700 MHz CBT N/A CBT N/A
Narda 4772-3 Attenuator (3dB) CBT N/A CBT 9406
Pasternack PE2209-10 Bidirectional Coupler CBT N/A CBT N/A
Pasternack PE5011-1 Torque Wrench 7/19/2017 Biennial 7/19/2019 N/A
SPEAG DAKS-3.5 Portable DAK 9/11/2018 Annual 9/11/2019 1045
SPEAG EX3DV4 SAR Probe 7/20/2018 |  Annual 7/20/2019 7416
SPEAG DAE4 Dasy Data Acquisition Electronics 7/10/2018 Annual 7/10/2019 1402
Measurement Uncertainty = £23% (k=2)
Name Function Signature
. i . p -
Calibrated By: Parker Jones Team Lead Engineer Fankor [lowes
K T ) . .
Approved By: Kaitlin O’Keefe Senior Technical MM'“
Manager
Object: Date Issued:
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DIPOLE CALIBRATION EXTENSION

Per KDB 865664 D01, calibration intervals of up to three years may be considered for reference dipoles
when it is demonstrated that the SAR target, impedance and return loss of a dipole have remained
stable according to the following requirements:

1. The measured SAR does not deviate more than 10% from the target on the calibration
certificate.
2. The return-loss does not deviate more than 20% from the previous measurement and meets the
required 20dB minimum return-loss requirement.
3. The measurement of real or imaginary parts of impedance does not deviate more than 5Q from
the previous measurement.
The following dipole was checked to pass the above 3 requirements to have 2-year calibration period
from the calibration date:

5152018 | 5/15/2019 1217 3.61 3.59 -0.55% 19 1.89 -0.53% 492 48.4 0.8 -1 0.1 0.9 -37.8 -38.2 -1.00% PASS

5/15/2019 1.217 364 3.62 -0.55% 1.94 191 -1.55% 448 4.2 0.6 -0.6 11 17 -25.2 242 3.90% PASS
Object: Date Issued:
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Impedance & Return-Loss Measurement Plot for Head TSL
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Impedance & Return-Loss Measurement Plot for Body TSL
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18855 Adams Ct, Morgan Hill, CA 95037 USA
Tel. +1.410.290.6652 / Fax +1.410.290.6654
http://www.pctest.com
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ACCREDITED]

CLRT #2041.02

Certification of Calibration

Object D1750V2 — SN: 1092

Calibration procedure(s) Procedure for Calibration Extension for SAR Dipoles.
Extended Calibration date: May 15, 2020

Description: SAR Validation Dipole at 1750 MHz.

Calibration Equipment used:

Manufacturer Model Description Cal Date |Cal Interval | Cal Due |Serial Number
Agilent 8753ES S-Parameter Network Analyzer 1/16/2020| Annual 1/16/2021| US39170118
Agilent N5182A MXG Vector Signal Generator 8/19/2019| Annual 8/19/2020| MY47420837

Amplifier Research 1551G6 Amplifier CBT N/A CBT 343972
Anritsu MA2411B Pulse Power Sensor 1/21/2020| Annual 1/21/2021 1207470
Anritsu MA2411B Pulse Power Sensor 1/21/2020| Annual 1/21/2021 1339007
Anritsu ML2495A Power Meter 1/15/2020| Annual 1/15/2021 1328004

Control Company 62344-734 Therm./ Clock/ Humidity Monitor 3/18/2019| Biennial |3/18/2021| 192038436

Control Company 4352 Ultra Long Stem Thermometer 8/2/2018 | Biennial 8/2/2020 181292000

Keysight Technologies 85033E Standard Mechanical Calibration Kit (DC to 9GHz, 3.5mm) 7/2/2019 Annual 7/2/2020 | MY53401181
MiniCircuits VLF-6000+ Low Pass Filter CBT N/A CBT N/A
Mini-Circuits BW-N20W5+ DC to 18 GHz Precision Fixed 20 dB Attenuator CBT N/A CBT N/A
Narda 4772-3 Attenuator (3dB) CBT N/A CBT 9406
Pasternack PE2208-6 Bidirectional Coupler CBT N/A CBT N/A
Pasternack NC-100 Torque Wrench 5/23/2018| Biennial |5/23/2020 N/A
SPEAG DAE4 Dasy Data Acquisition Electronics 2/13/2020| Annual 2/13/2021 1403
SPEAG DAE4 Dasy Data Acquisition Electronics 3/19/2020| Annual 3/19/2021 604
SPEAG DAK-3.5 Dielectric Assessment Kit 5/12/2020| Annual 5/12/2021 1070
SPEAG EX3DV4 SAR Probe 2/19/2020| Annual 2/19/2021 7427
SPEAG EX3DV4 SAR Probe 3/20/2020( Annual 3/20/2021 7421

Measurement Uncertainty = £23% (k=2)

Name Function Signature
Calibrated By: Parker Jones Team Lead Engineer Prkor [Jores
Approved By: Kaitlin O’Keefe Managing Director Nl[,_
Object: Date Issued:
Page 1 of 4
D1750V2 — SN: 1092 5/15/2020




DIPOLE CALIBRATION EXTENSION

Per KDB 865664 D01, calibration intervals of up to three years may be considered for reference dipoles
when it is demonstrated that the SAR target, impedance and return loss of a dipole have remained
stable according to the following requirements:

1. The measured SAR does not deviate more than 10% from the target on the calibration
certificate.
2. The return-loss does not deviate more than 20% from the previous measurement and meets the
required 20dB minimum return-loss requirement.
3. The measurement of real or imaginary parts of impedance does not deviate more than 5Q from
the previous measurement.
The following dipole was checked to pass the above 3 requirements to have 3-year calibration period

from the calibration date:

5152018 | 5/15/2020 1217 3.61 3.7 2.49% 19 197 3.68% 492 46.7 25 -1 2 1 -37.8 -31 18.00% PASS

5/15/2018

Object: Date Issued:
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Impedance & Return-Loss Measurement Plot for Head TSL
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Impedance & Return-Loss Measurement Plot for Body TSL
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Calibration Laboratory of S, Schweizerischer Kalibrisrdienst

. = = S
Schmid & Partner E = = c Service aulsse d'étalonnage
Engineering AG N Servizle svizzero di taratura
Zougheusstrasae 43, B00s Zurich, Switzeriand AN 8  swiss Catibratlon Service

