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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 established by the respective organization to deal with particular fields of technical
activity. ISO and IEC technical committees collaborate in fields of mutual interest. Other international
organizations, governmental and non-governmental, in liaison with ISO and IEC, also take part in the
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I

nformation technology — Telecommunications and

information exchange between systems — Close capacitive
coupling communication physical layer (CCCC PHY)

This document specifies the close capacitive coupling communication physical layer (CCEC PH

d

yplex and broadcast communication in time slots on frequency division multiplex chdannels.

NOTE An implementation for small size and low power devices is provided in Annex(B,

2| Normative references

The following documents are referred to in the text in such a way-that some or all of thei
copstitutes requirements of this document. For dated references,“only the edition cited applies. For

u

rldated references, the latest edition of the referenced document-{including any amendments

ISP/IEC 7498-1, Information technology — Open Systems Interconnection — Basic Reference M
Bqsic Model

ITU-T Rec. V.41, Data communication over the telephone network — Code-independent err
system

3| Terms, definitions and abbreviated terms

3.1 Terms and definitions

a

Fgr the purposes of this document,the terms and definitions given in ISO/IEC 7498-1 and the

ply.

ISP and IEC maintain terminological databases for use in standardization at the following add

— SO Online browsing platform: available at https://www.iso.org/obp

— IEC Electropedia: available at http://www.electropedia.org/

3.1.1
lijtener

Y) for full

r content

) applies.
fodel: The

br-control

following

resses:

erltity that does not initiate communication

3.

2

talker
entity that initiates communication

3.2 Abbreviated terms

CRC cyclic redundancy check
CCCC close capacitive coupling communication
DUT device under test

© ISO/IEC 2021 - All rights reserved
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FDC frequency division channel
LBT listen before talk

LEN length

P-DU PHY data unit

P-PDU PHY PDU

PHY e

RFU reserved for future use
TDS time division slot

4 Conyentions and notations

The folloyving conventions and notations apply in this document.

— A sequence of characters of ‘A’, ‘B’, ‘C”, ‘D, ‘E’ or ‘F’ and decimal digits-in parentheses represg
numbers in hexadecimal notation unless followed by a ‘b’ character.

— Num

pers in binary notation and bit patterns are represented by a'sequence of 0 and 1 digits or

chargcters in parentheses followed by a ‘b’ character, e.g. (0X¥1X010)b. Where X indicates that t
setting of a bit is not specified, and the leftmost bit is the most significant bit unless the sequencs

a bit

battern.

5 Conformance

Conformi

— both

Ing entities implement:

talker and listener;

— lister} before talk (LBT) for both talker and listener;

— thec

hpability to execute association on FDC2 and to communicate on (FDCO and FDC1), (FDC3 a

FDC4), or (FDCO, FDC1, FDC3-and FDC4);

— thec

— both

hpability for talkersand listeners to use any of the 8 TDS on an FDC;

full duplex and\broadcast communication, and pass the tests specified in Annex A.

6 Architecture

The protqodkarchitecture of CCCC follows ISO/IEC 7498-1 as the basic model. CCCC devices communic3

nt

X}
he

through r

TeUIatorS,; SUTIT a5 Conmauctive anmd dietectric mater ats:

Plate-electrodes for CCCC device E and F are equivalent to the reference plate-electrode assembly.

The plate-electrode A faces to the imaginary point at infinity and the plate-electrode B faces to the
mediator. The plate-electrode C faces to the mediator and the plate-electrode D faces to the imaginary
point at infinity. See Figure 1.

Figure 2 is the equivalent circuit of Figure 1. The voltage of X is the potential of the point at infinity. The
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, devices E and F are able to send and receive signal.

Regarding the information transfers from CCCC devices E to F, device E changes the voltage between
plate-electrode A and B. It changes the electric charge between plate-electrode B and the mediator.

2
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The change in electric charge affects 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.
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Kdy
Camponents
plate-electrode A
plate-electrode B
plate-electrode C
plate-electrode D

CCCC device E

CCCC device F

Mediator, conductive’materials or dielectric materials.
Point at infinity:
Electrostati€.capacity.

o T o » om0 wWw >

Figure 1 — Electrical models
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B C
A D
Jletein

Key

Components

plate-electrode A

Closegl Capacitive Coupling Commpunijcation device F
Condyictive materials or dielectric materials.

B C
A D
F@%FWWAF®4F1
X Y
| E F |
L b J

b) Device E is talking and device F.is listening

electrode B
electrode C
electrode D
Capacitive Coupling Communication device E

hary short.

Figure 2 — Equivalent circuit

on transfer between CCCC devices E and F takes place by synchronous communication, s
13.T>Subclause 8.2.1 specifies five frequency division channels (FDC) by division of t

equency. Each FDC c0n51sts of a sequence of time-segments. Each time-segment consists
daote LTNCY £for £330 = H ieon—aarliinla accace oo Clo oo 12 Daoaxrc 1o +tha lict

ee
he
of

A

B plate-
C plate-
D plate-
E Close
F

a

b Imagi
Informat
subclauseé
centre fr
eight tim

Axicion
- S HR—S1otS I Do) 10T Lllxl\, St T pPTIC—atto s S, Sttoraa stz 1 CCT 5 ST tIrC— ISt

n

before talk (LBT) procedure in subclause 13.1 to ascertain that a TDS is not occupied. The TDSs are

negotiate

d using the association procedure specified in Clause 14.

