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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are members of
ISO or IEC participate in the development of International Standards through technical committees
e i i izati i i i i ivi and IEC
te¢hnical committees collaborate in fields of mutual interest. Other international organizations, goernmental
nformation

rnational Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

THe main task of the joint technical committee is to prepare International Standards. Draft Infernational
Standards adopted by the joint technical committee are circulated to national bodies for voting. Pubfication as
an International Standard requires approval by at least 75 % of the national bodies casting a vote.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent
rights. ISO and IEC shall not be held responsible for identifying any,or.all such patent rights.

ISP/IEC 17982 was prepared by Ecma International (as ECMA:401) and was adopted, under a spg¢cial “fast-
trdck procedure”, by Joint Technical Committee ISO/IEC JTC"1, Information technology, in parallel with its
approval by national bodies of ISO and IEC.
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Introduction

This International Standard specifies the PHY protocol and for wireless communication between the Close
Capacitive Coupling Communication (CCCC) devices.

vi © ISO/IEC 2012 — All rights reserved
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TERNATIONAL STANDARD ISO/IEC 17982:2012(E)

Information technology — Telecommunications and information
exchange between systems — Close Capacitive Coupling
Communication Physical Layer (CCCC PHY)

TH
slq

Cq

3

TH

Scope
is International Standard specifies the CCCC PHY for Full duplex and Broadcast, communicati
ts on frequency division multiplex channels.

Conformance
nforming entities implement:

both Talker and Listener,

listen before talk (LBT) for both Talker and Listener,

the capability to execute association on FDC2 and to communicate on (FDCO and FDC1), (
FDC4), or (FDCO, FDC1, FDC3 and FDC4),

the capability for Talkers and Listeners to-use any of the 8 TDS on a FDC,

both Full duplex and Broadcast communication, and pass the tests in Annex A as specified here

Normative references

e following referenced)documents are indispensable for the application of this document.

bn in time

FDC3 and

For dated

references, only the.'edition cited applies. For undated references, the latest edition of the referenced

dg

IS
TH

IT

cument (including-any amendments) applies.

D/IEC 7498:1:4994, Information technology — Open Systems Interconnection — Basic Referen
e Basic Model

J-TA/ 41, Data communication over the telephone network — Code-independent error-control sys

ce Model:

fem

4

Terms, definitions and acronyms

For the purposes of this document, the following terms and definitions apply, in addition to those defined in
ISO/IEC 7498-1:1994.

CRC Cyclic Redundancy Check

D Divisor
DUT Device Under Test
FDC Frequency Division Channel

© ISO/IEC 2012 — All rights reserved
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LBT
LEN
Listener
P-DU
P-PDU
PHY
RFU

Listen Before Talk

Length

entity that does not initiate communication
PHY Data Unit

PHY PDU

Physical layer

Reserved for Future Use

TDS
Talker

5 Con

5.1 Representation of numbers

Time Division Slot

entity that initiates communication

ventions and notations

X!
he
bit

The followling conventions and notations apply in this document.

- A seqlence of characters of ‘A’, ‘B’, ‘C”, ‘D, ‘E’ or ‘F’ and decimal digits in.parentheses represent numbeérs
in hexadecimal notation unless followed by a ‘b’ character see next.

- Numbgrs in binary notation and bit patterns are represented-by a sequence of 0 and 1 digits or
charagters in parentheses followed by a ‘b’ character, e.g.%(0X11X010)b. Where X indicates that {
setting of a bit is not specified, and the leftmost bit is the m@st significant bit unless the sequence is a
patterp.

5.2 Names

The names of basic elements, e.g. specific fieldsyare written with a capital initial letter.

6 Gen

The proto
through m

Plate-elec
The plate
The plate
See Figurs

Figure 2 i

bral

ediators, such as conductive and dielectric materials.
frodes for CCCC.device E and F are equivalent to the reference plate-electrode assembly.
electrode Afaces to the imaginary point at infinity and the plate-electrode B faces to the mediat

electrodé.C faces to the mediator and the plate-electrode D faces to the imaginary point at infin
e 1.

col architecture of CCCC\follows ISO/IEC 7498-1 as the basic model. CCCC devices communicate

Dr.
ty.

5 the equivalent circuit of Figure 1. The voltage of X is the potential of the point at infinity. T

he

voltage of Y is the potential of the point at infinity. It is deemed that the potential of X and Y is identical.
Therefore, X and Y is imaginary short. Consequently, device E and F is able to send and receive signal.

Regarding the information transfers from CCCC device E to F, the device E changes the voltage between
plate-electrode A and B. It changes the electric charge between plate-electrode B and the mediator. The
change in electric charge affects the device F by the capacitive coupling between plate-electrode C and
mediator. Plate-electrodes A and B and plate-electrodes C and D have potential differences of reverse
polarity; therefore device F senses the information as changes in voltage between plate-electrode C and D.

© ISO/IEC 2012 — All rights reserved
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Plate-Electrode C
point at infinity

Rlate-Electrode A

1 Closed Capacitive
I Coupling Communication
Device E

sL?\\'\\i\'\\i\'\\\\'\\\\'\'\\\'\\i\

Figure 1 — Electricalkmodel

Plate-Electrode B

Plate-Electrode A

PO e

X ! DeV|ce E

Plate-Electrode B

Plate-Electrode A

\;\XX\\X AL \X&\\X&
E'z;zzsz;'° | st
/ ediator k
A Conduct:ve '\
V] R & matenas int atlinfinity
point at infinity \g \/ : Dlelectnc g A EQ poin
materials
asat o R

Plate-Elgctrode D

Closed Capacitive
Coupling Communication
Device'F

Aomomok

point at infinity

Conductive materials
or-Dielectric materials

Plate-Electrode C

Plate-Electrode D

Device E is listening and
Device F is talking

Devtce F Y

Conductive materials
or Dielectric materials

Plate-Electrode C

Plate-Electrode D

\j \ \ \ \
|_@_| |—'\Nv—| |_@_| Device E is talking and
Device F is listening
H_/ \ J
Device E

Device F i Y

Figure 2 — Equivalent circuit
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Information transfer between CCCC device E and F takes place by the synchronous communication, see
13.1. 8.2.1 specifies 5 frequency division channels (FDC) by division of the centre frequency. Each FDC
consists of a sequence of time-segments. Each time-segment consists of 8 time division slots (TDS) for time
division multiple-access, see Clause 12. Peers use the Listen Before Talk (LBT) procedure in 13.1 to
ascertain that a TDS is not occupied. The TDSs are negotiated using the association procedure specified in
Clause 14.

15.1 and 15.2 specify Full duplex and Broadcast communication respectively. In Full duplex communication,
Talkers and Listeners exchange P-PDUs (see Clause 9) by synchronous communication. In Broadcast
communication Talkers broadcast P-PDUs and Listeners receive P-PDUs without acknowledging.

Length information and CRC is added to the SDU to construct a PHY Data Unit (P-DU), see Clause 10. The
sender sggments the P-DU into P-PDUs. The receiving entity reassembles the P-PDUs into the P-DU; see
Clause 11|, and forwards the SDU to its PHY User as illustrated in Figure 3.

SDU SDhuU
PHY User A

PHY

| LEN |[ v sbu | | cre}
P-DU

4
segmentation reassembly

Level | Pre- : TDS \Sequefnce| { Pajload Leve time
’Space Adjust amble‘ Sync IAttnbutel number ngmbN\ I (segm%ed ?(DU) ICRC‘AdJustISpace‘

Level [ Pre- : TDS [Seque “VPaylo evel
’Space Adjust amblel Sync lAttnbute number ngmbﬁ% I (segmente&dP -DU) ICRC‘AdJustISpace‘

Level [{ TDS | Sequence
’Space Adjust amblel Sync IAttnbute numberl

P-PDU

< Payload 7 evel
number I (segmented P-DU) ICRC‘AdJustISpace‘

Figure 3 — PHY model

7 Refdrence plate-electrode assembly

electrode B specified in_kigure 4. Dimensional characteristics are specified for those parameters deemed|to

The referIgce plate-electrade~assembly for the CCCC devices shall consist of plate-electrode A and plate-
be mandatory.

a=20,040,1 mm

b =20,0 404, mm

The distance ¢ between plate-electrode A and B shall be 5,0 + 0,1 mm by horizontal flat surface.
d=0,30+ 0,03 mm
The displacement of centre of area e between plate-electrode A and B shall be at most 0,1 mm.

The material of the plate-electrodes shall be 99% to 100% copper or equivalent.