Herfag i

Acsredited by the Swiss Accredilatian Senvics (SAS) Accreditation No.: SCS 0108
Ths Swiss Accraditation Service js one of the signatorles 1o the EA
Multilateral Agreement for the recugnition of calibration certificates

cient  PC Test ‘ ‘ - Cerlifizate No: D1750V2-1104_Sep17 -
CALIBRATION CERTIFICATE -
A

Object D1750V2 - SN:1104
Callbratlon procsdure(s} QA CAL-05.v9 ’ ; _ y &t/

Calibration procedure for dipolg validation kits above 700 MHz 6 0l

s - ot (¥

Callbratior: date: September 07, 2017 . ' 4C ‘/

1 ja\d
This calibration verlificate documents ihe traceabliity to national standards, which realize tha physical units of measurements {St}. N/
The measuraments and the uncsriainilas with confidence probability are glven on the folowing pages and £re part of the certiflcale. 9)

. id E o t
Al czlibrations fiave been conducted in the clesad laboratory facllity: environment temperaturs (22 + 3)°C and humidity < 70%.

Calibration Equipmant used {M&TE critical for callbration)

Pdmary Standardg ID# Gal Datg (Cenlificate No.) Scheduled Callbration
Powar meter NAP SN: 104778 04-Apr-17 {No, 217-02521/02522) Apr-18

Powar sensar NAP-Z91 SN 103244 04-Apr-17 {No, 217-02521) Apr-18

Power sensor NRP-291 SN: 103245 04-Apr-17 {No. 217-02529) apr-18
. Relerence 20 dB Attenuator SN: 5058 (20k) 07-Apr-17 {No, 217-02528) Apr-18

Type-N mlsmatch cambination SN: 5047.2 f 06327 O7-Apr-17 {No, 217-02528) Apr-18

Reference Probe EX3DV4 SN: 7349 31-May-17 {No, EX3-7349_May17) May-18

DAE4 SN: 801 28-Mar-17 {No. DAE4-801_Mar17) Mar-{3

Jeoondaery Standards IC# Check Dats {in houss) Scheduled Check
Power meter EPM-442A SN GB37480704 07-0ct15 {In house chack Oct-16) In house check: Cet-18
Powaer sensor HP 84681A SN: US3rzs2783 07-Cck15 {in hause check Oct-16) In house ohack: Oct-18
Fawer sensor HP 84B1A SN: MY410592317 {7-0ct-15 {In house check Cot-16) In House check: Oct-18
RF ganeralor R&S SMT-06 SN: 100572 15-Jun~15 {In house check Oot-16) In heuse chacke: Oct-18
Network Analyzer HP 8753E SN: US37390585 18-0ct-01 (Jn house check Oct-16) . Inhouse checic Oot-17

Neme Funiction Signature

Calibrated by: Michael Wabar Laboratory Techniclan %
Approved by: Katja Pokovie . Technical Managar /Z? g

lssued: September 7, 2017

’-—J

wi g

This callbration certificate shall not he reproducad except In full without written-approval of the laboratory.
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Calibration Laboratory of \‘\\1/}’ .
Schmid & Partner S

Engineering AG HacwRA

Zeughausstrasse 43, 8004 Zurich, Switzerland AN

Schweizerischer Kalibrierdienst
Service suisse d'étalonnage
Servizio svizzero di taratura

oY Swiss Calibration Service
Yot

Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:
a) |EEE Std 1528-2013, “IEEE Recommended Practice for Determining the Peak Spatial-

Averaged Specific Absorption Rate {SAR) in the Human Head from Wireless

Communications Devices: Measurement Techniques”, June 2013

b) IEC 62209-1, “Measurement procedure for the assessment of Specific Absorption Rate

(SAR) from hand-held and body-mounted devices used next to the ear (frequency range of
300 MHz to 6 GHz)”, July 2016

c) IEC 62209-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless

communication devices used in close proximity to the human body (frequency range of 30
MHz to 6 GHz)", March 2010

-d) KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHz”

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.
Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
No uncertainty required.

SAR measured: SAR measured at the stated antenna input power.

SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
connector.

SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result.

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.

Cerlificate No; D1750V2-1104 Sepi17 Page 2 of 8




Measurement Conditions

DASY system configuration, as far as not given on page 1.
DASY Version DASY5 VE2.10.0
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 1750 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 40.1 1.37 mho/m
Measured Head TSL parameters (22.0+0.2) °C 39.1+6% 1.38 mho/m+6 %
Head TSL temperature change during test <0.5°C - -
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 250 mW input power 9.11 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

36.4 Wikg = 17.0 % (k=2)

SAR averaged over 10 cm® (10 g) of Head TSL

condition

SAR measured

250 mW input power

4.81 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

19.2 W/kg =+ 16.5 % (k=2)

Body TSL parameters

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 53.4 1.48 mho/m
Measured Body TSL parameters (22.0+0.2)°C 538x£6% 1.46 mho/m +6 %
Body TSL temperature change during test <0.5°C —-
SAR result with Body TSL
SAR averaged over 1 ecm® (1 g) of Body TSL Condition
SAR measured 250 mW input power 9.03 W/kg

SAR for nominal Body TSL parameters

normalized to 1W

36.6 W/kg = 17.0 % (k=2)

SAR averaged over 10 cm® (10 g) of Body TSL

condition

SAR measured

250 mW input power

4.85 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

19.6 W/kg = 16.5 % (k=2)

Certificate No: D1750V2-1104_Sepi17
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 508Q-02jQ

Return Loss -41.5dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 46.5Q-0.7jQ

Return Loss -28.7dB |

General Antenna Parameters and Design

Electrical Delay (one direction) 1.217 ns

After long term use with 100W radiated power, only a slight warming of the dipole near the feedpoint can be measured.

i The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the
«gecond arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order to improve matching when loaded according to the position as explained in the
"Measurement Conditions" paragraph. The SAR data are not affected by this change. The overall dipole length is still
according to the Standard.

No excessive force must be applied to the dipole arms, because they might bend or the soldered connections near the
feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG

Manufadfu red on May 16, 2013

Certificate No: D1750vV2-1104_Sepi17 Page 4 of 8



DASYS5 Validation Report for Head TSL

Date: 07.09.2017

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 1750 MHz; Type: D1750V2; Serial: D1750V2 - SN:1104

Communication System: UID 0 - CW; Frequency: 1750 MHz

Medium parameters used: f = 1750 MHz; 6 = 1.36 S/m; € =39.1; p = 1000 kg,/rn3
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-201 1

DASY52 Configuration:

Probe: EX3DV4 - SN7349; ConvF(8.73, 8.73, 8.73); Calibrated: 31.05.2017;
Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 28.03.2017

Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial; 1001

DASY52 52.10.0(1446); SEMCAD X 14.6.10(7417)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan {(7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 104.9 V/m; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 17.0 W/kg

SAR(1 g} = 9.11 W/kg; SAR(10 g) = 4.81 W/kg

Maximum value of SAR (measured) = 13.9 W/kg

dB

_-3.60 K

0.

