EXH BIT N -

REPLI ES TO QUERI ES RAI SED DURI NG THE I NI TI AL TECHNI CAL REVI EW

From CET [oetech@ccsun07w. f cc. gov]
Sent : 07 May 2001 22:22

To: nbe@sr.com

To: M guel Bravo-Escos, CSR

From Joe Dichoso

j di choso@ cc. gov
FCC Application Processing Branch

Re: FCC | D PI WBCES301199- 1
Applicant: Canbridge Silicon Radio Ltd
Cor r espondence Reference Nunber: 19155

731 Confirmation Nunber: EA100258

a) Provide internal photo's of both sides of the RF nodul e wi thout any
shi el di ng.

Pl ease refer to photographs — Mdul e_Phot os. pdf, subnitted on 11'" June 2001.

b) Provide photo's of the antenna.

Pl ease refer to photographs — Antenna_Photos. pdf, subnmitted on 11'" June 2001.

c) Indicate conpliance with Section 15.203.

The EUT conplies with Section 15.203 as the detachable antenna that it uses
enpl oys a unique antenna connector. The RSX connector used is only available
froma single source, and therefore can be considered uni que under FCC rul es.

d) The test report indicates a maxi mumof 20 dBmw th 1 dBi antenna. The
measured output is 13.02 dBm The RF safety calculations list O dBmwith O
dBi antenna. Please explain and correct all appropriate exhibits and
cal cul ati ons.

The cal cul ati ons presented were erroneous in that they have used theoretical
val ues for both antenna gain and power characteristics for a Cass 2 Bluetooth
devi ce.

The correct figures should be as expressed on the test report — maxi mum 20 dBm
with 1 dBi antenna. This results in the followi ng update RF exposure conpliance
requirenent.

Table 1 0f 47 CFR 1.1310 defines the maxi mum perm ssi bl e exposure (MPE) for the
general popul ation as 1 mWcnf. The distance fromthe transnitting antenna where



the exposure | evel reaches the maxi mumpermtted level is calculated using the
equati on

S=(PG/4p R
Wher e: Power density
Power input to the antenna

l'inear power gain relative to an isotropic antenna
Distance to the centre of the radiation of the antenna

O TW

Solving for R the limt is reached at approximately 2.8cm (0.15 feet) fromthe
antenna. Therefore no warning | abels, no RF exposure warnings in the nmanual or
other protection nmeasures are required for the Casira kit.

e) The dwell tine in the report of the inquiry node list 678 nS5. This is not in
conpliance. Pl ease explain

The dwell tinme reported in test report 2000_1553. pdf on page 45 is clearly
stated as 678 nms for 30 second occupancy tine

FCC part 15.247(f) which deals with Hybrid systens states that the follow ng

"The frequency hopping operation of the hybrid system wth the direct sequence
operation turned off, shall have an average tinme of occupancy on any frequency
not to exceed 0.4 seconds within a tinme period in seconds equal to the nunber of
hoppi ng frequenci es enployed multiplied by 0.4."

Thus the correct time period for Bluetooth hybrid operation with 32 hops is 0.4
x 32 = 12.8 seconds. Therefore the dwell time reported sinply needs to be
mul tiplied by 30/12.8

Then, Average tinme of occupancy = .678 x 12.8/ 30 = 0.29 ns.

This value of 0.29nms is less than the 0.4ns limt stipulated by FCC part
15. 247(f).

PLEASE ADDRESS THESE SPECI FI CALLY

Provide the following with regard to the device operating in the data node(FHSS)

Section 15.247(a)1l

1) Pseudorandom hop sequence. The system shall hop to channel frequencies that
are selected at the system hopping rate froma pseudorandomy ordered |ist of
hoppi ng frequenci es. |ndicate how the pseudorandom hoppi ng sequence is
derived. Provide a list of channel frequencies and a sanple of a few
sequences

The pseudor andom sequence is generated in a nine-stage shift register whose 5'F
and 9'" stage outputs are added in a nodul o-two addition stage with the result
fed back to the input first stage. This produces a pseudorandom sequence | ength
of 31 bits for page and inquiry nodes and provides for transition to a 511 bit
pseudor andom sequence | ength for data npde of operation