4 © ISO/IEC 2012 — All rights reserved
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e twisted-pair wire shall be connected inside the circle area f'specified in Figure 4. The f has a diameter of

2,0 £ 0,5 mm. The twisted-pair wire shall be stranded wire and 26, 27, or 28 specified American Wire Gauge
(AWG). The length of the twisted-pair wire for the reference plate-electrode assembly shall be less than 1,0 m.

« a g o

-

|

TH
coj

.1 Voltage conditions

[P
|‘
N

|| N

Plate-Electrode A

Twist-pair wire

N

Plate-Electrode B

Figure 4 — CCCC reference plate-electrode assembly

PHY parameters

e following conditions-ef the voltage between the outer and the inner plate-electrode shall bg¢ used for
mmunication.

+m volts

—m velts

Q-volt

OPEN

The value m depends on implementations. 0 volt is achieved by shorting the two plate-electrodes in a plate-
electrode assembly. OPEN is achieved by disconnection of the plate-electrode assembly from the driver
circuits.

© ISO/IEC 2012 — All rights reserved 5
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8.2 Bit representation

8.2.1 Bit duration
The centre frequency f; is 40,68 MHz + 50 ppm.
The bit duration T equals D/f; seconds.

Table 1 specifies the relation between FDC and D.

Table1 — FDC and D

FDC D
0 11
1 7
2 5
3 3
4 1

8.2.2 Bit encoding

Manchestger bit encoding is specified in Figure 5. Depending on the.relative orientation, bits are received wlith
either posiftive or negative polarity. The half bit time transition shalkbe between 0,4 T and 0,6 T.

: T ;
> g
O TI2 T2 |
S : 3
+IT1 VOIS - e— ;
3 | time
Bit (1)b encoding Ovolt i |
- Volts ~-----——--- - ‘
: T 1
A g
L T2 T2
S : )
+mvolts -,
i ' time
Bit (0)b encoding 0 volt 3 |
~M VOIS - se— 3

Figure 5 — Bit encoding

8.3 Transmission

P-PDUs shall be transmitted byte-wise in the sequence specified in 9.1. Bytes shall be transmitted with least
significant bit first.

8.4 DC balance of a P-PDU
The DC balance of a P-PDU is (Sp - Sn) / (Sp + Sn) x 100 [%] where Sp is the integral of the positive voltage

parts of one P-PDU and where Sn is the integral of the negative voltage parts of one P-PDU. The DC balance
shall be less than + 10 % per P-PDU.

6 © ISO/IEC 2012 — All rights reserved
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8.5 Reception of a P-PDU

While receiving a P-PDU, receivers shall put the voltage condition to OPEN.

9

P-PDU

9.1 Structure

v o i mble, 5 T of
nc, 2 T of Attrlbute 3 Tof TDS number 2 T of Sequence number 32 T of Payload 16 T of CRC and 2 T of

Sy
Pqgst-amble. The P-PDU continues/ends with 1,5T of Level adjust and another 0,5T Space. The“bi{ encoding
specified in 8.2.2 shall be applied to Attribute, TDS number, Sequence number, Payload, and CRC.
64 T is represented by ty, ty, t3, ... tg6.
Sppce (0,5T) Attribute (2 T)
Level adjust (1,5T) TDS number (3 T) Level adjus} (1,5 T)
Pre-amble (2 T) Sequence number (2 T) Space (0,5T)
l Syne (5T) Payload (32 T) CRC (16 T) 1
I
Postamble [2 T)
P-RDUN66 T)
Figure 6 — P-PDU structure
9.2 Space
THe Space duration shall be 0;5 T with voltage condition OPEN.

9

Le

9.4 Pre-amble and Sync

.3 Level adjust

vel adjust shall be?,5 T of 0 volt.

Fig
S

jure, 7 specifies Pre-amble and Sync patterns. The transmitter shall apply pattern P. If the receiy
ne pattern P then it shall decode the bits in a P- PDU as posmve polanty If the receiver detects Sy

amble and Sync Other patterns shall not be handled as Pre-amble and Sync

© ISO/IEC 2012 — All rights reserved
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Pattern P
+
time
0
ts ts ts ts t; ts to
Pattefn Q
+
time
0
Pre-amble x Sync
2T 5T
Figure 7 — Pre-amble and Sync patterns
9.5 Attribute
Table 2 sgecifies the bit encodings of the attribute settings’in a P-PDU.
Table 2 ~--Attribute settings
Definition
to | ti FDC2 FDCO, FDC1, FDC3, and FDC4
0 0 |] Association Request..J1 or | Null P-PDU
Association Response 2
0 1 || Association Reésponse 2 or | The last Data P-PDU
Association.Request 2
1 0 || RFU The first Data P-PDU
1 1 RFU Data P-PDU between the first and the last Data P-PDU
If a receivergets RFU attribute settings it shall ignore the P-PDU and stay mute.

9.6 TDS number

The TDS number field shall indicate the slot number in which the P-PDU is send; numbers 1 to 8 are identified
by (000)b to (111)b.

8 © ISO/IEC 2012 — All rights reserved
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9.7 Sequence number

9.7.1 Initial and range

P-PDUs shall be identified by the sequence numbers in the range of (00)b to (11)b. The first P-PDU shall have
(00)b in the sequence number field.

9.7.2 Acknowledgement

To

acknowledge correct reception, receivers shall increment the sequence number by 1 (modulo

) from the

COj

9

TH

9.

TH
Ps
re

EXx

Pq

N

BF:

1(

Figure 8 specifies<the P-DU. It shall consist of LEN, SDU, and CRC.

.8 Payload

.10 Post-amble

.1 Null P-PDU

.12 Data P-PDU

rrectly received P-PDU as the sequence number in the next P-PDU.

e payload field of a P-PDU contains 4 bytes.

D CRC

e scope of CRC shall be the last 1 T of Sync as a bit, Attribute, TDS_number, Sequence nu
yload. The CRC shall be calculated according to ITU-T V.41 with pré=set value (FF FF). If the C
ceived P-PDU and the calculated CRC upon reception differ, the P-BU shall be ignored.

pmple: with Attribute (11)b, TDS number (010)b, Sequence number,.(10)b, Payload (55 AA 00 FF) the CRC i

st-ambles consist of 1,5 T of Level adjust and 0,5 T.of Space.

Il P-PDUs have Attribute of (00)b and a/payload (00 00 00 00).

ta P-PDUs have a payload(with a (possibly segmented) P-DU.

) PHY Data Unit{P-DU)

mber, and
RC of the

(6F AB).

L 2byte LEN bytes
| >’< ,_2byte
I LEN I SDU | aY=Yaul |

Figure 8 — PHY Data Unit (P-DU)

LEN contains the length of SDU in bytes + 2. The CRC shall be calculated over the LEN value and the SDU

ac

cording to ITU-T V.41. The pre-set value shall be (FFFF).

© ISO/IEC 2012 — All rights reserved


https://standardsiso.com/api/?name=b50ab4a5e5e43ba14905461fe918a8ee

ISO/IEC 17982:2012(E)

11 Segmentation and Reassembly

P-DU shall be segmented and reassembled into 4 byte payloads of P-PDU as illustrated in Figure 9, by using
the Attribute settings in Table 2.

P-?U
|
Ignore for A
E 8 8 information
— 2 O exchanae.
Sepmentation | [ | T Reassembly
\j Z
P-PDU P-PDU P-PDU P-PDU
Figure 9 — Segmentation and Reassembly
12 TDS
A TDS is|64 T wide. A P-PDU which is 66 T wide (see Figure 6),5shall be transmitted in one TDS. Sge

Figure 11

TDSs shall be numbered from 1 to 8 in each time segment as.jlidstrated in Figure 10.

' Time-segment

Time-segment '

Time-segment '

Time-segment '

Time-segment

—
~ N M S O O K~ O ~ N O T 0 O M~ 0 «~ N O F 10 O~ 0 «~ N O B0V O N~ 0 ~ N
DV N PO D DD WY BB WD D B W D RR DO B B O O B OB BQBND B O B DG
OO0 0o 00000000000 o0 00000 0000000 a0aQaQaA
F+~~+HFHFFHrFHFFFFFFFFRFFFFFFFFFFH Y FFFFFFFFFFRFFRFRFRFEFFRFFRFEFRFE
Figure 10 — Time-segment and TDS
TDS
05T ik=x 15T 15T %S 05T
[0 [0
5 ) ol ©
Ke)
EOE;% g o
sifus_g
) c—m
L NIZ =gl o
a n
P-PDU

10

Figure 11 — Mapping of a P-PDU and a TDS
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This International Standard specifies Full duplex and Broadcast communication. A TDS is used for
unidirectional communication. A Full duplex channel consists of two TDSs and one TDS is used for Broadcast

co

mmunication.