-7.20 | F
-10.80 Ay sk
-14.40
-18.00

0dB =139 W/kg=11.43 dBW/kg

Certiticate No: D1750V2-1104_Sep17 Page 50f 8




Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: (07.09.2017
Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 1750 MHz; Type: D1750V2; Serial: D1750V2 - SN:1104

Communication System: UID 0 - CW; Frequency: 1750 MHz

Medium parameters used: f = 1750 MHz; 6 = 1.46 S/m; &, = 53.8; p=1000 kg/m3
Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2011)

DASY52 Configuration:

» Probe: EX3DV4 - SN7349; ConvF(8.46, 8.46, 8.46); Calibrated: 31.05.2017;

2

» Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 28.03.2017

Phantom: Flat Phantom 5.0 (back); Type: QD 000 P50 AA; Serial: 1002

DASYS52 52.10.0(1446); SEMCAD X 14.6.10(7417)

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube :
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 99.30 V/m; Power Drift = -0.07 dB

Peak SAR (extrapolated) = 15.6 W/kg

SAR( g) =9.03 W/kg; SAR(10 g) = 4.85 W/kg

Maximum value of SAR (measured) = 12.9 W/kg

dB8

{-3.00
-6.00
-9,00
-12.00
-15.00

0dB =129 W/kg=11.11 dBW/kg

Certificate No: D1750V2-1104_Sep17 Page 7 of 8



Impedance Measurement Plot for Body TSL
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TESTING CERT#2041.02

Certification of Calibration

Object
Calibration procedure(s)
Extended Calibration date:

Description:

Calibration Equipment used:

D1750V2 — SN: 1104

Procedure for Calibration Extension for SAR Dipoles.

September 07, 2018

SAR Validation Dipole at 1750 MHz.

Manufacturer Model Description Cal Date | Cal Interval | Cal Due | Serial Number
Agilent 8753ES S-Parameter Network Analyzer 9/14/2017 Annual 9/14/2018 US39170118
Agilent N5182A MXG Vector Signal Generator 3/19/2018 Annual 3/19/2019 | US46240505
Amplifier Research 1551G6 Amplifier CBT N/A CBT 343972
Anritsu ML2496A Power Meter 10/9/2017 Annual 10/9/2018 1138001
Anritsu MA2411B Pulse Power Sensor 11/15/2017 Annual 11/15/2018 1339007
Anritsu MA2411B Pulse Power Sensor 11/22/2017 Annual 11/22/2018 1339008
Control Company 4040 Temperature / Humidity Monitor 2/28/2018 Biennial 2/28/2020 150761911
Control Company 4352 Ultra Long Stem Thermometer 2/14/2017 Biennial 2/14/2019 170112507
Keysight 772D Dual Directional Coupler CBT N/A CBT MY52180215
Keysight Technologies 85033E Standard Mechanical Calibration Kit (DC to 9GHz, 3.5mm) 6/4/2018 Annual 6/4/2019 MY53401181
Mini-Circuits BW-N20W5+ DC to 18 GHz Precision Fixed 20 dB Attenuator CBT N/A CBT N/A
Mini-Circuits NLP-2950+ Low Pass Filter DC to 2700 MHz CBT N/A CBT N/A
Narda 4772-3 Attenuator (3dB) CBT N/A CBT 9406
Pasternack PE2209-10 Bidirectional Coupler CBT N/A CBT N/A
Pasternack PES5011-1 Torque Wrench 7/19/2017 Biennial 7/19/2019 N/A
SPEAG DAK-3.5 Dielectric Assessment Kit 5/15/2018 Annual 5/15/2019 1070
SPEAG ES3DV3 SAR Probe 9/18/2017 Annual 9/18/2018 3287
SPEAG DAE4 Data Acquisition Electronics 1/26/2018 Annual 1/26/2019 1533
. _ 0 _
Measurement Uncertainty = +23% (k=2)
Name Function Signature
Calibrated By: Sangmin Cha Team Lead Engineer %7;%(
i P y . .
Approved By: Kaitlin O’Keefe Senior Technical M]L._
Manager
Object: Date Issued:
Page 1 of 4
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DIPOLE CALIBRATION EXTENSION

Per KDB 865664 D01, calibration intervals of up to three years may be considered for reference dipoles
when it is demonstrated that the SAR target, impedance and return loss of a dipole have remained
stable according to the following requirements:

1. The measured SAR does not deviate more than 10% from the target on the calibration
certificate.

2. The return-loss does not deviate more than 20% from the previous measurement and meets the
required 20dB minimum return-loss requirement.

3. The measurement of real or imaginary parts of impedance does not deviate more than 5Q from

the previous measurement.
The following dipole was checked to pass the above 3 requirements to have 2-year calibration period
from the calibration date:

9/7/2017 9/7/2018 1217 3.64 3.62 -0.55% 1.92 1.94 1.04% 50.8 49.8 1 0.2 0.3 0.1 -41.5 -35.9 13.50% PASS

9/7/2017 /712018 1217 3.66 3.84 4.92% 1.96 2.07 5.61% 46.527 45.4 11 -0.69 16 0.9 -28.7 -25.8 10.10% PASS

Object: Date Issued:
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Impedance & Return-Loss Measurement Plot for Head TSL
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Impedance & Return-Loss Measurement Plot for Body TSL
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TESTING CERT#2041.02

Object

Calibration procedure(s)

Extended Calibration date:

Description:

Certification of Calibration

D1750V2 — SN: 1104

September 7, 2019

SAR Validation Dipole at 1750 MHz.

Calibration Equipment used:

Procedure for Calibration Extension for SAR Dipoles.