For connection state the inputs to the shift register are determ ned by the
address and clock of the Master unit in the connection. The address is a unique
48 bit identifier for the unit, and the clock is a 27 bit counter. This is
further described in Exhibit D Operational Description (Extracts fromthe

Bl uet oot h Speci fi cation)

The following is the list of channel frequencies :-
Country Frequency Range RF Channel s
Europe & USA 2400-2483.5 Mz f= 2402 + k Mz k=0, ....,78

The followi ng are two exanpl es of possible 79 channel hoppi ng sequences w th
channel s identified as 1 through 79. The channel nunbering scheme starts with
channel 2 at 2402MHz and with channel the 79th at 2480MHz as channel 80.

Sequence one : -

3,18, 69, 56,5, 78,57, 28, 71, 81, 23, 34, 58, 35, 30, 1, 45,51, 4, 72,67, 37,79, 21, 68, 31, 25,
12, 38, 70, 24, 8, 42, 39, 64, 15, 32, 60, 41, 14, 7, 26, 66, 16, 62, 74, 59, 48, 20, 29, 55, 77, 75, 49,
53, 76, 6, 43, 65, 73, 63, 52, 61, 19, 46, 54, 17, 40, 47, 33, 50, 44, 9, 22, 10, 13, 11, 27, 34

Sequence two : -

49, 5, 40, 56, 63, 13, 41, 32, 78, 2, 19, 37, 55, 68, 74, 20, 79, 22, 30, 39, 44, 67, 31, 27, 3, 14, 33,
58, 70, 60, 69, 4, 71, 12, 47, 69, 38,53, 77,6, 76, 61, 29, 1, 7, 54, 9, 62, 11, 15, 36, 10, 42, 65, 22,
50, 57, 73, 16, 46, 8, 28, 64, 18, 52, 17, 51, 35, 26, 25, 43, 21, 48, 23, 34,59, 72, 75, 66

2) Use of each frequency equal ly on average.

Each frequency nmust be used equally on the average by each transmtter.

Except for voice systens, each new transm ssion may not start at the sane point
in the sequence or the frequencies will not be used equally used. Therefore,
Descri be where the next transmi ssion starts when all frequencies are not used
for a previous nmessage. This is required because sone transm ssions nmay need
only a few frequency hops to be conpleted. i.e. |If the transm ssion started on
the sanme frequency each tinme, this frequency woul d be used nore than the others
if many short transm ssions were sent.

The hoppi ng sequence is unique for the connection and is determ ned by the
address of the Master unit in the connection. The clock of the Master determ nes
the phase in the hopping sequence. In any transnission where the whol e sequence
is not used, the next transmission will start at a random point in the sequence,
solely determned solely by tinme el apsed on the Master clock. This nmeans that in
a series of short transm ssions the starting frequency (within the fixed
repeating sequence unique to the Master) of each transm ssion is determ ned by
the Master clock, and will nornally be different each tine. In fact the hop
frequency at a fixed tine fromthe start of the connection will be the sane

whet her there is one long transmi ssion or a series of short transm ssions.
Therefore, on average a series of short transm ssions at randomtines wll
occupy all channels equally, since the start frequency is determ ned solely by
time elapsed. This is further described in Exhibit D Operational Description
(Extracts fromthe Bl uetooth Specification)



3) Receiver matching bandw dth and synchroni zation

Section 15.247(a)l indicates that the systemreceivers shall have input
bandwi dt hs that match the hoppi ng channel bandw dths of their corresponding
transmitters and shall shift frequencies in synchronization with the transmtted
signals. Please explain how the device conplies with this rule when a packet is
repeated or when nultiple packets are sent. Wat is the receiver input
bandwi dt h? How does the receiver shift frequencies and determni ne which
frequency to shift to in order to synchronize with this transmtter?

The receiver bandwi dth (either in hybrid node (32 hopping channels) or in the 79
hoppi ng channel node) is 1 Miz.