The TDS may be either fixed by configuration or be negotiated.

Talkers may either use fixed configured TDS(s) on FDC1 or FDC3 or alternatively negotiate using TDS(s) on
FDC1 or FDC3 using the association procedure. Talkers that select FDCO or FDC4 shall negotiate TDS using
the association procedure in Clause 14.

Be

13

13

Du

£ H ThQ s, o} LRT ] 1 H b
TUTT USITTy a TUO, TIUUTS Slidll UST LD T dallu Synuimmurioaturt.

b LBT and synchronisation
A1 LBT
ring LBT, entities shall listen for 576 T on the selected FDC to seek a free<FDS. A TDS is occu

thé entities receive a correct P-PDU.

13

If

.2 Synchronisation

hll TDSs on the FDC that the Talker selects are found to be frée using LBT, then that Talker sha

the TDS timing on its selected FDC. Otherwise the Talkers shall synchronise to the TDS timing o

us|

T4
an

1.

ng LBT. Listeners shall always synchronise to the TDS timing on the FDC using LBT.

14 Association procedure

d Listeners exchange the P-PDUs on 2 Fullduplex TDS in FDC2, in the following steps:

Talker selects a free association DS in the range from 0 to 3 in FDC2, using LBT.

Talker selects (1 for Broadcast and 2 for Full duplex) free slot(s) in an FDC other than FDC2, us
Talker sends Association)Request 1 P-PDU specified in Table 3 on the association TDS from s
Attribute (00)b, Sequence number (00)b and FDC/TDS(s) from step 2 and the selected comi

mode.

Listener sepds-Association Response 1 P-PDU specified in Table 4 on the association TDS n
with Attribute (01)b, Sequence number (01)b and random number.

Talker.sends Association Request 2 P-PDU specified in Table 4 on the association TDS from s
Attribute (01)b, Sequence number (10)b and the random number from Association Response 1.

bied when

| generate
n the FDC

Ikers use the association procedure to negotiate the communication TDS(s). During this proceduie, Talkers

ng LBT.
tep 1 with
nunication

imber + 4

tep 1 with

7.

8.

Listener sends Association Response 2 P-PDU specified in Table 3 on the association TDS number + 4

with Attribute (00)b, Sequence number (11)b and FDC/TDS(s) from Association Request 1.

Peers attempt communication as specified in Clause 15 on the FDC/TDS(s) from Association Request 1.

If the FDC/TDS(s) from Association Request 1 are occupied peers may repeat this association procedure.

Figure 12 illustrates steps 3 to 6.

© ISO/IEC 2012 — All rights reserved
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Talker Listener

LBT on the FDC2

Association Request 1

send
 ) receive
Association Response 1 send
receive 4 

ot D

send Asseciaten-Reguest2
 > receive
Association Response 2 send
receive 4 

Figure 12 — Association

Table 3 — Payload with parameters of Association Request 1 and Association Response 2 P-PDU
Payload Settings
tas
ta7
Shall be one’s complement of t17, t1s, t19, 120, 121, 1o, to3, 124, tos, tog, to7, tos, 2o, t30, 131, t32
tas
t33
ta2 RFU
t31 RFU
t30 RFU
tog RFU
tog RFU
to7 0 | Full duplex | 0~| ‘Broadcast
tos 0 | communication k1" communication Other settings are RFU
tos 0 0
tos 0 Listener | 1 | Listener’ | O | Listener | 1 | Listener | O | Listener | 1 | Listener | O | Listener | 1 | Listengr
tos 0 uses | 0| usés 1] uses L1 uses | 0| Uses | 0] uses 1] uses |1 uses
t22 0 TDS 1 0 TDS 2 0 TDS 3 0 TDS 4 1 TDS 5 1 TDS 6 1 TDS 7 1 TDS §
to1 0 Talker \A~] Talker | O | Talker | 1| Taker | O | Taker | 1| Talker | O | Talker | 1| Talke
too 0 uses 1 0 | uses 11 uses L1 uses | 0| Uses | 0] uses L1 uses L1 uses
t19 0 TDS 1 0 TDS 2 0 TDS 3 0 TDS 4 1 TDS 5 1 TDS 6 1 TDS 7 1 TDS §
t1s 0 |/AUse FDC O | 1| Use FDC 4 Other settings are RFU
t17 0 1

12
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Table 4 — Payload with parameters of Association Response 1 and Association Request 2 P-PDU

Payload Settings

tas

taz

Shall be one’s complement of t17, tig, t1g, tao, t21, t22, t23, to4, tos, tos, to7, t2s, tae, 0, 131, ta2

taq

{33

{32

t31

Random number

t1g

t17

1% Communication
Entities exchange P-PDUs (see Clause 11) using either Full dupléx or Broadcast communication.

Entities shall send Null P-PDUs when there is no P-DU (see Clause 10) pending until the PHY Wser stops
communication.

18.1 Full duplex communication
Sge 9.7.1 for the rules on the sequence numbering.
THe sender shall resend the current P-PDU-until it is acknowledged. See 9.7.2.

THe next P-PDU shall have a sequence number of the (last received sequence number + 1) modulo}4.

FiIure 13 illustrates Full dupléx communication without any errors.

Figure 14 illustrates a Eull duplex communication flow with receive errors.
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Talker Listener
o [resetthe sequence number  Send Sequence number (00)b
c Receive
[0}
§, increment the sequence number
] Sequence number (01)b Send
()
€ Receive
'_
T in At the-SequeRce-RumMbeE Seguence number (10)b
= Send ’
5 Receive
g, increment the sequence number
3 Sequence number (11)b Send
()
£ Receive
'_
o increment the sequence number Sequence number (00)b
p Send  ) )
- Receive
[
g increment the sequefice number
%’ Sequence number (01)b Send
g Receive
S PPN E N N
P increment the sequence number Sequence number (10)b
<
= Send \ Réceive
£ increment the sequence number
jo))
$ Sequence number (11)b Send
()
£ Receive
s Ve __
« increment the sequence number Sequence number(00)b
t Send  —> Receive
é increment the sequence number
= Sequenge number (01)b Send
@ Recei
& eceive
£
'_

Figure 13 — Example flow of Full duplex communication
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Talker Listener
o [Teset the sequence number  Send Sequence number (00)b
=
@
£
(o))
@
@
Q .
£ Receive
i
E Resend-sameRP-PDU Sequence number (00)b
=
@
£
[}
@
@
(0]
£ Receive
'_

Sequence number (00)b

\

Sequence number (01)b

"/X/,

Sequence number (00)b

Sequence number(01)b

Sequefice number (10)b

[

Sequence number (01)b

Receive
incrementthe sequence number

Sénd

Receive

Resend same P-PDU

Receive (fail)

Resend same P-PDU

o Resend same P-PDU
<

k=

[]

£

o)

@

@

£ Receive (fail)
o ]
@ Resend same P-PDU
<

<

[]

£

o

[0]

P

.g Receive
F o ]
< Send
3

<

e

[3]

£

[

3 )
& Receive
£

'_

Figure 14 — Example flow of Full duplex communication with some resending

15.2 Broadcast comimunication

Br

Fg
in

badcast communication is unidirectional and unacknowledged.

r broadeast communication, the Talker (hereafter referred to as Broadcaster) shall use the LBT
13.1 torfind a free TDS on FDCO or FDCA4.

procedure

Ar

| £ H H | <l ol
y MutlTiveTo UNrToutTiIvielT o Illqy TCUCIVO VTUAULAOLTU

PPN
T NJuUo.

See 9.7.1 for the rules on the sequence numbering.

The Broadcaster may repeatedly send identical P-PDUs. The next P-PDU shall have a sequence number of
the (last sent sequence number + 1) modulo 4.

Note: Repeating identical P-PDUs may increase communication robustness.

Figure 15 illustrates broadcast communication flow. In this example, the Broadcaster sends identical P-PDUs
in 2 time-segments.
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Time-segment n+3 Time-segment n+2  Time-segment Time-segment n

Time-segment n+4

Broadcaster

increment the sequence number

Send

increment the sequence number

Send

increment the sequence number

Figure 15 - Example flow of Broadcast communication

Send
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Sequence number (00)b

Receive

Sequence number (01)b

)

Sequence number (01)b
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\

Receive

Receive

Receive
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Annex A
(normative)

Tests

A4 Reference plate-electrode-test

T¢sts and measurements made to check the requirements of this International Standard shall be ca
the¢ following ambient conditions of the air immediately surrounding the plate-electrode assemblies.