Manufacturer Model Description Cal Date | Cal Interval | Cal Due | Serial Number
Agilent 8753ES S-Parameter Network Analyzer 10/2/2018 Annual 10/2/2019 US39170118
Agilent E4438C ESG Vector Signal Generator 6/27/2019 Annual 6/27/2020 | MY45093852
Amplifier Research 1551G6 Amplifier CBT N/A CBT 343972
Anritsu ML2495A Power Meter 10/21/2018 Annual 10/21/2019 941001
Anritsu MA2411B Pulse Power Sensor 10/30/2018 Annual 10/30/2019 1207470
Anritsu MA2411B Pulse Power Sensor 11/20/2018|  Annual 11/20/2019 1339007
Control Company 4040 Temperature / Humidity Monitor 2/28/2018 Biennial 2/28/2020 150761911
Control Company 4352 Ultra Long Stem Thermometer 2/28/2018 Biennial 2/28/2020 170330160
Keysight Technologies 85033E Standard Mechanical Calibration Kit (DC to 9GHz, 3.5mm) 7/2/2019 Annual 7/2/2020 MY53401181
Keysight 772D Dual Directional Coupler CBT N/A CBT MY52180215
Mini-Circuits BW-N20W5+ DC to 18 GHz Precision Fixed 20 dB Attenuator CBT N/A CBT N/A
Mini-Circuits NLP-2950+ Low Pass Filter DC to 2700 MHz CBT N/A CBT N/A
Narda 4772-3 Attenuator (3dB) CBT N/A CBT 9406
Pasternack PE2208-6 Bidirectional Coupler CBT N/A CBT N/A
Pasternack NC-100 Torque Wrench 11/1/2017 Biennial 11/1/2019 N/A
SPEAG DAK-3.5 Dielectric Assessment Kit 5/7/2019 Annual 5/7/2020 1070
SPEAG EX3DV4 SAR Probe 1/24/2019 [  Annual 1/24/2020 7490
SPEAG DAE4 Data Acquisition Electronics 1/15/2019 Annual 1/15/2020 1532
Measurement Uncertainty = £23% (k=2)
Name Function Signature
T ) T p P
Calibrated By: Parker Jones Team Lead Engineer Fanker [Jores
K T ) . .
Approved By: Kaitlin O’Keefe Senior Technical MM'“
Manager
Object: Date Issued:
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DIPOLE CALIBRATION EXTENSION

Per KDB 865664 D01, calibration intervals of up to three years may be considered for reference dipoles
when it is demonstrated that the SAR target, impedance and return loss of a dipole have remained
stable according to the following requirements:

1. The measured SAR does not deviate more than 10% from the target on the calibration
certificate.
2. The return-loss does not deviate more than 20% from the previous measurement and meets the
required 20dB minimum return-loss requirement.
3. The measurement of real or imaginary parts of impedance does not deviate more than 5Q from
the previous measurement.
The following dipole was checked to pass the above 3 requirements to have 3-year calibration period

from the calibration date:

9/7/2017 9/7/2019 1217 3.64 3.54 -2.75% 192 188 -2.08% 50.8 485 23 0.2 25 23 -415 -41.7 -0.50% PASS

9/7/2017

Object: Date Issued:
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Impedance & Return-Loss Measurement Plot for Head TSL
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Impedance & Return-Loss Measurement Plot for Body TSL
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Calibration l.aboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

Schweizerischer Kalibrierdlenst
Service sulsse d'étalonnage
‘Servizlo svizzero dl taratura
Swiss Callbratlon Servics

S
C
S

Accredited by the Swiss Accreditation Service {SAS) Accreditatlon No.: SCS 0108
The Swias Accreditation Setvice is onse of the signataries to the EA
Multilateral Agreement for the recognition of calibratlon cetificates

Objeot

Cailbratton procedure(s)

Callbration date:

This calibration cenlificate doeuments the traceabliily to natlonal standards, which realize the phystcal units of measurements (St).
The meastirements and the uncertalntles with confidence probablilty are glven on the following pages and are part of the ceriificats,

All eaflbrations have been conductad In the closed laboratory facility: environment tempetaiura {22 2 3)°C and humidity < 70%.

Callbration Equipment used {M&TE critical for callbration)

Primary Standards D # Cal Date (Cerliflcate No.) Scheduled Callbration

Power mater NRP SN: 104778 03-Apr-19 (No. 217-02892/02893) Apr-20

Powst gensor NRP-ZH SN: 103244 03-Apt-19 {No. 217-02852) Apr-20

Power sensor NRP-Z91 SN: 103245 03-Apr-19 (No. 217-02893) Apr-20

Reference 20 dB Attenuator SN: 6058 (20K} 04-Apr-19 {No. 217-02894}) Apr-20

Type-N mismailch combination SN: B047.2/ 06327 04-Apr-18 {No. 217-02885) Apr-20

Refarance Probe EX3DV4 SN: 7349 29-May-19 {No. EX3-7349_May19) May-20

DAE4 SN: 601 30-Apr-19 {No. DAE4-601_Apr19) Apr-20

Secondary Standards D # Chack Date {In houss) Scheduled Check

Power meter E44198 SN: GB39512476 30-Ocl-14 {in house check Feb-19} In house checl: Oct-20

Power sensor HP B4B1A 8N: Usa7202783 07-Oct-15 {in house check Ool-18) in house check: Oct-20

Power sansor HP 8481A SN: MY41082317 07-QOct-16 {In house check Oct-18) In house chack: Ool-20

RF generator R&S SMT-08 SN: 100972 15-Jun-18 {In house check Oci-18) In house check: Oct-20

Network Analyzer Agllent EA358A | SN: US41080477 31-Mar-14 {in houss chack Ocl-18) in house check: Oct-10
M Funcilo Signedr

Calibrated by:

Approved by:

Issued: June 20, 2019

This callbrallon certificals shall not be repraduced except In full without wiilten approvat of the laboratory.

Cettiflcate No: D1900V2-6d030_Junis Page 1 of 8




H H W1y,
Calibration Laboratory of \Q\\—j_)/’

., Schweizerischer Kalibrierdienst

. > -
Schmid & Partner % Service suisse d'étalonnage
Englneerlng AG ] . ;//—/;:-_\-\\;; Servizio sr:izze_ro di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland W’dﬁ\\‘\\ Swiss Calibration Service
gnma
Accredited by the Swiss Accreditation Service {SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Muitilateral Agreement for the recognition of calibration certificates

Glossary:

TSL

ConvF

N/A

tissue simulating liquid
sensitivity in TSL/ NORM x,y,z
not applicable or not measured

Calibration is Performed According to the Following Standards:

a)

b)

c)

d)

IEEE Std 1528-2013, “IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, June 2013

IEC 62209-1, “Measurement procedure for the assessment of Specific Absorption Rate

(SAR) from hand-held and body-mounted devices used next to the ear (frequency range of
300 MHz to 6 GHz)”, July 2016

IEC 62209-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless

communication devices used in close proximity to the human body (frequency range of 30
MHz to 6 GHz)", March 2010

KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHz”

Additional Documentation:

e)

DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.
Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
paraliel to the body axis.

Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
No uncertainty required.

SAR measured: SAR measured at the stated antenna input power.

SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
connector.

SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result.

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.

Certificate No: D1900V2-5d030_Jun19 Page 2 of 8




Measurement Conditions
DASY system configuration, as far as not given on page 1.

DASY Version

DASY5 V52.10.2
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution dx, dy,dz =5 mm

Frequency 1800 MHz + 1 MHz

Head TSL parameters
The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 40.0 1.40 mho/m
Measured Head TSL parameters (22.0+0.2) °C M14+6% 1.39 mho/m + 6 %
Head TSL temperature change during test . <05°C . mn
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 250 mW input power 9.85 W/kg

SAR for nominal Head TSL parameters normalized to TW

39.9 Wikg + 17.0 % (k=2)

SAR averaged over 10 cm® (10 g) of Head TSL condition

SAR measured 250 mW input power

5.19 Wikg

SAR for nominal Head TSL parameters normalized to 1W

20.9 W/Kkg x 16.5 % (k=2)

Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 53.3 1.52 mho/m
Measured Body TSL parameters (22.0+0.2)°C 542 +6% 1.50 mho/m + 6 %
Body TSL temperature change during test <05°C - o
SAR result with Body TSL
SAR averaged over 1 cm® {1 g) of Body TSL Condition
SAR measured 250 mW input power 9.86 W/kg

SAR for nominal Body TSL parameters normalized to 1W

39.9 W/kg = 17.0 % (k=2)

SAR averaged over 10 cm® (10 g) of Body TSL condition

SAR measured 250 mW input power

5.24 W/kg

SAR for nominal Body TSL parameters normalized to 1W

21.1 W/kg = 16.5 % (k=2)

Certificate No: D1900V2-5d030_Jun19 Page 3 of 8




Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transfermed to feed point 5000 +4.2jQ

Retumn Loss -27.6dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 4700 +54jQ

Return Loss -24.0dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.191 ns

After long term use with 100W radiated power, only a slight warming of the dipole near the feedpoint can be measured.

The dipole is made of standard semirigid coaxiai cable. The center conductor of the feeding line is directly connected to the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order to improve matching when loaded according to the position as explained in the
"Measurement Conditions" paragraph. The SAR data are not affected by this change. The overall dipole length is still
according to the Standard.

No excessive force must be applied to the dipole arms, because they might bend or the soldered connections near the
feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG

Certificate No: D1900v2-5d030_Jun19 FPage 4 of B




DASYS5 Validation Report for Head TSL

Date: 19.06.2019

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1200V2 - SN:5d030

Communication System: UID 0 - CW; Frequency: 1900 MHz

Medium parameters used: f = 1900 MHz; ¢ = 1.39 S/m; &, = 41.4; p = 1000 kg/m3
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2011)

DASY52 Configuration:

Probe: EX3DV4 - SN7349; ConvF(8.44, 8.44, 8.44) @ 1900 MHz; Calibrated: 29.05.2019
Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 30.04.2019

Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA,; Serial: 1001

DASY52 52.10.2(1504); SEMCAD X 14.6.12(7470)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=Smm

Reference Value = 109.2 V/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 18.2 W/kg

SAR(1 g) = 9.85 W/kg; SAR(10 g) = 5.19 W/kg

Maximum value of SAR (measured) = 15.3 W/kg

0dB =153 W/kg=11.85 dBW/kg

Certificate No: D1900V2-5d030_Jun19 Page 5 of 8




Impedance Measurement Plot for Head TSL
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DASY5 Validation Report for Body TSL

Date: 19.06.2019
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d030

Communication System: UID O - CW; Frequency:; 1900 MHz

Medium parameters used: f = 1900 MHz; 6 = 1.5 S/m; & = 54.2; p = 1000 kg,r’m3
Phantom section: Flat Section

Measurement Standard: DASY 5 (IEEE/IEC/ANSI C63.19-2011)

DASY52 Configuration:
o Probe: EX3DV4 - SN7349; ConvF(8.42, 8.42, 8.42) @ 1900 MHz; Calibrated: 29.05.2019
¢ Sensor-Surface: 1.4mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn601; Calibrated; 30.04.2019
¢ Phantom: Flat Phantom 5.0 (back); Type: QD 000 P50 AA; Serial: 1002
« DASYS52 52.10.2(1504); SEMCAD X 14.6.12(7470)

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 104.1 V/m; Power Drift = -0.06 dB

Peak SAR (extrapolated) = 17.6 W/kg

SAR(1 g) = 9.86 W/kg; SAR(10 g) = 5.24 W/kg

Maximum value of SAR (measured) = 15.0 W/kg

0dB=15.0W/kg=11.76 dBW/kg

Cerificate No: D1900V2-5d030_Jun19 Page 7 of 8




Impedance Measurement Plot for Body TSL
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pc TE S_T 18855 Adams Ct, Morgan Hill, CA 95037 USA
e Tel. +1.410.290.6652 / Fax +1.410.290.6654
http://www.pctest.com

Certification of Calibration

Object D1900V2 — SN: 5d030

Calibration procedure(s) Procedure for Calibration Extension for SAR Dipoles.
Extended Calibration date: June 19, 2020

Description: SAR Validation Dipole at 1900 MHz.