Subclauses 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

acknowle

dgment.

Length information and CRC is added to the SDU to construct a PHY data unit (P-DU), see Clause 10. The
sender segments 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.
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Th
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a
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TH
d
T}
T}
T}

\ \ \ / /

Level [ Pre- : TDS \Sequence| ¥ ! ! 7 Level i
|Space |Adjust amble| Sync |Attr|bute number ngmber | Playloa?i | CRC |Adjust| Space|
Level [ Pre- : TDS [ Sequence A | ? 7 Level
|Space|Adjust amble| Sync |Attr|bute number| ngmber | Paylo/ad | CRC |Adjust| Space|
Level [ Pre- N TDS [Sequence A | 7 Level
|Space Adjust amble| Sync |Attr|bure|number| nﬂmber | Payload | CRC |Adjust|5pace|
P-PDU
7
c
y
Segmentation.
Reassembly.
Segmented P-PDU.
time
Figure 3 — PHY.model
Reference plate-electrode assembly

e reference plate-electrode assembly fef.the CCCC devices shall consist of plate-electrode A
pctrode B as specified in Figure 4. Dimensional characteristics are specified for those p43
emed to be mandatory.

¥ 20,0 £0,1 mm
¥ 20,0 £0,1 mm

e distance c between-plate-electrode A and B shall be 5,0 £ 0,1 mm by horizontal flat surfac

0,30 £ 0,03 mm

e displacement of centre of area e between plate-electrode A and B shall be a maximum of (

e matértal of the plate-electrodes shall be 99 % to 100 % copper or equivalent.

ind plate-
rameters

,1 mm.

etwisted-pair wire shall be connected inside the circle area f specified in Figure 4. The ci1

cle area f

h

1. VallaWVaY VaVl ] (anh] - 1 - - 1 AR 1 1 - A Y (ol [aWal
S d UldIlICLel O 4,U Z°U, 0 L TIIC TWISLCU=pPdll WIT'C SIidll DC S 4alldct WII'e dllud 20, 47, OI' 20

specified

American Wire Gauge. The length of the twisted-pair wire for the reference plate-electrode assembly

sh

all be less than 1,0 m.
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Key

Compone
A plate-
B plate-
C  twist;
8 PHY

hts
electrode A
electrode B
pair wire
Figure 4 — CCCC reference plate-electrode assembly
parameters

8.1 Voltage conditions

The folloy

for commjunication:

— +m Vi

— -mVi

blts;

blts;

— 0 Vol

ving conditions.ofthe voltage between the outer and the inner plate-electrode shall be us

)

— 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 cir

cuits.

8.2 Bitrepresentation

8.2.1 Bit duration

The centre frequency f_is 40,68 MHz + 50 Hz/MHz.

6

© ISO/IEC 2021 - All rights reserved


https://standardsiso.com/api/?name=f73dd6a758f33cf260439e7e7b79742c

ISO/IEC 17982:2021(E)

The bit duration T equals D/f_ seconds.

Table 1 specifies the relation between FDC and D.

Table 1 — FDCand D

FDC D
0 11
1 7
3 3
4 1

8.2.2 Bitencoding

Manchester bit encoding is specified in Figure 5. Depending on the relative orientation, bits arg¢ received
wilth either positive or negative polarity. The half bit time transition shallbebetween 0,4 T ar|d 0,6 T.

Y
T N
7
T2 T2
+m J
o |
N E— L X
a) bit(1)b encoding
Y
T N
7l
T2 T2
™ 4
+m 4 - :
0 |
. | X

b) bit (0)b encoding

Kdy
X | time
T | bit time

e Do 1=
rigurc 5 — DIL CIIL0UlIIllyg

8.3 Transmission

P-PDUs shall be transmitted byte-wise in the sequence specified in subclause 9.1. Bytes shall be
transmitted with the 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.

© ISO/IEC 2021 - All rights reserved 7
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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

Figure 6 specifies the P-PDU as a sequence of 0,5 T of space, 1,5 T of level adjust, 2 T of pre-amble, 5 T

of sync, T of attribute, 3T of TDS number, 2 T of sequence number, 32 T of payload, 16 T of CRC, a
2 T of post-amble. The P-PDU continues/ends with 1,5T of level adjust and another 0,5T space. The
encoding|specified in 8.2.2 shall be applied to attribute, TDS number, sequence number, payload, a
CRC.

66 T is represented by t;, t,, ts, ... tg.

a

t[12345 6 7

e g Ly 1 / /

o
——oc

hd
bit
hd

Key
pre-amble (2 T)

sync (5T)

attribte (2 T)

TDS number (3 T)
sequence number (2 T)
payload (32 T)
CRC(L6T)

postamble (2 T)

P-PDY (66 T)

Space| (0,5 T).

Level pdjust(1,5 T).

VO 0NN O U W N

o

Figure 6 — P-PDU structure

9.2 Space

The space duration shall be 0,5 T with voltage condition OPEN.