Tgmperature: 20 °C to 30 °C
Relative humidity: 40 % to 70 %
Canditioning period before testing: at least 1 hour.

THe reference plate-electrode assembly shall be horizontally-opposéd to the plate-electrode asg
DUYT. The plate-electrodes shall be terminated by a 50 Q resistor. See-Figure A.1.

THe power sources of the Signal Generator and the Spectrum‘Analyzer shall be electrically isolated
other.

Arly conductive materials without air shall not be in range of 50,0 cm from a plate-electrode asse
digtance between a plate-electrode assembly and the-'Signal Generator shall be from 50,0 cm to
THe distance between a plate-electrode assembly and the Spectrum Analyzer shall be from 5
100,0 cm.

THe output and input impedance of the Signal Generator and the Spectrum Analyzer and the twiste
shill be terminated by a 50 Q resistor,

THe output signal level of the Signal Generator shall be 3,9 dBm of sine wave. The minimum po
specified in Table A.1 shall be-verified at the Spectrum Analyzer for the specified D and distance.

ried out in

embly for

from each

mbly. The
100,0 cm.
0,0 cm to

i-pair wire

wer levels
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Reference plate-electrode assembly Plate-electrode assembly for DUT

! !

Plate-electrode A | | [ ] Plate-electrode B Plate-electrode C | | ] Plate-electrode D

Distance between

plate-electrode B and C

Signal Spectrum
Generator Analyzer

Figure A.1 — Plate-electrode assembly test

Table A.1 — Receive Power (dBm)

Distance¢ between the fc/D (Mb/s)
PIate-EI}ctrode
Assembly (mm) 40,68 13,56 8,14 5,81 3,70
1,0+£0,5 -43 - 55 - 60 - 64 - 68
3,2+0,5 -47 ~58 - 64 - 67 -72
10,0 £ 0,5 -55 - 67 -73 -76 - 81
31,6+0,5 - 65 -78 -84 - 88 -94
100,0 + 0,5 - 81 -93 -99 -103 -108

A.2 P-PDU DC balance test

The P-PDUs with payloads-(00 00 00 00), (FF FF FF FF), (55 55 55 55) and (AA AA AA AA) shall meet the
requirements of DC balanee of P-PDU, see 8.4.

A.3 Protocol.test

Using the

A.3.1 Test setup
The test setup is illustrated in Figure A.2.

The Test Box shall be able to send and receive the test P-PDUs. The Test Box shall execute all the test
scenarios regarding DUT.

The protocol test setup shall consist of Reference plate-electrode assembly, Test box and DUT. The

Reference plate-electrode shall be connected to the Test Box. The distance between plate-electrode B and C
shall be 10,0 + 0,5 mm.

18 © ISO/IEC 2012 — All rights reserved
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The power source of Test Box and DUT shall be electrically insulated each other.

NOTE If Test Box and DUT get power source from the same lamp line then it is not isolated each other and it means
their ground connected each other.

Reference plate-electrode assembly Device under test (DUT)

Plate-electrode A  Plate-electrode B Plate-electrode C  Plate-electrode D

10,0 £0,5 mm

Test Box

Figure A.2 — Protocol test'setup

AJ3.2 Test scenario 1
Tdst Box activates as Talker and DUT activates-asiListener.

THe devices are tested on FDCO, TDS1 and“TDS5 in Full duplex communication with LBT and Association
procedure on FDC2, TDS1 and TDS5.

Sge Table A.2 as detail. Other possibte scenarios may be planned.

Af3.3 Test scenario 2
Tdst Box activates as Falker and DUT activates as Listener.

THe devices are tested on FDCO, TDS1 in Broadcast communication with LBT and Association procedure on
FOC2, TDS1 and-TDS5.

Sge Table Ax3 as detail. Other possible scenarios may be planned.

Al34, Test scenario 3

Test Box activates as Talker and DUT activates as Listener.

The devices are tested on FDC1, TDS1 and TDS5 in Full duplex communication without Association
procedure.

See Table A.4 as detail. Other possible scenarios may be planned.

A.3.5 Test scenario 4

Test Box activates as Talker and DUT activates as Listener.

© ISO/IEC 2012 — All rights reserved 19
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The devices are tested on FDC1, TDS1 in Broadcast communication without Association procedure.

See Table A.5 as detail. Other possible scenarios may be planned.

A.3.6 Test scenario 5
Test Box activates as Listener and DUT activates as Talker.

The devices are tested on FDCO, TDS1 and TDS5 in Full duplex communication with LBT and Association
procedure on FDC2, TDS1 and TDS5.

See Tablg A.6 as detail. Other possible scenarios may be planned.

A.3.7 Test scenario 6
Test Box activates as Listener and DUT activates as Talker.

The devices are tested on FDCO, TDS1 in Broadcast communication with LBT and Association procedure pn
FDC2, TDIS1 and TDS5.

See Tablg A.7 as detail. Other possible scenarios may be planned.

A.3.8 Test scenario 7
Test Box activates as Listener and DUT activates as Talker.

The deviges are tested on FDC1, TDS1 and TDS5 in Full”duplex communication without Associatipn
procedurel.

See Tablg A.8 as detail. Other possible scenarios may-be planned.

A.3.9 Test scenario 8
Test Box activates as Listener and DUT activates as Talker.
The devicgs are tested on FDC1, TDS1)in Broadcast communication without Association procedure.

See Tablg A.9 as detail. Other,possible scenarios may be planned.
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Table A.2 — Test scenario 1

Step
Test Box with reference plate-electrode number .

assembly and Device under test (DUT)
Direction

< FDC2/TDS1 : Association Request 1 > 1 <FDC2:LBT>
Pre-amble/Sync = Pattern P, Attribute = 00, - DUT should be able to detect vacant TDS5 and receive
Sequence number = 00, Payload = (20)(00)(EO)(FF) Association Request 1.

< FDC2/TDS2 : Association Request 1 >
Pre-amble/Sync = Pattern P, Attribute = 00,
Sequence number = 00, Payload = (00)(00)(00)(00)

< HDC2/TDS6 : Association Response 1 >
Prg-amble/Sync = Pattern P, Attribute = 00,
Sepuence number = 01, Payload = (00)(00)(00)(00)

< HDC2/TDS3 : Association Request 1 >
Prg-amble/Sync = Pattern P, Attribute = 00,
Sepuence number = 00, Payload = (00)(00)(00)(00)

< HDC2/TDS7 : Association Response 1 >
Prg-amble/Sync = Pattern P, Attribute = 00,
Sefpuence number = 01, Payload = (00)(00)(00)(00)

< HDC2/TDS4 : Association Request 1 >
Prg-amble/Sync = Pattern P, Attribute = 00,
Sefpuence number = 00, Payload = (00)(00)(00)(00)

< HDC2/TDS8 : Association Response 1 >
Prg-amble/Sync = Pattern P, Attribute = 00,
Sepuence number = 01, Payload = (00)(00)(00)(00)

(Tgst Box sends Association Request 1 or Association
Repponse 1 on TDSs except TDS5 on FDC2. TDS1 : Used
FDC1, Talker uses TDS1, Listener uses TDS5, Full duplex)

< FDC2/TDS5 : Association Response 1 >
Pre-amble/Sync = Pattern P, Attribute = 00,
Sequence number = 01, Payload = (00)(00)(00)(0p)

N

< HDC2/TDS1 : Association Request 2 >
Prg-amble/Sync = Pattern P, Attribute = 01,
Sepuence number = 10, Payload = (00)(00)(00)(00)

DUT should be able to receive Association Requgst 2.

|l w

< HDC2/TDS2 : Association Request 1 >
Prg-amble/Sync = Pattern P, Attribute = 00,
Sepuence number = 00, Payload = (00)(00)(00)(00)

< HDC2/TDS6 : Association Response 1 >
Prg-amble/Sync = Pattern P, Attribute = 00,
Sepuence number = 01, Payload’= (00)(00)(00)(00)

< HDC2/TDS3 : Association' Request 1 >
Prg-amble/Sync = Pattern P, Attribute = 00,
Sepuence number =00, Payload = (00)(00)(00)(00)

< HDC2/TDS% »\Association Response 1 >
Prg-amble/Sync = Pattern P, Attribute = 00,
Sepuence\number = 01, Payload = (00)(00)(00)(00)