Calibration Equipment used:

Manufacturer Model Description Cal Date |Cal Interval | Cal Due |Serial Number
Agilent 8753ES S-Parameter Network Analyzer 1/16/2020| Annual 1/16/2021| US39170118
Agilent N5182A MXG Vector Signal Generator 8/19/2019( Annual 8/19/2020| MY47420837

Amplifier Research 1551G6 Amplifier CBT N/A CBT 343972
Anritsu MA2411B Pulse Power Sensor 1/21/2020| Annual 1/21/2021 1207470
Anritsu MA2411B Pulse Power Sensor 1/21/2020| Annual 1/21/2021 1339007
Anritsu ML2495A Power Meter 1/15/2020( Annual 1/15/2021 1328004

Control Company 62344-734 Therm./ Clock/ Humidity Monitor 3/18/2019| Biennial |3/18/2021| 192038436

Control Company 4352 Ultra Long Stem Thermometer 8/2/2018 | Biennial 8/2/2020 181292000

Keysight Technologies 85033E Standard Mechanical Calibration Kit (DC to 9GHz, 3.5mm) 7/2/2019 Annual 7/2/2020 | MY53401181

MiniCircuits VLF-6000+ Low Pass Filter CBT N/A CBT N/A
Mini-Circuits BW-N20W5+ DC to 18 GHz Precision Fixed 20 dB Attenuator CBT N/A CBT N/A
Narda 4772-3 Attenuator (3dB) CBT N/A CBT 9406
Pasternack PE2208-6 Bidirectional Coupler CBT N/A CBT N/A
Seekonk NC-100 Torque Wrench 7/18/2019( Annual 7/18/2020 N/A
SPEAG DAE4 Dasy Data Acquisition Electronics 1/14/2020| Annual 1/14/2021 793

SPEAG DAK-3.5 Dielectric Assessment Kit 5/12/2020| Annual 5/12/2021 1070

SPEAG EX3DV4 SAR Probe 1/20/2020| Annual 1/20/2021 3837

Measurement Uncertainty = £23% (k=2)

Name Function Signature
Calibrated By: Parker Jones Team Lead Engineer Frker [Jones
Approved By: Kaitlin O’Keefe Managing Director Nl[,_
Object: Date Issued:
Page 1 of 4
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DIPOLE CALIBRATION EXTENSION

Per KDB 865664 D01, calibration intervals of up to three years may be considered for reference dipoles
when it is demonstrated that the SAR target, impedance and return loss of a dipole have remained
stable according to the following requirements:

1. The measured SAR does not deviate more than 10% from the target on the calibration
certificate.
2. The return-loss does not deviate more than 20% from the previous measurement and meets the
required 20dB minimum return-loss requirement.
3. The measurement of real or imaginary parts of impedance does not deviate more than 5Q from
the previous measurement.
The following dipole was checked to pass the above 3 requirements to have 2-year calibration period
from the calibration date:

6/19/2019 | 6/19/2020

1.191 3.99 4.29 7.52% 211 2.2 4.21% a7 45.1 19 54 25 2.9 -24 -25 -4.20% PASS
Object: Date Issued:
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Impedance & Return-Loss Measurement Plot for Head TSL
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Impedance & Return-Loss Measurement Plot for Body TSL
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Calibration Laboratory of S,

& Schweizerischer Kalibrierdienst
v = = S
Schmid & Partner iﬁé c Service sulsse d'étalonnage
Engineering AG 2 3 Servizlo svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland ﬁ‘\\? S Swiss Calibration Service
iy
Accradited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatorles to the EA
Multllateral Agreement for the recognifion of catibration cerlificates

client | PC.2HBt s -'3_3. '._ ; ' Certificats No: D1900V2-5d181_Sep17
CALIBRATION CERTIFICATE
Object [Digoov2 - SN:sdfet - - T -
Callbration procedure(s) QACAL—USVQ T . D - -5‘; l/
Caiibraflon prccedure for dipole val;datron kits above 700 MHz . Yol
. o}
‘ b--.. :.H [ — F T P - N {C |/
.| Callbration date: - September 07, 2017 - . : '
o~

This calibration cenlficate documents the traceability o national standards, which realize the phystcal units of measurements {(SI). 975\{
The measurements and the uncartaintiss with confidence probability are given on the following pages and ars part of the ceificate. L0 i %9} f i

All calibrations have besn conducted in the closed taboratory facility: environment terperature (22 + 3)°C and humidity < 70%.

Callbration Equipment used (M&TE orilical for callbration)

——

o4

Pimary Standazds iD# Cal Date (Cartifleate No.} Scheduled Calibration

Powar meter NRP SN: 104778 04-Apr-17 (No. 217-02521/02622) Anr-18

Powsr sensor NRP-Z91 SN: 103244 04-Apr-17 (No. 217-02521) Apr-18

Powsr gsensor NRP-Zg1 - 1 SN: 103245 04-Apr<17 {No. 217-02522) Apr-ig

Refarence 20 dB Attenuator SN: 5058 (20k) 07-Apr-17 (No. 21 7-02528) Apr-18

Typa-N mismatels combination SN: 5047.2 / 06327 07-Apr-17 {No. 217-02529) Apr-18

Refarence Probe EX3DV4 SN: 7949 51-May-17 {No. EX3-7349_Mayi7) May-18 .

DAE4 SN: 601 28-Mar-17 (No. DAE4-601_Mar17) Mar-18

Secondary Standards |D- Check Date (In house} Scheduled Check

Power meter EPM-442A SN: GB37480704 Q7-Cet-15 (in house check Oct-18) In house check: Oct-18

Power sensor HP 8481A SN: US37292783 07-0c1-15 (in house check Oct-16) in house chaclke Oct-18

Power sensar HF 8481A SN: MY41092317 07-Oct-15 (in house check Oct-16) In house chack: Oct-18

RF gensratar R&S SMT-06 SN: 100672 15-Jun-15 {in house chack Ocl-16) In housa check; Oct-18

Maetworic Analyzar HP 8753E SN: USA7390585 18-Oct-01 {in house cheek Ocl-16) In house chack: Oct-17
Narme . ., Funclion e

Callbrated by: " Jaton Kastralh - . Laboratory Techniclan ﬂﬁr
Approved by: :KatjéPc':—kn‘."lc' s, . . Taihnical Manager ) M;

Issued: Septamber 7, 2017

This callbration cerificate shall not bs reproduced except in full without written approval of the taboratory.
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Calibration Laboratory of \\\tljyf
Schmid & Partner S

Engineering AG ilBEEMREEE

Zeughausstrasse 43, 8004 Zurich, Switzerland 7SN

Schweizerischer Kalibrierdienst
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Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a)

b)

c)

d)

|IEEE Std 1528-2013, “IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, June 2013

IEC 62209-1, “Measurement procedure for the assessment of Specific Absorption Rate
(SAR) from hand-held and body-mounted devices used next to the ear (frequency range of
300 MHz to 6 GHz)”, July 2016

IEC 62209-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless

communication devices used in close proximity to the human body (frequency range of 30
MHz to 6 GHz)", March 2010

KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHz”

Additional Documentation:

e)

DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.
Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
No uncertainty required.

SAR measured: SAR measured at the stated antenna input power.

SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
connector.

SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result.

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.
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Measurement Conditions

DASY system configuration, as far as not given on page 1.