Wien a connection is nade the Slave device receives information about the Master
address and cl ock state. Periodically during the connection state the Master and
Sl ave cl ocks are synchroni sed. The Slave therefore has the sane information as
the Master for determ ning the hop sequence and phase. The Master and Sl ave are
therefore able to calcul ate separately the sane hop sequences for their
transmitters and receivers throughout the connection. Thus the receiver is able
to track the transmitter hops and stay in synchronization

The transmitter and receivers physically shift frequency by the baseband
software controlling a Voltage Controlled Gscillator, which shifts frequency
wi thin the allowed channel s

If a packet is corrupted or not received it can be retransmitted, but it is
treated as a new packet as far as the hoppi ng sequence is concerned. That is the
same hop frequency is not used, the next hop frequency in the sequence is used

For packets that occupy nore than one tine slot (of 625 m croseconds) the sane
frequency is used throughout the packet. However, for the reasons given above

the hop frequency at the start of the next packet is purely related to el apsed
time on the Master clock, so a sequence of nulti-slot packets at randomtines

wi Il on average occupy all channels equally.

This is further described in Exhibit D Operational Description (Extracts from
the Bl uetooth Specification)

Section 15.247(9)

4) Conpliance with all rules when short bursts are sent. How does the device
conply with this requirenment?

The answer to this is described in 2) above

Section 15.247(h) Coordination requirenent.

5) The transmtter cannot coordinate its hoppi ng sequence with the hoppi ng
sequence of other transmitters, or vice versa, for the purpose of avoiding the
si mul t aneous occupancy of individual hopping frequencies by multiple
transmitters. Provide a description on how the device conplies with this rule



As expl ai ned on page 43 (Section 2.2) of the Bluetooth Specification (contained
in Exhibit D Operational Description (Extracts fromthe Bl uetooth
Specification)), the hop sequence is generated i ndependently by the Master from
its Bluetooth Device Address, and the hoppi ng sequence is determ ned by the

Bl uetooth clock of this sane Master. As the Bluetooth Device Address is unique
to a particular device, there is no nechani smfor coordination of hop
frequencies to avoid nultiple occupancy. No Master unit has any freedomto vary
the mechani sm by which the hop sequence and phase is determ ned. The unit
address is fixed during manufacture and the clock circuitry and hop sequence
generation is performed in hardware, which cannot be controlled by the unit.

Provide the following infornation with regard to the device operating in the
page and inquiry node under the Spread spectrum Hybrid requirenments in Section
15.247(f) and Section 15.247(a)1l.

6) Pseudor andom hop sequence. The system shall hop to channel frequencies that
are selected at the system hopping rate froma pseudorandomy ordered |ist of
hoppi ng frequenci es. Indicate how the pseudorandom hoppi ng sequence is derived.
Provide a list of channel frequencies and a sanple of a few sequences.

The pseudor andom sequence i s generated in a nine-stage shift register whose 5'"
and 9'" stage outputs are added in a nodul o-two addition stage with the result
fed back to the input first stage. This produces a pseudorandom sequence | ength
of 31 bits for page and inquiry nodes and provides for transition to a 511 bit
pseudor andom sequence | ength for data node of operation.

I'n inquiry node the sane set of 32 frequencies randomy distributed within the
79 channel s are used, but the start point in the sequence sel ected depends on
the inquiring unit’s clock.

I n page node a random set of 32 channels are chosen dependent on the address of
the unit being paged, and the start point in the sequence sel ected depends on
the paging unit’s clock.

The following is the list of channel frequencies :-

Country Frequency Range RF Channel s

Europe & USA 2400-2483.5 Mz f= 2402 + k Mz k=0, ...,78

The followi ng are two exanpl es of possible 32 channel hoppi ng sequences w th
channel s identified as 1 through 32.