9.3 Level adjust
Level adjust shall be 1,5 T of 0 Volt.

8 © ISO/IEC 2021 - All rights reserved
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.4 Pre-amble and Sync

Figure 7 specifies pre-amble and sync patterns. The transmitter shall apply pattern P. If the receiver
detects sync pattern P then it shall decode the bits in a P-PDU as positive polarity. If the receiver detects
sync pattern Q then it shall decode the bits in a P-PDU as negative polarity. The divisor value shall be
detected from pre-amble and sync. Other patterns shall not be handled as pre-amble and sync.

XN e

Y

o

- _ |\ 4 4+ & VL]

—_—~—

pre-amble (2 T)
sync (5T)

time

bit time

Figure 7 — Pre-amble and sync patterns

9.5 Attribute
Table 2'specifies the bit encodings of the attribute settings in a P-PDU. If a receiver gets RFU|attribute
seFtings it shall ignore the P-PDU and stay mute.
Table 2 — Attribute settings
tio | tia Definition
FDC2 FDCO, FDC1, FDC3, and FDC4
0 0 |Association request 1 or Associ- |null P-PDU
ation response 2
0 1 |Association response 1 or Asso- |last data P-PDU
ciation request 2
0 |RFU first data P-PDU
RFU data P-PDU between the first and the last data P-PDU
© ISO/IEC 2021 - All rights reserved 9
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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.

9.7 Sequence number

9.7.1 Initial and range

9.7.2 Acknowledgement

To acknoy
the corre

9.8 Pay

The payld

9.9 CR
The scop

payload. ]
received

Example
is (6F AB).

9.10 Pos

Post-amb,

9.11 Nu

vledge correct reception, receivers shall increment the sequence number by 1 fiodulo 4) frd
Ctly received P-PDU as the sequence number in the next P-PDU.

rload

ad field of a P-PDU contains 4 bytes.

al
-

e of CRC shall be the last 1 T of sync as a bit, attribute, TDS number, sequence number, a
[he CRC shall be calculated according to ITU-T V.41 with pre-set value (FF FF). If the CRC of t
P-PDU and the calculated CRC upon reception diffegthe P-DU shall be ignored.

with attribute (11)b, TDS number (010)b, sequence number (10)b, payload (55 AA 00 FF) the C

st-amble

les consist of 1,5 T of level adjust and 0,5 T of Space.

1 P-PDU

Null P-PD|Us have attribute of (00Q)b and a payload (00 00 00 00).

9.12 Da

Data P-PII

10 PHY|

ta P-PDU

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

dataunit (P-DU)

hd
he

A LA CILL |

Figure 8 ~pct,ifica thc

10

AnY Tl 1l e £1 alaVal
TDULIUSIIAIT CULLSISU UL LLIN, OUU, dllU GIAG,
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1 2
— / —
[LEN ] SDU [ CRC |
Key
1 2byte
2 LEN bytes
3 16bit

LH

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

s~}
1

DU shall be segmented and reassembled into 4 byte payloads of P<PDU as illustrated in Fig
uding the attribute settings in Table 2.
| P-DU |
A
o)
5 o
— n Q
a [ £ b
o]
v LI _Jl 41 S
P-PDU R-PDU P-PDU P-PDU
Segmentation.
Reassembly.

1’

A
Fij

11 Segmentation and reassembly

Figure 8 — PHY data unit (P-DU)

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

Duration to be ignored ferinformation exchange.

Figure 9 — Segmentation and reassembly

2 TDS

DS is#64 T wide. A P-PDU which is 66 T wide (see Figure 6), shall be transmitted in one
byure1.

d the SDU

ure 9, by

TDS. See

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

© ISO/IEC 2021 - All rights reserved
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| @ | a | a | a | a
i | | | — —
I I I I I X
~ AN ™M 0O O M~ W T NM S WO N0 TN ®M S 0O N0 T NO T 0O N0 - N
DO DN OD N DDND DD DD O DO N DN DD O DD OB OO N O O DO
o000 0000 Q0O0O0 Q0000000000000 o000 o0o0o0o0 Q0o
FFFFFFFFRFFFFRFFRFRFFFRFFRFFRFFFRFRFEFEFRFRFRFRRFRFRFREFEFRFF
NN
I I I I I A Y I I Y I Y Y B | —
T O O B
a2 Time-segment.

| TDS |
05T g | | 4 15T 15T, | | 4, 405T
o T
| |
I P 2|8 © [ |
I = Sl S ol I |
| s SER1E > BT
LT [e@IZF & Pl
L |e %) RN
. N
3 P-PDU |
| |

Figure 11 — Mapping of a P-PDUand a TDS

This dociment specifies full duplex and broadcast ceinimunication. A TDS is used for unidirectior

communi
communi

The TDS 1

Talkers

cation. A full duplex channel consists of\two TDSs and one TDS is used for broadcs
cation.

may be either fixed by configuration or be negotiated.

ay either use fixed configured TDS(s) on FDC1 or FDC3 or alternatively negotiate using TDS

on FDC1 ¢r FDC3 using the associatien\procedure. Talkers that select FDCO or FDC4 shall negotiate T

using the

Before us

13 LBT

13.1 LB

During L

association procedure inClause 14.

ing a TDS, entities shal] use LBT and synchronisation.

and synchr'enisation

I

al
st

(s)
DS

BT, entities shall listen for 576 T on the selected FDC to seek a free TDS. A TDS is occupi

when the

entities receive a correct P-PDU

Fd

13.2 Synchronisation

If all TDSs on the FDC that the talker selects are found to be free using LBT, then that talker shall
generate the TDS timing on its selected FDC. Otherwise the talkers shall synchronise to the TDS timing
on the FDC using LBT. Listeners shall always synchronise to the TDS timing on the FDC using LBT.