DASY Version

DASY5 V52.10.0
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution

dx, dy, dz =5 mm

Frequency

1900 MHz + 1 MHz

Head TSL parameters

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 40.0 1.40 mho/m
Measured Head TSL parameters (22.0+0.2)°C 390x£6% 1.38 mho/m +6 %
Head TSL temperature change during test <05°C e -—
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 250 mW input power 9.85 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

39.5 W/kg = 17.0 % (k=2)

SAR averaged over 10 cm® (10 g) of Head TSL

condition

SAR measured

250 mW input power

5.15 W/kg

SAR for nominal Head TSL parameterts

normalized to 1W

20.6 W/kg = 16.5 % (k=2)

Body TSL parameters

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 53.3 1.52 mho/m
Measured Body TSL parameters (22.0+02)°C 543+6% 1.47 mho/m +6 %
Body TSL temperature change during test <0.5°C - -—-
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 250 m\W input power 9.85 W/kg

SAR for neminal Body TSL parameters

normalized to 1W

39.5 Wrkg = 17.0 % (k=2)

SAR averaged over 10 cm® (10 g) of Body TSL

condition

SAR measured

250 m\W input power

514 W/kg

SAR for nominal Body TSL parameters

normalized to W

20.9 W/kg = 16.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 53.7Q+46iQ

Return Loss -24.9dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 40.2Q+56|Q

Return Loss -24.8dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.200 ns

After long term use with 100W radiated power, only a slight warming of the dipole near the feedpoint can be measured.

; The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the

. second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order to improve matching when loaded according to the position as explained in the
*Measurement Conditions” paragraph. The SAR data are not affected by this change. The overall dipole length is still
according to the Standard.

No excessive force must be applied to the dipole arms, because they might bend or the soldered connections near the
feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG

Manutactured on August 23, 2013
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DASY5 Validation Report for Head TSL

Date: 07.09.2017
Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d181

Communication System: UID 0 - CW; Frequency: 1900 Mz
Medium parameters used: £ = 1900 MHz; ¢ = 1.38 S/m; &, = 39; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS5 (IEEE/IEC/ANST C63.19-2011)
DASYS52 Configuration:

« Probe: EX3DV4 - SN7349; ConvF(8.43, 8.43, 8.43); Calibrated: 31.05.2017;
+ Sensor-Surface: 1.4mm (Mechanical Surface Detection)

» Electronics: DAE4 Sn601; Calibrated: 28.03.2017

» Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial: 1001

» DASYS52 52.10.0(1446); SEMCAD X 14.6.10(7417)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 106.8 V/m; Power Drift = -0.06 dB

Peak SAR (extrapolated) = 18.5 W/kg

SAR(1 g) = 9.85 W/kg; SAR(10 g) = 5.15 W/kg

Maximum value of SAR (measured) = 14.8 W/kg

dB

—-3.80
I -7.60

-11.40
-15.20
-19.00

0dB =14.8 W/kg=11.70 dBW/kg
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Impedance Measurement Plot for Head TSL

7 Sep 2817 B9:18:32
CHI] 514 1 U Fg HEEEES ¢ 4.5957 @ 384.96 pH 1 98P.8868 PE0 MHz

fiv g 3 e . )
16 - R

Hld

CHz sa1  LOG TEJ;!E{EFE_...‘Z.@_ a8 . F-24,931 dB 1 369,099 686 MHZ

3

Ca

Ay
15B

A R N N W A8

e

\ .
Hld SR N —

e e _#_ et e e, —.l
| i

STOF 2 192,608 088 tHz

Certificate No: D1900V2-5d181_ Sepi7 Page 6 of 8



DASYS5 Validation Report for Body TSL

Date: 07.09.2017
Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d181

Communication System: UID 0 - CW; Frequency: 1900 MHz

Medium parameters used: f = 1900 MHz; ¢ = 1.47 S/m; & = 54.3; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/TEC/ANSI C63.19-2011)

DASYS52 Configuration:
* Probe: EX3DV4 - SN7349; ConvF(8.2, 8.2, 8.2); Calibrated: 31.05.2017;
» Sensor-Surface: 1.4mm (Mechanical Surface Detection)
* Electronics: DAE4 Sn601; Calibrated: 28.03.2017
» Phantom: Flat Phantom 5.0 (back); Type: QD 000 P50 AA; Serial: 1002
» DASYS52 52.10.0(1446); SEMCAD X 14.6.10(7417)

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7xT)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 101.4 V/m; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 17.0 W/kg

SAR(1 g) = 9.65 W/kg; SAR(10 g) = 5.14 W/kg
Maximum value of SAR (measured) = 13.8 W/kg

dB

—-3.00
B 5.00
-9,00
-12.00
-15.00

0dB = 13.8 W/kg = 11.40 dBW/kg
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Impedance Measurement Plot for Body TSL
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PCTEST ENGINEERING LABORATORY, INC.

18855 Adams Ct, Morgan Hill, CA 95037 USA
Tel. +1.410.290.6652 / Fax +1.410.290.6654
http://www.pctest.com

‘f,,’//,;\\\\@‘ ACCREDITED

TESTING CERT#2041.02

Object

Calibration procedure(s)

Extended Calibration date:

Description:

Certification of Calibration

D1900V2 — SN: 5d181

September 07, 2018

SAR Validation Dipole at 1900 MHz.

Calibration Equipment used:

Procedure for Calibration Extension for SAR Dipoles.

Manufacturer Model Description Cal Date | Cal Interval | Cal Due | Serial Number
Agilent 8753ES S-Parameter Network Analyzer 9/14/2017 Annual 9/14/2018 US39170118
Agilent N5182A MXG Vector Signal Generator 3/19/2018 Annual 3/19/2019 | US46240505

Amplifier Research 1551G6 Amplifier CBT N/A CBT 343972
Anritsu ML2496A Power Meter 10/9/2017 Annual 10/9/2018 1138001
Anritsu MA2411B Pulse Power Sensor 11/15/2017|  Annual 11/15/2018 1339007
Anritsu MA2411B Pulse Power Sensor 11/22/2017 Annual 11/22/2018 1339008