< HDG2/TDS4 ; Association Request 1 >
Pre-amble/Sync = Pattern P, Attribute = 00,
Sequence number = 00, Payload = (00)(00)(00)(00)

< FDC2/TDS8 : Association Response 1 >
Pre-amble/Sync = Pattern P, Attribute = 00,
Sequence number = 01, Payload = (00)(00)(00)(00)

(Test Box sends Association Request 2 on FDC2/TDS5
from step 1)

IS

< FDC2/TDS5 : Association Response 2 >
<« Pre-amble/Sync = Pattern P, Attribute = 01,
Sequence number = 11, Payload = (20)(00)(EOQ)(FF)

DUT goes to the next step after detecting the silence of P-
PDU on FDC2/TDS1.
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Table A.2 — Test scenario 1 (continued)

< FDCO/TDS1 : Full duplex >
Pre-amble/Sync = Pattern P, Attribute = 10,
Sequence number = 00, Payload = (0A)(00)(55)(AA)

< FDCO/TDS2 : Full duplex >
Pre-amble/Sync = Pattern P, Attribute = 00,
Sequence number = 00, Payload = (00)(00)(00)(00)

< FDCO/TDS6 : Full duplex >
Pre-amble/Sync = Pattern P, Attribute = 00,
Sequence number = 01, Payload = (00)(00)(00)(00)

DUT should be able to receive the P-DU segment on
FDCO/TDSA1.

< FDCO/TDY3 : Full duplex >
Pre-amble/Sync = Pattern P, Attribute = 00,
Sequence nyimber = 00, Payload = (00)(00)(00)(00)

< FDCO/TDY7 : Full duplex >
Pre-amble/Sync = Pattern P, Attribute = 00,
Sequence nyimber = 01, Payload = (00)(00)(00)(00)

< FDCO/TDY4 : Full duplex >
Pre-amble/Sync = Pattern P, Attribute = 00,
Sequence nlimber = 00, Payload = (00)(00)(00)(00)

< FDCO/TDY8 : Full duplex >
Pre-amble/Sync = Pattern P, Attribute = 00,
Sequence nlimber = 01, Payload = (00)(00)(00)(00)

(Test Box dends the first P-DU segment on TDS1 on
FDC2)

»

< FDCO/TDS5': Full duplex >
Pre-amble/Sync = Pattern P, Attribute = 10,
Sequence number = 01, Payload = (0A)(00)(55)(AA)

(BUT send back the payload)

< FDCO/TD91 : Full duplex >
Pre-amble/Slync = Pattern P, Attribute = 11,
Sequence nyimber = 10, Payload = (00)(FF)(C3)(E7)

< FDCO0/TD§2 : Full duplex >
Pre-amble/Sync = Pattern P, Attribute = 00,
Sequence nlimber = 00, Payload = (00)(00)(00)(00)

< FDCO/TDY6 : Full duplex >
Pre-amble/Sync = Pattern P, Attribute = 00,
Sequence nlimber = 01, Payload = (00)(00)(00)(00)

< FDCO0/TDY3 : Full duplex >
Pre-amble/Sync = Pattern P, Attribute =00,
Sequence nyimber = 00, Payload = (00){00)(00)(00)

< FDCO/TDY7 : Full duplex >
Pre-amble/Sync = Pattern P,Attribute = 00,
Sequence nyimber = 01, Paylead = (00)(00)(00)(00)

< FDCO0/TDY4 : Full duplex >
Pre-amble/Sync = Rattern P, Attribute = 00,
Sequence niimber="00, Payload = (00)(00)(00)(00)

~

DUT should be able to receive the P-DU segment |on
FDCO/TDS1.

< FDCO/TDS8fuitduptex
Pre-amble/Sync = Pattern P, Attribute = 00,
Sequence number = 01, Payload = (00)(00)(00)(00)

(Test Box sends the between P-DU segment on TDS1 on
FDC2 from step 4)

4]

< FDCO/TDS5 : Full duplex >
Pre-amble/Sync = Pattern P, Attribute = 11,
Sequence number = 11, Payload = (00)(FF)(C3)(E7)

(DUT send back the payload)

22
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Table A.2 — Test scenario 1 (concluded)

< FDCO/TDS1 : Full duplex >
Pre-amble/Sync = Pattern P, Attribute = 01,
Sequence number = 00, Payload = (96)(42)(B0)(4A)

< FDCO/TDS2 : Full duplex >
Pre-amble/Sync = Pattern P, Attribute = 00,
Sequence number = 00, Payload = (00)(00)(00)(00)

< FDCO/TDS6 : Full duplex >
Pre-amble/Sync = Pattern P, Attribute = 00,
Sequence number = 01, Payload = (00)(00)(00)(00)

DUT should be able to receive the P-DU segment on

FDCO/TDS1.

< ADCO/TDS3 : Full duplex >
Prg-amble/Sync = Pattern P, Attribute = 00,
Sefjuence number = 00, Payload = (00)(00)(00)(00)

< ADCO/TDS?7 : Full duplex >
Prg-amble/Sync = Pattern P, Attribute = 00,
Sefjuence number = 01, Payload = (00)(00)(00)(00)

< HDCO/TDS4 : Full duplex >
Prg-amble/Sync = Pattern P, Attribute = 00,
Sefjuence number = 00, Payload = (00)(00)(00)(00)

< HDCO/TDSS8 : Full duplex >
Prg-amble/Sync = Pattern P, Attribute = 00,
Sefjuence number = 01, Payload = (00)(00)(00)(00)

(Tgst Box sends Full duplex P-PDU on TDS5 on FDC2
fropn step 4)

< FDCO/TDS5 : Full duplex >
Rre-amble/Sync = Pattern P, Attribute = 01,
Sequence number = 01, Payload = (96)(42)(B0)(4

(DUT send back the payload)

© ISO/IEC 2012 — All rights reserved
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Table A.3 — Test scenario 2

Step
Test Box with reference plate-electrode number .

assembly and Device under test (DUT)
Direction

< FDC2/TDS1 : Association Request 1 > 1 <FDC2:LBT>
Pre-amble/Sync = Pattern P, Attribute = 00, - DUT should be able to detect the vacant TDS5 on FDC2 and
Sequence number = 00, Payload = (00)(02)(00)(FE) receive Association Request 1.

< FDC2/TDS2 : Association Request 1 >
Pre-amble/Sync = Pattern P, Attribute = 00,
Sequence number = 00, Payload = (00)(00)(00)(00)

< FDC2/TDY6 : Association Response 1 >
Pre-amble/Sync = Pattern P, Attribute = 00,
Sequence nyimber = 01, Payload = (00)(00)(00)(00)

< FDC2/TDY3 : Association Request 1 >
Pre-amble/Sync = Pattern P, Attribute = 00,
Sequence nyimber = 00, Payload = (00)(00)(00)(00)

< FDC2/TDY7 : Association Response 1 >
Pre-amble/Sync = Pattern P, Attribute = 00,
Sequence nyimber = 01, Payload = (00)(00)(00)(00)

< FDC2/TDg4 : Association Request 1 >
Pre-amble/Sync = Pattern P, Attribute = 00,
Sequence nyimber = 00, Payload = (00)(00)(00)(00)

< FDC2/TDY8 : Association Response 1 >
Pre-amble/Sync = Pattern P, Attribute = 00,
Sequence nyimber = 01, Payload = (00)(00)(00)(00)

(Test Box gends Association Request 1 or Association
Response 1|on TDSs except TDS1 and TDS5 on FDC2.
TDS1 : Used FDC1, Talker uses TDS1, Listener uses
TDS5, Full duplex)

< FDC2/TDS5 : Association Response 1 >
Pre-amble/Sync = Pattern P, Attribute = 00,
Sequence number = 01, Payload = (00)(00)(00)(00)

TN

< FDC2/TD{1 : Association Request 2 >
Pre-amble/Slync = Pattern P, Attribute = 01,
Sequence nlimber = 10, Payload = (00)(00)(00)(00)

DUT should be able to receive Association Request 1.

l w

< FDC2/TDY2 : Association Request 1 >
Pre-amble/Slync = Pattern P, Attribute = 00,
Sequence nyimber = 00, Payload = (00)(00)(00)(00)

< FDC2/TD{6 : Association Response 1>
Pre-amble/Slync = Pattern P, Attribute’=.00;
Sequence nyimber = 01, Payload 5+00)(00)(00)(00)

< FDC2/TD93 : Association Request 1 >
Pre-amble/Slync = Pattern P, ‘Attribute = 00,
Sequence nlimber = 00,,Rayload = (00)(00)(00)(00)