12
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Talkers use the association procedure to negotiate the communication TDS(s). During this procedure,
talkers and listeners exchange the P-PDUs on 2 full duplex TDS in FDC2, in the following steps:

1y
2)

3)

4)

5)

6)

7)

8)

Talker selects a free association TDS 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, using

LBT.

Talker sends association request 1 P-PDII specified in Table 3 on the association TDS

from step

1 with attribute (00)b, sequence number (00)b and FDC/TDS(s) from step 2 and_thg
communication mode.

Listener sends association response 1 P-PDU specified in Table 4 on the association TDS
4 with attribute (01)b, sequence number (01)b and random number.

with attribute (01)b, sequence number (10)b and the random numberd{rom association re

Listener sends association response 2 P-PDU specified in Table 3.6n/the association TDS
4 with attribute (00)b, sequence number (11)b and FDC/TDS(s)ffem association request

1.

If the FDC/TDS(s) from association request 1 arexoccupied peers may repeat this as
procedure.

Figure 12 illustrates steps 3) to 6).

Talker Listener

LBT on theFDC2

send Association Request 1
 ) receive
receive
Association Request 2

send
 ) receive
Association Response 2 send
receive *///

selected

humber +

Talker sends association request 2 P-PDU specified in Table 4 on the association TDS fr¢m step 1

sponse 1.

humber +
1.

Peers attempt communication as specified in Clause 15 ont¢he FDC/TDS(s) from associatign request

sociation

Figure 12 — Association

© ISO/IEC 2021 - All rights reserved
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Table 3 — Payload with parameters of association request 1 and association response 2 P-PDU

Payload Settings

g

ty7

Shall be one’s complement of ty;, tg, t1g, tog ta1, T2, ta3, tow tas, the ta7 tag tho, tag ta1, tan

t34

t33

ts) RFU

t3q RFU

t30 RFU

tyg RFU

tyg RFU

tyy 0 |full duplex 0 |broadcast

the 0 |communication 1 | communication other settings are REY

tye ||0O 0]

toy 0 |listener| 1 |listener| O | listener | 1 | listener | O | listener¢ ™1 listener | O | listener | 1 | listen-
er

ty3 0| uses |0] uses [1] uses [1] uses [0] uses [0] uses [1| uses [1| uses

t,, ||o|T™ps1 o] TDs2 [o] TDS3 [0| TDS4 [1|oTDss [1]| TDS6 |1| TDS7 |1 TDSB

tyq 0| talker | 1| talker | 0| talker |1 | talker |0 talker | 1| talker |0 | talker |1 | talkdr

tho 0| uses |0] uses [1] uses |1] uses; 0| Uses [0] uses [1| uses [1| uses

to [|0]| TDS1 [o| TDS2 [0] TDS3 [0 TDS4 [1| TDSS |1| TDS6 [1| TDS7 | 1| TDSPB

tig 0 |use FDCO 1 {use FDC 4 other settings are RFU

t, |]0 1]

14 © ISO/IEC 2021 - All rights reserved
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Table 4 — Payload with parameters of association response 1 and association request 2 P-PDU

Payload Settings

g

ty7

Shall be one’s complement of t;, tyg, t19, t20, t21, t22, t23, tos tas, tag, to7 thg, oo, tag, ta1, ta

Random number

tig

ti7

15 Communication

1%.1 General
Entities exchange P-PDUs (see Clause 11) using either full duplex or broadcast communicatior.

Ertities shall send Null P-PDUs when there is\io P-DU (see Clause 10) pending until the PHY yser stops
communication.

15%.2 Full duplex communication

Sele subclause 9.7.1 for the rules.on the sequence numbering.

The sender shall resend the eurrent P-PDU until it is acknowledged. See subclause 9.7.2.
The next P-PDU shall have a sequence number of the (last received sequence number + 1) modulo 4.
Figure 13 illustrateés/full duplex communication without any errors.

Figure 14 illustrates a full duplex communication flow with receive errors.

© ISO/IEC 2021 - All rights reserved 15
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Talker

reset the sequence number Send

Receive

increment the sequence number

Sequence number (00) b

-

Sequence number (01) b

Sequence number (10) b

Listener

Receive

increment the sequence number
Send

Time-segmentn + 4 Time-segment n + 3 Time-segmentn +2 Time-segmenth + 1 Time-segment n

Send

Receive

increment the sequence number
Send

Receive

increment the sequence number
Send

Receive

increment the sequence number
Send

Receive

Sequence number (11) b

Sequence number (00) b

)

Sequence number (01) b

| swevenmorone

Sequence number (10) b

-

Sequence number (11) b

Sequence number.(00) b

\

Sequence iumber (01) b

Receive

increment the sequence number
Send

Receive

increment the sequente number
Send

Receive

increment the sequence number
Send

Figure 13 — Example flow of full duplex communication
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ker Listener