Control Company 4040 Temperature / Humidity Monitor 2/28/2018 Biennial 2/28/2020 150761911
Control Company 4352 Ultra Long Stem Thermometer 2/14/2017 Biennial 2/14/2019 170112507
Keysight 772D Dual Directional Coupler CBT N/A CBT MY52180215
Keysight Technologies 85033E Standard Mechanical Calibration Kit (DC to 9GHz, 3.5mm) 6/4/2018 Annual 6/4/2019 MY53401181
Mini-Circuits BW-N20W5+ DC to 18 GHz Precision Fixed 20 dB Attenuator CBT N/A CBT N/A
Mini-Circuits NLP-2950+ Low Pass Filter DC to 2700 MHz CBT N/A CBT N/A
Narda 4772-3 Attenuator (3dB) CBT N/A CBT 9406
Pasternack PE2209-10 Bidirectional Coupler CBT N/A CBT N/A
Pasternack PE5011-1 Torque Wrench 7/19/2017 Biennial 7/19/2019 N/A
SPEAG DAK-3.5 Dielectric Assessment Kit 5/15/2018 Annual 5/15/2019 1070
SPEAG ES3DV3 SAR Probe 9/18/2017 Annual 9/18/2018 3287
SPEAG DAE4 Data Acquisition Electronics 1/26/2018 Annual 1/26/2019 1533
SPEAG ES3DV3 SAR Probe 3/13/2018 Annual 3/13/2019 3131
SPEAG DAE4 Dasy Data Acquisition Electronics 3/7/2018 Annual 3/7/2019 604
Measurement Uncertainty = +23% (k=2)
Name Function Signature
Calibrated By: Sangmin Cha Team Lead Engineer %7/”#

Approved By:

Kaitlin O’'Keefe

Senior Technical
Manager

Ko~

Object:
D1900V2 — SN: 5d181

Date Issued:

09/07/2018

Page 1 of 4




DIPOLE CALIBRATION EXTENSION

Per KDB 865664 D01, calibration intervals of up to three years may be considered for reference dipoles
when it is demonstrated that the SAR target, impedance and return loss of a dipole have remained
stable according to the following requirements:

1. The measured SAR does not deviate more than 10% from the target on the calibration
certificate.
2. The return-loss does not deviate more than 20% from the previous measurement and meets the
required 20dB minimum return-loss requirement.
3. The measurement of real or imaginary parts of impedance does not deviate more than 5Q from
the previous measurement.
The following dipole was checked to pass the above 3 requirements to have 2-year calibration period
from the calibration date:

9/7/2017 9/7/2018 12 3.95 3.99 1.01% 2.06 2.07 0.49% 53.7 49.6 4.1 4.6 2.6 2 -24.9 -28.9 -16.10% PASS

9/7/2017 9/7/2018 12 3.95 4.13 4.56% 2.09 2.4 2.30% 492 458 3.4 5.6 21 35 -24.8 -24.7 0.40% PASS

Object: Date Issued:
D1900V2 — SN: 5d181 09/07/2018
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Impedance & Return-Loss Measurement Plot for Head TSL
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Impedance & Return-Loss Measurement Plot for Body TSL
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18855 Adams Ct, Morgan Hill, CA 95037 USA
Tel. +1.410.290.6652 / Fax +1.410.290.6654
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ACCREDITED

TESTING CERT#2041.02

Object

Calibration procedure(s)

Extended Calibration date:

Description:

Certification of Calibration

D1900V2 — SN: 5d181

September 7, 2019

SAR Validation Dipole at 1900 MHz.

Calibration Equipment used:

Procedure for Calibration Extension for SAR Dipoles.

Manufacturer Model Description Cal Date | Cal Interval | Cal Due | Serial Number
Agilent 8753ES S-Parameter Network Analyzer 10/2/2018 Annual 10/2/2019 US39170118
Agilent E4438C ESG Vector Signal Generator 6/27/2019 Annual 6/27/2020 | MY45093852
Amplifier Research 1551G6 Amplifier CBT N/A CBT 343972
Anritsu ML2495A Power Meter 10/21/2018 Annual 10/21/2019 941001
Anritsu MA2411B Pulse Power Sensor 10/30/2018 Annual 10/30/2019 1207470
Anritsu MA2411B Pulse Power Sensor 11/20/2018|  Annual 11/20/2019 1339007
Control Company 4040 Temperature / Humidity Monitor 2/28/2018 Biennial 2/28/2020 150761911
Control Company 4352 Ultra Long Stem Thermometer 2/28/2018 Biennial 2/28/2020 170330160
Keysight Technologies 85033E Standard Mechanical Calibration Kit (DC to 9GHz, 3.5mm) 7/2/2019 Annual 7/2/2020 MY53401181
Keysight 772D Dual Directional Coupler CBT N/A CBT MY52180215
Mini-Circuits BW-N20W5+ DC to 18 GHz Precision Fixed 20 dB Attenuator CBT N/A CBT N/A
Mini-Circuits NLP-2950+ Low Pass Filter DC to 2700 MHz CBT N/A CBT N/A
Narda 4772-3 Attenuator (3dB) CBT N/A CBT 9406
Pasternack PE2208-6 Bidirectional Coupler CBT N/A CBT N/A
Pasternack NC-100 Torque Wrench 11/1/2017 Biennial 11/1/2019 N/A
SPEAG DAK-3.5 Dielectric Assessment Kit 5/7/2019 Annual 5/7/2020 1070
SPEAG EX3DV4 SAR Probe 1/24/2019 [  Annual 1/24/2020 7490
SPEAG DAE4 Data Acquisition Electronics 1/15/2019 Annual 1/15/2020 1532
Measurement Uncertainty = £23% (k=2)
Name Function Signature
T ) T p P
Calibrated By: Parker Jones Team Lead Engineer Fanker [Jores
K T ) . .
Approved By: Kaitlin O’Keefe Senior Technical MM'“
Manager
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DIPOLE CALIBRATION EXTENSION

Per KDB 865664 D01, calibration intervals of up to three years may be considered for reference dipoles
when it is demonstrated that the SAR target, impedance and return loss of a dipole have remained
stable according to the following requirements:

1. The measured SAR does not deviate more than 10% from the target on the calibration
certificate.
2. The return-loss does not deviate more than 20% from the previous measurement and meets the
required 20dB minimum return-loss requirement.
3. The measurement of real or imaginary parts of impedance does not deviate more than 5Q from
the previous measurement.
The following dipole was checked to pass the above 3 requirements to have 3-year calibration period

from the calibration date:

9/7/2017 9/7/2019 12 3.95 3.92 -0.76% 2.06 2.04 -0.97% 53.7 50.3 34 4.6 0.2 4.4 -24.9 27 -8.40% PASS

9/7/2017

Object: Date Issued:
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