< FDC2/TDY7 : Association Response 1 >
Pre-amble/Slync = Pattern P, Attribute = 00,
Sequence nyimber'= 01, Payload = (00)(00)(00)(00)

< FDC2/TDS4 : Association Request 1 >
Pre-amble/Sync = Pattern P, Attribute = 00,
Sequence number = 00, Payload = (00)(00)(00)(00)

< FDC2/TDS8 : Association Response 1 >
Pre-amble/Sync = Pattern P, Attribute = 00,
Sequence number = 01, Payload = (00)(00)(00)(00)

(Test Box sends Association Response 1 on FDC2/TDS5
from step 1)
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Table A.3 — Test scenario 2 (continued)

4 < FDC2/TDS5 : Association Response 2 >
“— Pre-amble/Sync = Pattern P, Attribute = 01,
Sequence number = 11, Payload = (00)(02)(00)(FE)
DUT goes to the next step after detecting the silence of P-
PDU on FDC2/TDS1.
< FDCO/TDS1 : Broadcast > 5 DUT should be able to receive the P-DU segment on
Pre-amble/Sync = Pattern P, Attribute = 10, — FDCO/TDS1 for iteration count.
Sequence number = 00, Payload = (0A)(00)(55)(AA)
®  Check iteration count function
(Test Box sends the first P-DU segment iteration count
timesy
< HDCO/TDS2 : Broadcast >
Prg-amble/Sync = Pattern P, Attribute = 00,
Sefjuence number = 00, Payload = (00)(00)(00)(00)
< HDCO/TDS3 : Broadcast >
Prg-amble/Sync = Pattern P, Attribute = 00,
Sefjuence number = 00, Payload = (00)(00)(00)(00)
< HDCO0/TDS4 : Broadcast >
Prg-amble/Sync = Pattern P, Attribute = 00,
Sefjuence number = 00, Payload = (00)(00)(00)(00)
< HDCO/TDS5 : Broadcast >
Prg-amble/Sync = Pattern P, Attribute = 00,
Sefjuence number = 00, Payload = (00)(00)(00)(00)
< HDCO/TDS6 : Broadcast >
Prg-amble/Sync = Pattern P, Attribute = 00,
Sefjuence number = 00, Payload = (00)(00)(00)(00)
< HDCO/TDS7 : Broadcast >
Prg-amble/Sync = Pattern P, Attribute = 00,
Sefjuence number = 00, Payload = (00)(00)(00)(00)
< HDCO/TDS8 : Broadcast >
Prg-amble/Sync = Pattern P, Attribute = 00,
Sefpuence number = 00, Payload = (00)(00)(00)(00)
< HDCO/TDS1 : Broadcast > 6 DUT should be able to receive the P-DU pegment on
Prg-amble/Sync = Pattern P, Attribute = 11, — FDCO/TDS1 for iteration count.

Sefuence number = 01, Payload = (00)(FF)(C3)(E7)

® | Check iteration count function

(Tgst Box sends the between P-DU..segment iteration
colint times)

< HDCO0/TDS2 : Broadcast >
Prg-amble/Sync = Pattern P, Attribute = 00,
Sepuence number = 00, Payl6ad = (00)(00)(00)(00)

< HDCO/TDS3 : Broadcast™
Prg-amble/Sync = Pattefn P, Attribute = 00,
Sefjuence number=.00, Payload = (00)(00)(00)(00)

< HDCO/TD84x Broadcast >
Prg-amblé/Sync = Pattern P, Attribute = 00,
Sefjuence number = 00, Payload = (00)(00)(00)(00)

< PDCO/TDS5Broadceast
Pre-amble/Sync = Pattern P, Attribute = 00,
Sequence number = 00, Payload = (00)(00)(00)(00)

< FDCO/TDS6 : Broadcast >
Pre-amble/Sync = Pattern P, Attribute = 00,
Sequence number = 00, Payload = (00)(00)(00)(00)

< FDCO/TDS7 : Broadcast >
Pre-amble/Sync = Pattern P, Attribute = 00,
Sequence number = 00, Payload = (00)(00)(00)(00)

< FDCO/TDS8 : Broadcast >
Pre-amble/Sync = Pattern P, Attribute = 00,
Sequence number = 00, Payload = (00)(00)(00)(00)
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Table A.3 — Test scenario 2 (concluded)

< FDCO/TDS1 Full duplex >

Pre-amble/Sync = Pattern P, Attribute = 01,

Sequence number = 10, Payload = (96)(42)(B0)(4A)

®  Check iteration count function

(Test Box sends the last P-DU segment iteration count
times)

< FDCO/TDS2 : Broadcast >
Pre-amble/Sync = Pattern P, Attribute = 00,
Sequence number = 00, Payload = (00)(00)(00)(00)

< FDCO/TDS3~Broadeast

DUT should be able to receive the P-DU segment on
FDCO/TDS1 for iteration count.

Pre-amble/Slync = Pattern P, Attribute = 00,
Sequence nlimber = 00, Payload = (00)(00)(00)(00)

< FDCO0/TDY4 : Broadcast >
Pre-amble/Slync = Pattern P, Attribute = 00,
Sequence nlimber = 00, Payload = (00)(00)(00)(00)

< FDCO0/TDY5 : Broadcast >
Pre-amble/Slync = Pattern P, Attribute = 00,
Sequence nlimber = 00, Payload = (00)(00)(00)(00)

< FDCO0/TDY6 : Broadcast >
Pre-amble/Slync = Pattern P, Attribute = 00,
Sequence nyimber = 00, Payload = (00)(00)(00)(00)

< FDCO/TDY7 : Broadcast >
Pre-amble/Slync = Pattern P, Attribute = 00,
Sequence nlimber = 00, Payload = (00)(00)(00)(00)

< FDCO0/TDY8 : Broadcast >
Pre-amble/Slync = Pattern P, Attribute = 00,
Sequence nyimber = 00, Payload = (00)(00)(00)(00)
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Table A.4 — Test scenario 3

Test Box with reference plate-electrode
assembly

Step
number
and
Direction

Device under test (DUT)

< FDC1/TDS1 : Full duplex >
Pre-amble/Sync = Pattern P, Attribute = 10,
Sequence number = 00, Payload = (0A)(00)(55)(AA)

< FDC1/TDS2 : Full duplex >
Pre-amble/Sync = Pattern P, Attribute = 00,
Sequence number = 00, Payload = (00)(00)(00)(00)

1
N

Supposing that DUT knows TDS5 as own time-slot.
DUT should be able to receive the P-DU segment on

FDCO/TDS1.

< HDC1/TDS6 : Full duplex >
Prg-amble/Sync = Pattern P, Attribute = 00,
Sepuence number = 01, Payload = (00)(00)(00)(00)

< HDC1/TDS3 : Full duplex >
Prg-amble/Sync = Pattern P, Attribute = 00,
Sepuence number = 00, Payload = (00)(00)(00)(00)

< HDC1/TDS7 : Full duplex >
Prg-amble/Sync = Pattern P, Attribute = 00,
Sefpuence number = 01, Payload = (00)(00)(00)(00)

< HDC1/TDS4 : Full duplex >
Prg-amble/Sync = Pattern P, Attribute = 00,
Sefpuence number = 00, Payload = (00)(00)(00)(00)

< HDC1/TDS8 : Full duplex >
Prg-amble/Sync = Pattern P, Attribute = 00,
Sepuence number = 01, Payload = (00)(00)(00)(00)

(Tgst Box sends the first P-DU segment on TDS1 except
on|[FDCO0)

N

< FDC1/TDS5 : Full duplex >
Pre-amble/Sync = Pattern P, Attribute = 00,
Sequence number = 01, Payload = (0A)(00)(55)(A

(DUT send back the payload)

A)

< HDC1/TDS1 : Full duplex >
Prg-amble/Sync = Pattern P, Attribute = 11,
Sefpuence number = 10, Payload = (00)(FF)(€3)(E7)

< HDC1/TDS2 : Full duplex >
Prg-amble/Sync = Pattern P, Attribute-="00,
Sefpuence number = 00, Payload =.(00)(00)(00)(00)

< HDC1/TDS6 : Full duplex >
Prg-amble/Sync = Pattern P/ Attribute = 00,
Sefpuence number = 01, Payload = (00)(00)(00)(00)

< HDC1/TDS3 : Full.duplex >
Prg-amble/Sync = Pattern P, Attribute = 00,
Sefjuence number="00, Payload = (00)(00)(00)(00)