Sequence number (00) b

-

11
Br

Fgr broadcast~communication, the talker (hereafter referred to as broadcaster) shall use
ocedure.ir/subclause 13.1 to find a free TDS on FDCO or FDC4.

prj

Receive (fail)

Resend same P-PDU

Receive

Resend same P-PDU

Receive

Time-segment n + 4 Time-segment n + 3 Time-segmentn + 2 Time-segmenfn + 1 Time-segment n

Sequence number (01) b

Sequence number (00) b

Q)

Sequence number{(01)b

Sequencéhumber (10) b

[

Seéquence number (01) b

Receive

Resend same P-PDU Sequence number (00) b
> Receive

Resend same P-PDU Sequence number (00) b
Receive

increment the sequence number

Send

Receive

Resend same P-PDU

Receive (fail)

Resend same P-PDU

.3 Broadcast communication

A

oadcast communication is unidirectional and unacknowledged.

y sumbers of receivers may receive broadcasted P-PDUs.

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

Seesubclause 9.7.1 for the rules on the sequence numbering.

the LBT

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 can increase communication robustness.

Figure 15 illustrates broadcast communication flow. In this example, the broadcaster sends identical
P-PDUs in 2 time-segments.

© ISO/IEC 2021 - All rights reserved
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+ 1 Time-segment n

Broadcaster

Sequence number (00) b

-

Sequence number (00) b

Receiver

Receive

Time-segment n + 4 Time-segment n + 3 Time-segment n + 2 Time-segment

increment the sequence number as 1
Send

Sequence number (01) b

-

transmit the same P-PDU
Send

Sequence number (01) b

-

increment the sequence number as 1
Send

Figure 15 —Example flow of broadcast communication

Sequence number, (10) b

Receive

Receive

Receive

Receive
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Annex A
(normative)

Tests

A{l Reference plate-electrode test
Telsts and measurements made to check the requirements of this document shall be carried put in the
following ambient conditions of the air immediately surrounding the plate-electrodeassembl{es:
— Temperature: 20 °C to 30 °C.
—{ Relative humidity: 40 % to 70 %.
—|{ Conditioning period before testing: at least 1 hour.
The reference plate-electrode assembly shall be horizontally opposed to the plate-electrode|assembly
fof DUT. The plate-electrodes shall be terminated by a 50 () resistor. See Figure A.1.
The power sources of the signal generator and the spectrumanalyser shall be electrically isolated from
e::[.h other.
Any conductive materials without air shall not be ingange of 50,0 cm from a plate-electrode pssembly.
The distance between a plate-electrode assembly‘and the signal generator shall be from 5p,0 cm to
100,0 cm. The distance between a plate-electrode assembly and the spectrum analyser shall be from
50,0 cm to 100,0 cm.
The output and input impedance of the 'signal generator and the spectrum analyser and thg twisted-
pdir wire shall 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 poyver levels
splecified in Table A.1 shall be_ Verified at the spectrum analyser for the specified D and distanfe.
Table A.1 — Receive power (dBm)
Distance between.the fc/D (Mb/s)
plate-electrode assembly
(mm) 40,68 13,56 8,14 5,81 8,70
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

© ISO/IEC 2021 - All rights reserved
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«—m
«—m

o
Q
o
Q
G

Key
a  Distaice between plate-electrode B and C.
Components

plate-electrode A

plate-electrode B

plate-electrode C

plate-electrode D

refergnce plate-electrode assembly

™ m O 0O W o>

plate-electrode assembly for DUT
Equipment
G signal generator

H spectfum analyser

Figure A/l — Plate-electrode assembly test

A.2 P-PDU DC balancetest

The P-PDs with payloads{00 00 00 00), (FF FF FF FF), (55 5555 55) and (AA AA AA AA) shall meet the
requiremgents of DC balatice of P-PDU, see 8.4.

A.3 Protocoltest

Using the[pfatocol test setup, the tests specified herein shall be completed as specified.

A.3.1 Testsetup
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 the reference plate-electrode assembly, test box and DUT. The
reference plate-electrode shall be connected to the test box. The distance between plate-electrodes B
and C shall be 10,0 + 0,5 mm.
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The power sources of the test box and DUT shall be electrically insulated.

NOTE If the test box and DUT get their power source from the same lamp line, their grounds are connected.
E F
A B C D
\ «
NS 1020,5 mm N\
\\ ; \
N‘
G
Kdgy
Camponents
A | plate-electrode A
B | plate-electrode B
C | plate-electrode C
D | plate-electrode D
E | reference plate-electrode assembly
F| DUT
Equipment
G| testbox
Figure A.2 — Protocol test setup
AB.2 Testscenariol
Test box activatesds'talker and DUT activates as listener.
The devices sare tested on FDCO, TDS1 and TDS5 in full duplex communication with LBT and the
aspociation.procedure on FDC2, TDS1 and TDS5.
Sele Table A.2 for details.

A.

Te

2.3 lestscenario 2

st box activates as talker and DUT activates as listener.

The devices are tested on FDCO, TDS1 in broadcast communication with LBT and the association

pr
Se

A.