Sequence one : -

4,71,12, 47,13, 38,53, 22, 6, 45, 61, 29, 2,7, 54, 9, 62, 11, 15, 36, 10, 42, 65, 24, 50, 57, 23, 16,
46, 8, 28, 64

Sequence two : -

43, 40, 65, 16, 33, 61, 42, 15, 8, 27, 67, 17, 63, 69, 60, 49, 21, 30, 56, 57, 10, 50, 54, 13, 7, 44, 66,
19, 63, 53, 22, 32



7) Use of each frequency equally on average

Each frequency nust be used equally on the average by each transmitter

Except for voice systens, each new transm ssion may not start at the sane point
in the sequence or the frequencies will not be used equally used. Therefore
Descri be where the next transm ssion starts when all frequencies are not used
for a previous nessage. This is required because sone transm ssions nay need
only a few frequency hops to be conpleted. i.e. |If the transm ssion started on
the sane frequency each tine, this frequency woul d be used nore than the others
if many short transm ssions were sent.

For inquiry node, the selection scheme used a fixed segnment of 32 hop
frequencies fromthe 79 hops spanni ng about 64 M#z and visits these hops once in
a random order. |In any subsequent inquiry sequences, the same 32 hop segnent is
used, but each tinme a randomstarting point in the sequence is used dependent on
the unit’s clock. So for a unit naking a series of short inquiry transm ssions
each new transm ssi on sequence starts at a randompoint in the fixed 32 hop
sequence, so the inquiring device will on average occupy all of the 32 channels
equal |y

For page node, the sel ection schene chooses a random segnment of 32 hop
frequenci es dependent on the address of the unit being paged, and visits these
hops once in a randomorder. |In any subsequent inquiry sequences to the sane
unit, the sane 32 hop segnent is used, but each tinme a randomstarting point in
the sequence is used dependent on the unit’'s clock. In any subsequent inquiry
sequences to a different unit a different random segnent of 32 hop frequencies
is selected. So for a unit making a series of short page transm ssions, each new
transm ssion sequence starts at a random point in the 32 hop sequence, so the
paging device will on average occupy all of the 32 channels equally. Note that
in practice this is unlikely to occur as the purpose of the paging node is to
enter connection state, when the unit operates in the full 79 hop sequence (FHSS
node)

8) Receiver matching bandw dth and synchroni zation

Section 15.247(a)l indicates that the systemreceivers shall have input
bandwi dt hs that match the hoppi ng channel bandw dths of their correspondi ng
transmitters and shall shift frequencies in synchronization with the transmtted
signals. Please explain how the device conplies with this rule when a packet is
repeated or when nultiple packets are sent. Wat is the receiver input
bandwi dt h? How does the receiver shift frequencies and determ ne which
frequency to shift to in order to synchronize with this transmtter?

The receiver bandw dth (either in hybrid node (32 hopping channels) or in the 79
hoppi ng channel node) is 1 Miz.

The transmtter and receivers physically shift frequency by the baseband
software controlling a Voltage Controlled Gscillator, which shifts frequency
within the allowed channel s

There are no multi-slot packets in inquiry and page nodes, and packets are not
r epeat ed

The purpose of inquiry node is to identify devices available for connection. The
inquiring device enters inquiry transmt npde as described in 7) above. A unit



available to be identified will be in receive-only inquiry scan. Both operate on
the sane set of frequencies, but at the start of the process they are

uncoordi nated in frequency hop. Wen the scanning device receives a packet from
the transnmitting device it responds with a single packet on an of fset frequency
contai ning informati on about the device address and capabilities. Fromthis
information the inquiring device can choose to enter page nbde in order to nmake
a connection

The purpose of page node is to connect to another device. The pagi ng device
enters page transmt node as described in 7) above. A unit available for
connection nmust be in receive-only page scan. Both operate on the sane set of
frequencies, but at the start of the process they are uncoordinated in frequency
hop. Wen the scanni ng device receives a packet fromthe transnmtting device it
responds with a single packet on an offset frequency containing information
about the device address. The scanni ng device receives the information required
to synchronize to the paging unit’s hop sequence in the first packet. There is
one further exchange of packets on the now synchroni zed page hop sequence, and
then both units nove to the connected state (FHSS node)