< ADC1/TDS7* Full duplex >
Prg-amble/Sync = Pattern P, Attribute = 00,
Sefjuence number = 01, Payload = (00)(00)(00)(00)

w

DUT should be able to receive the P-DU
FDCO/TDSA1.

segment on

< FDC1/TDS4 : Full duplex >
Pre-amble/Sync = Pattern P, Attribute = 00,
Sequence number = 00, Payload = (00)(00)(00)(00)

< FDC1/TDS8 : Full duplex >
Pre-amble/Sync = Pattern P, Attribute = 00,
Sequence number = 01, Payload = (00)(00)(00)(00)

(Test Box sends Full duplex P-PDU on TDS5 on FDC2
from step 4)

IN

< FDC1/TDS5 : Full duplex >
Pre-amble/Sync = Pattern P, Attribute = 11,

Sequence number = 11, Payload = (00)(FF)(C3)(E7)

(DUT send back the payload)
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Table A.4 — Test scenario 3 (concluded)

< FDC1/TDS1 : Full duplex >
Pre-amble/Sync = Pattern P, Attribute = 01,
Sequence number = 00, Payload = (96)(42)(B0)(4A)

< FDC1/TDS2 : Full duplex >
Pre-amble/Sync = Pattern P, Attribute = 00,
Sequence number = 00, Payload = (00)(00)(00)(00)

< FDC1/TDS6 : Full duplex >
Pre-amble/Sync = Pattern P, Attribute = 00,
Sequence number = 01, Payload = (00)(00)(00)(00)

DUT should be able to receive the P-DU segment
FDCO/TDSA1.

on

< FDC1/TDY3 : Full duplex >
Pre-amble/Slync = Pattern P, Attribute = 00,
Sequence nyimber = 00, Payload = (00)(00)(00)(00)

< FDC1/TDY7 : Full duplex >
Pre-amble/Slync = Pattern P, Attribute = 00,
Sequence nyimber = 01, Payload = (00)(00)(00)(00)

< FDC1/TDY4 : Full duplex >
Pre-amble/Slync = Pattern P, Attribute = 00,
Sequence nlimber = 00, Payload = (00)(00)(00)(00)

< FDC1/TDY8 : Full duplex >
Pre-amble/Slync = Pattern P, Attribute = 00,
Sequence nlimber = 01, Payload = (00)(00)(00)(00)

(Test Box s|
from step 4)

nds Full duplex P-PDU on TDS5 on FDC2

»

< FDC1/TDS5": Full duplex >
Pre-amble/Sync = Pattern P, Attribute = 01,
Sequence number = 01, Payload = (96)(42)(B0)(4A)

(BUT send back the payload)

Table A.5 — Test scenario 4

Step
Test Box with reference plate-electrode number .
assembly and Device under test (DUT)
Direction

< FDC1/TDY1 : Broadcast > 1 (Test Box sends same P-PDUs and DUT checks to recdive
Pre-amble/Slync = Pattern P, Attribute = 10, - the P-PDU from Test Box with iteration count)
Sequence nyimber = 00, Payload = (0A)(00)(55)(AA)
®  Check iteration count function
(Test Box sends the first P-DU (Segment iteration count
times)
< FDC1/TD§1 : Broadcast > 2 (Test Box sends same P-PDUs and DUT checks to recdive
Pre-amble/Sync = Pattern Py, Attribute = 11, - the P-PDU from Test Box with iteration count)
Sequence nyimber = 01¢Payload = (00)(FF)(C3)(E7)
®  Check iferation count’function
(Test Box gendS, the between P-DU segment iteration
count times)
< FDC1/TDS4+Broadeast 3 {Fest-Box—sends—same—P-PBUs—and-BUt—checks—to—receive
Pre-amble/Sync = Pattern P, Attribute = 01, — the P-PDU from Test Box with iteration count)

Sequence number = 10, Payload = (96)(42)(B0)(4A)
® Check iteration count function

(Test Box sends the last P-DU segment iteration count
times)
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Table A.6 — Test scenario 5

Step

Test Box with reference plate-electrode number
assembly and

Direction

Device under test (DUT)

< FDC2/TDS1 : Association Request 1 > 1 <FDC2:LBT>

Pre-amble/Sync = Pattern P, Attribute = 00, N DUT should be able to detect all occupied TDSs on FDC2.
Sequence number = 00, Payload = (00)(00)(00)(00)

< FDC2/TDS5 : Association Response 1 >
Pre-amble/Sync = Pattern P, Attribute = 00,
Sequence number = 01, Payload = (00)(00)(00)(00)

< HDC2/TDS2 : Association Request 1 >
Prg-amble/Sync = Pattern P, Attribute = 00,
Sepuence number = 00, Payload = (00)(00)(00)(00)

< HDC2/TDS6 : Association Response 1 >
Prg-amble/Sync = Pattern P, Attribute = 00,
Sepuence number = 01, Payload = (00)(00)(00)(00)

< HDC2/TDS3 : Association Request 1 >
Prg-amble/Sync = Pattern P, Attribute = 00,
Sepuence number = 00, Payload = (00)(00)(00)(00)

< HDC2/TDS7 : Association Response 1 >
Prg-amble/Sync = Pattern P, Attribute = 00,
Sefpuence number = 01, Payload = (00)(00)(00)(00)

< HDC2/TDS4 : Association Request 1 >
Prg-amble/Sync = Pattern P, Attribute = 00,
Sefpuence number = 00, Payload = (00)(00)(00)(00)

< HDC2/TDS8 : Association Response 1 >
Prg-amble/Sync = Pattern P, Attribute = 00,
Sepuence number = 01, Payload = (00)(00)(00)(00)

(Tgst Box send s Association Request 1 or Association
Repponse 1 on all TDSs on FDC3)

< HDCO/TDS1 : Full duplex > <FDCO:LBT >

Prg-amble/Sync = Pattern P, Attribute = 00, - DUT should be able to detect all occupied TDSs dn FDCO.
Sepuence number = 00, Payload = (00)(00)(00)(00)

N

< HDCO/TDS5 : Full duplex >
Prg-amble/Sync = Pattern P, Attribute = 00,
Sepuence number = 01, Payload = (00)(00)(00)(00)

< HDCO0/TDS2 : Full duplex >
Prg-amble/Sync = Pattern P, Attribute = 00,
Sepuence number = 00, Payload’= (00)(00)(00)(00)

< HDCO0/TDS6 : Full duplex>
Prg-amble/Sync = Pattern P, Attribute = 00,
Sepuence number =01, Payload = (00)(00)(00)(00)

< HDCO/TDS8 % Full duplex >
Prg-amble/Sync = Pattern P, Attribute = 00,
Sepuence\number = 00, Payload = (00)(00)(00)(00)

< HDCO/TDSY : Full duplex >
Pre-amble/Sync = Pattern P, Attribute = 00,
Sequence number = 01, Payload = (00)(00)(00)(00)

< FDCO0/TDS4 : Full duplex >
Pre-amble/Sync = Pattern P, Attribute = 00,
Sequence number = 00, Payload = (00)(00)(00)(00)

< FDCO/TDSS8 : Full duplex >
Pre-amble/Sync = Pattern P, Attribute = 00,
Sequence number = 01, Payload = (00)(00)(00)(00)

(Test Box sends Full duplex P-PDUs on all TDSs on
FDCO0)
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Table A.6 — Test scenario 5 (continued)

< FDC2/TDS2 : Association Request 1 >
Pre-amble/Sync = Pattern P, Attribute = 00,
Sequence number = 00, Payload = (00)(00)(00)(00)

< FDC2/TDS6 : Association Response 1 >
Pre-amble/Sync = Pattern P, Attribute = 00,
Sequence number = 01, Payload = (00)(00)(00)(00)

< FDC2/TDS3 : Association Request 1 >
Pre-amble/Sync = Pattern P, Attribute = 00,
Sequence number = 00, Payload = (00)(00)(00)(00)

<FDC2:LBT>

DUT should be able to detect the vacant TDS1 and TDS5 on

FDC2.