Te

ocedure on FDC2, TDS1 and TDS5.

e Table A.3 for details. Other possible scenarios may be planned.

3.4 Testscenario 3

st box activates as talker and DUT activates as listener.

© ISO/IEC 2021 - All rights reserved
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The devices are tested on FDC1, TDS1 and TDS5 in full duplex communication without an association

procedur

e.

See Table A.4

A.4 for details. Other possible scenarios may be planned.

A.3.5 Test scenario 4

Test box activates as talker and DUT activates as listener.

The devices are tested on FDC1, TDS1 in broadcast communication without an association procedure.

See TablelA.5 for details. Other possible scenarios may be planned.

A.3.6 Test scenario 5

Test box gctivates as listener and DUT activates as talker.

The devi
associati

ces are tested on FDCO, TDS1 and TDS5 in full duplex communication~with LBT and t
pn procedure on FDC2, TDS1 and TDS5.

See TablelA.6 for details. Other possible scenarios may be planned.

A.3.7 Test scenario 6

Test box gctivates as listener and DUT activates as talker.

The devi
procedur

tes are tested on FDCO, TDS1 in broadcast communication with LBT and the associati
e on FDC2, TDS1 and TDS5.

See Table|A.7 for details. Other possible scenarios may be planned.

A.3.8 Tpst scenario 7

Test box gctivates as listener and DUT activates-as talker.

The deviges are tested on FDC1, TDS1 andTDS5 in full duplex communication without an associati

procedur

a)
.

See Table|A.8 for details. Other pgssible scenarios may be planned.

A.3.9 Testscenario 8

Test box gctivates as listemer and DUT activates as talker.

The devides are testéd on FDC1, TDS1 in broadcast communication without an association procedursg.

See Table|A.9 for.details. Other possible scenarios may be planned.

22
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Table A.2 — Test scenario 1

Test box with reference plate-electrode assem-
bly

Step number
and
direction

Device under test (DUT)

<FDC2/TDS1 : Association Request 1 >
Pre-amble/Sync = Pattern P, Attribute = 00,
Sequence number = 00, Payload = (20)(00)(DF)(FF)
<FDC2/TDS2 : Association Request 1 >

1

N

<FDC2:LBT >

DUT should be able to detect vacant TDS5 and receive
Association Request 1.

Pffe-amble/Sync = Pattern P, Attribute = UU,
Sdquence number = 00, Payload = (00)(00)(FF)(FF)
FDC2/TDS6 : Association Response 1 >
Pile-amble/Sync = Pattern P, Attribute = 00,
Sdquence number = 01, Payload = (00)(00)(FF)(FF)
FDC2/TDS3 : Association Request 1 >

A

A

Pie-amble/Sync = Pattern P, Attribute = 00,
Sdquence number = 00, Payload = (00)(00)(FF)(FF)
FDC2/TDS7 : Association Response 1 >
Pie-amble/Sync = Pattern P, Attribute = 00,
Sqquence number = 01, Payload = (00)(00)(FF)(FF)
FDC2/TDS4 : Association Request 1 >

A

N

Pie-amble/Sync = Pattern P, Attribute = 00,
Sdquence number = 00, Payload = (00)(00)(FF)(FF)
FDC2/TDS8 : Association Response 1 >
Pie-amble/Sync = Pattern P, Attribute = 00,
Sdquence number = 01, Payload = (00)(00)(FF)(FE)

(Tlest Box sends Association Request 1 or Associ-
atfon Response 1 on TDSs except TDS5 on EDC2.
TIPS1 : Used FDC1, talker uses TDS1, listener uses
TS5, Full duplex)

A

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

© ISO/IEC 2021 - All rights reserved
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Table A.2 (continued)

Test box with reference plate-electrode assem-
bly

Step number
and
direction

Device under test (DUT)

<FDC2/TDS1 : Association Request 2 >
Pre-amble/Sync = Pattern P, Attribute = 01,
Sequence number = 10, Payload = (00)(00)(FF)(FF)
<FDC2/TDS2 : Association Request 1 >

3

N

DUT should be able to receive Association Request 2.

Pre-amblefSymc="Patterm P, Attrtbute =090;
Sequence jumber = 00, Payload = (00)(00)(FF)(FF)
<FDC2/TIS6 : Association Response 1 >
Pre-amblefSync = Pattern P, Attribute = 01,

Sequence fjumber = 01, Payload = (00)(00)(FF)(FF)
<FDC2/TIPS3 : Association Request 1 >
Pre-amblefSync = Pattern P, Attribute = 00,

Sequence fjumber = 00, Payload = (00)(00)(FF)(FF)
<FDC2/TI)S7 : Association Response 1 >
Pre-amblefSync = Pattern P, Attribute = 01,

Sequence jumber = 01, Payload = (00)(00)(FF)(FF)
<FDC2/TI)S4 : Association Request 1 >
Pre-amblefSync = Pattern P, Attribute = 00,

Sequence fjumber = 00, Payload = (00)(00)(FF)(FF)
<FDC2/TIPS8 : Association Response 1 >
Pre-amblefSync = Pattern P, Attribute = 01,

Sequence jumber = 01, Payload = (00)(00)(FF)(FF)

(Test Box 4ends Association Request 2 on FDC2/
TDSS5 fromstep 1)

<FDC2/TDS5 : Association Response 2 >
Pre-amble/Sync = Pattern P, Attribute = 01,
Sequence number = 11, Payload = (20)(00)(EO0)(FF)

DUT goes to the next step after detecting the silencefof
P-PDU on FDC2/TDS1.

24
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Table A.2 (continued)

Step number
and Device under test (DUT)
direction

Test box with reference plate-electrode assem-
bly

<FDCO/TDS1 : Full duplex > 5 DUT should be able to receive the P-DU segment on
. FDCO/TDS1.

Pre-amble/Sync = Pattern P, Attribute = 10, -
Sequence number = 00, Payload = (0A)(00)(55)(AA)

<FDCO/TDS2 : Full duplex >

Pye=ambie/Symc="Patterm P, Attribute =090;
Sdquence number = 00, Payload = (00)(00)(FF)(FF)
FDCO/TDS6 : Full duplex >

Pie-amble/Sync = Pattern P, Attribute = 00,
Sdquence number = 01, Payload = (00)(00)(FF)(FF)
FDCO/TDS3 : Full duplex >

Pife-amble/Sync = Pattern P, Attribute = 00,
Sdquence number = 00, Payload = (00)(00)(FF)(FF)
FDCO/TDS7 : Full duplex >

Pile-amble/Sync = Pattern P, Attribute = 00,
Sdquence number = 01, Payload = (00)(00)(FF)(FF)
FDCO/TDS4 : Full duplex >

Pie-amble/Sync = Pattern P, Attribute = 00,
Sdquence number = 00, Payload = (00)(00)(FF)(FF)
FDCO/TDS8 : Full duplex >

Pie-amble/Sync = Pattern P, Attribute = 00,
Sqquence number = 01, Payload = (00)(00)(FF)(FE)

A

A

A

A

A

~

est Box sends the first P-DU segment on TDST on
FIDC2)

6 <FDCO/TDS5 : Full duplex >

« Pre-amble/Sync = Pattern P, Attribute = 10,
Sequence number = 01, Payload = (0A)(00)(}$5)(AA)
(DUT send back the payload)
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Table A.2 (continued)

Step number
and Device under test (DUT)
direction

Test box with reference plate-electrode assem-
bly

<FDCO/TDS1 : Full duplex > 7 DUT should be able to receive the P-DU segment on
. FDCO/TDS1.

Pre-amble/Sync = Pattern P, Attribute = 11, -
Sequence number = 10, Payload = (00)(FF)(C3)(E7)

<FDCO/TDS2 : Full duplex >

Pre-amblefSymc="Patterm P, Attrtbute =090;
Sequence jumber = 00, Payload = (00)(00)(FF)(FF)
<FDCO/TIS6 : Full duplex >

Pre-amblefSync = Pattern P, Attribute = 00,
Sequence fjumber = 01, Payload = (00)(00)(FF)(FF)
<FDCO/TIS3 : Full duplex >

Pre-amblefSync = Pattern P, Attribute = 00,
Sequence fjumber = 00, Payload = (00)(00)(FF)(FF)
<FDCO/TIS7 : Full duplex >

Pre-amblefSync = Pattern P, Attribute = 00,
Sequence jumber = 01, Payload = (00)(00)(FF)(FF)
<FDCO/TID)S4 : Full duplex >

Pre-amblefSync = Pattern P, Attribute = 00,
Sequence fjumber = 00, Payload = (00)(00)(FF)(FF)
<FDCO/TI}S8 : Full duplex >

Pre-amblefSync = Pattern P, Attribute = 00,
Sequence jumber = 01, Payload = (00)(00)(FF)(FF)

(Test Box dends the between P-DU segment on TDS1
on FDC2 frjom step 4)

8 < FDCO/TDSS5 : 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.2 (continued)

Step number
and Device under test (DUT)
direction

Test box with reference plate-electrode assem-
bly

<FDCO/TDS1 : Full duplex > 9 DUT should be able to receive the P-DU segment on
. FDCO/TDS1.

Pre-amble/Sync = Pattern P, Attribute = 01, -
Sequence number = 00, Payload = (96)(42)(B0)(4A)

<FDCO/TDS2 : Full duplex >

Pye=ambie/Symc="Patterm P, Attribute =090;
Sdquence number = 00, Payload = (00)(00)(FF)(FF)
FDCO/TDS6 : Full duplex >

Pie-amble/Sync = Pattern P, Attribute = 00,
Sdquence number = 01, Payload = (00)(00)(FF)(FF)
FDCO/TDS3 : Full duplex >

Pife-amble/Sync = Pattern P, Attribute = 00,
Sdquence number = 00, Payload = (00)(00)(FF)(FF)
FDCO/TDS7 : Full duplex >

Pile-amble/Sync = Pattern P, Attribute = 00,
Sdquence number = 01, Payload = (00)(00)(FF)(FF)
FDCO/TDS4 : Full duplex >

Pie-amble/Sync = Pattern P, Attribute = 00,
Sdquence number = 00, Payload = (00)(00)(FF)(FF)
FDCO/TDS8 : Full duplex >

Pie-amble/Sync = Pattern P, Attribute = 00,
Sqquence number = 01, Payload = (00)(00)(FF)(FE)