< FDC2/TDY7 : Association Response 1 >
Pre-amble/Sync = Pattern P, Attribute = 00,
Sequence nyimber = 01, Payload = (00)(00)(00)(00)

< FDC2/TDY4 : Association Request 1 >
Pre-amble/Sync = Pattern P, Attribute = 00,
Sequence nlimber = 00, Payload = (00)(00)(00)(00)

< FDC2/TDY8 : Association Response 1 >
Pre-amble/Sync = Pattern P, Attribute = 00,
Sequence nyimber = 01, Payload = (00)(00)(00)(00)

(Test Box dends Association Request 1 or Association
Response 1jon TDSs except TDS1 and TDS5 on FDC2)

< FDCO0/TDY2 : Full duplex >
Pre-amble/Sync = Pattern P, Attribute = 00,
Sequence nyimber = 00, Payload = (00)(00)(00)(00)

< FDCO/TDY6 : Full duplex >
Pre-amble/Sync = Pattern P, Attribute = 00,
Sequence nyimber = 01, Payload = (00)(00)(00)(00)

< FDCO/TDY3 : Full duplex >
Pre-amble/Sync = Pattern P, Attribute = 00,
Sequence nyimber = 00, Payload = (00)(00)(00)(00)

< FDCO/TDY7 : Full duplex >
Pre-amble/Sync = Pattern P, Attribute = 00,
Sequence nyimber = 01, Payload = (00)(00)(00)(00)

< FDCO/TDY4 : Full duplex >
Pre-amble/Sync = Pattern P, Attribute = 00,
Sequence nfimber = 00, Payload = (00)(00)(00)(Q0)

< FDCO/TD98 : Full duplex >
Pre-amble/Sync = Pattern P, Attribute = 00,
Sequence nfimber = 01, Payload = (00)(00)(00)(00)

(Test Box dends Full duplex P£PBUs on TDSs except
TDS1 and TPS5 on FDCO0)

I

<FDCO:LBT >

DUT should be able to detect the vacant TDS1 and TDS5

FDCO.

(¢,

< FDC2/TDS1 : Association Request 1 >

Pre-amble/Sync = Pattern P, Attribute = 00,

Sequence number = 00, Payload = (20)(00)(EO0)(FF)
(Used FDCO, Talker uses TDS1, Listener uses TDS5,
duplex)

Full
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Table A.6 — Test scenario 5 (continued)

< FDC2/TDS5 : Association Response 1 >
Pre-amble/Sync = Pattern P, Attribute = 00,
Sequence number = 01, Payload = (00)(00)(00)(00)

< FDC2/TDS2 : Association Request 1 >
Pre-amble/Sync = Pattern P, Attribute = 00,
Sequence number = 00, Payload = (00)(00)(00)(00)

< FDC2/TDS6 : Association Response 1 >
Pre-amble/Sync = Pattern P, Attribute = 00,
Sequence number = 01, Payload = (00)(00)(00)(00)

DUT should be able to receive Association Response 1.

< HDC2/TDS3 : Association Request 1 >
Prg-amble/Sync = Pattern P, Attribute = 00,
Sefjuence number = 00, Payload = (00)(00)(00)(00)

< HDC2/TDS7 : Association Response 1 >
Prg-amble/Sync = Pattern P, Attribute = 00,
Sefjuence number = 01, Payload = (00)(00)(00)(00)

< HDC2/TDS4 : Association Request 1 >
Prg-amble/Sync = Pattern P, Attribute = 00,
Sefjuence number = 00, Payload = (00)(00)(00)(00)

< HDC2/TDS8 : Association Response 1 >
Prg-amble/Sync = Pattern P, Attribute = 00,
Sefjuence number = 01, Payload = (00)(00)(00)(00)

(Tgst Box sends Association Response 1 on FDC2/TDS5

fropn step 4)

~

<\FDC2/TDS1 : Association Request 2 >
RPre-amble/Sync = Pattern P, Attribute = 01,
Sequence number = 10, Payload = (00)(00)(00)(0

D)

< HDC2/TDS5 : Association Response 2 >
Prg-amble/Sync = Pattern P, Attribute = 01,

Sefiuence number = 11, Payload = (20)(00)(EO)(FF)

< HDC2/TDS2 : Association Request 1 >
Prg-amble/Sync = Pattern P, Attribute = 00,
Sefjuence number = 00, Payload = (00)(00)(00)(00)

< HDC2/TDS6 : Association Response 1 >
Prg-amble/Sync = Pattern P, Attribute = 00,
Sefiuence number = 01, Payload = (00)(00)(00)(00)

< HDC2/TDS3 : Association Requesti1 >
Prg-amble/Sync = Pattern P, Attribute = 00,
Sefiuence number = 00, Payload\=.(00)(00)(00)(00)

< fDC2/TDS7 : Association\Response 1 >
Prg-amble/Sync = Pattern’P, Attribute = 00,
Sefiuence number =.04, Payload = (00)(00)(00)(00)

< fDC2/TDS4 ;.Association Request 1 >
Prg-amble/Sync = Pattern P, Attribute = 00,

Sefjuence number = 00, Payload = (00)(00)(00)(00)

< HDE2/TDS8 : Association Response 1 >
Prg-amble/Sync = Pattern P, Attribute = 00,

(o]

DUT should be able to receive Association Respo

hse 2.

Sequence number = 01, Payload = (00)(00)(00)(00)

(Test Box sends Association Response 2 on FDC2/TDS5

from step 4)

©

< FDCO/TDS1 : Full duplex >
Pre-amble/Sync = Pattern P, Attribute = 10,

Sequence number = 00, Payload = (0A)(00)(55)(AA)

(DUT sends the first P-DU segment)
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Table A.6 — Test scenario 5 (continued)

< FDCO/TDS5 : Full duplex >
Pre-amble/Sync = Pattern P, Attribute = 00,
Sequence number = 01, Payload = (0A)(00)(55)(AA)

< FDCO/TDS2 : Full duplex >
Pre-amble/Sync = Pattern P, Attribute = 00,
Sequence number = 00, Payload = (00)(00)(00)(00)

< FDCO/TDS6 : Full duplex >
Pre-amble/Sync = Pattern P, Attribute = 00,
Sequence number = 01, Payload = (00)(00)(00)(00)

10
N

DUT should be able to receive Full duplex P-DPU on
FDCO/TDS5.

< FDCO/TDY3 : Full duplex >
Pre-amble/Sync = Pattern P, Attribute = 00,
Sequence nyimber = 00, Payload = (00)(00)(00)(00)

< FDCO/TDY7 : Full duplex >
Pre-amble/Sync = Pattern P, Attribute = 00,
Sequence nyimber = 01, Payload = (00)(00)(00)(00)

< FDCO/TDY4 : Full duplex >
Pre-amble/Sync = Pattern P, Attribute = 00,
Sequence nlimber = 00, Payload = (00)(00)(00)(00)

< FDCO/TDY8 : Full duplex >
Pre-amble/Sync = Pattern P, Attribute = 00,
Sequence nlimber = 01, Payload = (00)(00)(00)(00)

(Test Box sénds Full duplex P-PDUs on TDS5 on FDC2
from step 4)

< FDCO/TDS1 Full duplex >
Pre-amble/Sync = Pattern P, Attribute = 11,
Sequence number = 10, Payload = (00)(FF)(C3)(E7)

(DUT sends the between P-DU segment)

< FDCO/TDY5 : Full duplex >
Pre-amble/Slync = Pattern P, Attribute = 11,
Sequence nyimber = 11, Payload = (00)(FF)(C3)(E7)

< FDCO0/TD§2 : Full duplex >
Pre-amble/Sync = Pattern P, Attribute = 00,
Sequence nlimber = 00, Payload = (00)(00)(00)(00)

< FDCO/TDY6 : Full duplex >
Pre-amble/Sync = Pattern P, Attribute = 00,
Sequence nyimber = 01, Payload = (00)(00)(00)(00)

< FDCO0/TDY3 : Full duplex >
Pre-amble/Sync = Pattern P, Attribute=-00;
Sequence nyimber = 00, Payload +00Q)(00)(00)(00)

< FDCO0/TDY7 : Full duplex >
Pre-amble/Sync = Pattern B, Attribute = 00,
Sequence nlimber = 01,Payload = (00)(00)(00)(00)

< FDCO0/TDY4 : Full.duplex >
Pre-amble/Sync = Pattern P, Attribute = 00,
Sequence nyimber = 00, Payload = (00)(00)(00)(00)

DUT should be able to receive Full duplex P-DPU |on
FDCO/TDS5.

< FDCO/TDS8 : Full duplex >
Pre-amble/Sync = Pattern P, Attribute = 00,
Sequence number = 01, Payload = (00)(00)(00)(00)

(Test Box sends Full duplex P-PDUs on TDS5 on FDC2
from step 4)

< FDCO/TDS1 : Full duplex >
Pre-amble/Sync = Pattern P, Attribute = 01,
Sequence number = 00, Payload = (96)(42)(B0)(4A)

(DUT sends the last P-DU segment)
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