(Test Box sends Full duplex P-PDU on TDS5-0t FDC2
frpm step 4)

A

A

A

A

A

10 <FDCO/TDS5 : Full duplex >

« Pre-amble/Sync = Pattern P, Attribute = 01,
Sequence number = 01, Payload = (96)(42)($0)(4A)
(DUT send back the payload)
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Table A.3 — Test scenario 2

Test box with reference plate-electrode assem-

bly

Step number
and
direction

Device under test (DUT)

<FDC2/TD

Sequence n

<FDC2/TD

S1: Association Request 1 >

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

umber = 00, Payload = (00)(02)(FF)(FD)

S2: Association Request 1 >

1

-

<FDC2:LBT >

DUT should be able to detect the vacant TDS5 on FDC2
and receive Association Request 1.

Pre-amble
Sequence 1
<FDC2/TI
Pre-amble
Sequence 1
<FDC2/TI
Pre-amble
Sequence 1
<FDC2/TI
Pre-amble
Sequence 1
<FDC2/TI
Pre-amble
Sequence 1
<FDC2/TI
Pre-amble
Sequence 1

(Test Box s

uses TDS5

Sync = Pattern F, Attribute = UU,

umber = 00, Payload = (00)(00)(FF)(FF)
S6 : Association Response 1 >

Sync = Pattern P, Attribute = 01,

umber = 01, Payload = (00)(00)(FF)(FF)
S3: Association Request 1 >

Sync = Pattern P, Attribute = 00,

umber = 00, Payload = (00)(00)(FF)(FF)
S7 : Association Response 1 >

Sync = Pattern P, Attribute = 01,

umber = 01, Payload = (00)(00)(FF)(FF)
S4 : Association Request 1 >

Sync = Pattern P, Attribute = 00,

umber = 00, Payload = (00)(00)(FF)(FF)
S8 : Association Response 1 >

Sync = Pattern P, Attribute = 01,

umber = 01, Payload = (00)(00)(FF)(FF)

ends Association Request 1 or Associa-

tion Respojnse 1 on TDSs except TDS1 and TDS5 on
FDC2.TDS|L : Used FDC1, talker uses TDS1, listener

Broadcast)

<FDC2/TDSS5 : Association Response 1 >
Pre-amble/Sync = Pattern P, Attribute = 00,
Sequence number = 01, Payload = (00)(00)(FF)(FF)

28
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Table A.3 (continued)

Step number
and Device under test (DUT)
direction

Test box with reference plate-electrode assem-
bly

<FDC2/TDS1 : Association Request 2 > 3 DUT should be able to receive Association Request 1.
Pre-amble/Sync = Pattern P, Attribute = 01, -
Sequence number = 10, Payload = (00)(00)(FF)(FF)
<FDC2/TDS2 : Association Request 1 >

Pye=ambie/Symc="Patterm P, Attribute =090;
Sdquence number = 00, Payload = (00)(00)(FF)(FF)
FDC2/TDS6 : Association Response 1 >
Pie-amble/Sync = Pattern P, Attribute = 01,
Sdquence number = 01, Payload = (00)(00)(FF)(FF)
FDC2/TDS3 : Association Request 1 >
Pife-amble/Sync = Pattern P, Attribute = 00,
Sdquence number = 00, Payload = (00)(00)(FF)(FF)
FDC2/TDS7 : Association Response 1 >
Pie-amble/Sync = Pattern P, Attribute = 01,
Sdquence number = 01, Payload = (00)(00)(FF)(FF)
FDC2/TDS4 : Association Request 1 >
Pie-amble/Sync = Pattern P, Attribute = 00,
Sdquence number = 00, Payload = (00)(00)(FF)(FF)
FDC2/TDS8 : Association Response 1 >
Pie-amble/Sync = Pattern P, Attribute = 01,
Sqquence number = 01, Payload = (00)(00)(FF)(FE)

A

A

A

A

A

(Test Box sends Association Response 1 on’FD€2/
TPS5 from step 1)

4 <FDC2/TDS5 : Association Response 2 >
“— Pre-amble/Sync = Pattern P, Attribute = 01,
Sequence number = 11, Payload = (00)(02)(40)(FE)

DUT goes to the next step after detecting thp silence of
P-PDU on FDC2/TDS1.
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Table A.3 (continued)

Test box with reference plate-electrode assem- Step number

bl and Device under test (DUT)
y direction
<FDCO/TDS1 : Broadcast > 5 DUT should be able to receive the P-DU segment on
Pre-amble/Sync = Pattern P, Attribute = 10, - FDCO/TDST for iteration count.

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

—  Checkiteration count function

(Test Box emds tie fiTst P-DU Segment tteratton
count times)

<FDCO/TIS2 : Broadcast >

Pre-amblefSync = Pattern P, Attribute = 00,
Sequence jumber = 00, Payload = (00)(00)(FF)(FF)
<FDCO/TIS3 : Broadcast >

Pre-amble}fSync = Pattern P, Attribute = 00,
Sequence fumber = 00, Payload = (00)(00)(FF)(FF)
< FDCO/TI}S4 : Broadcast >

Pre-amblefSync = Pattern P, Attribute = 00,
Sequence jumber = 00, Payload = (00)(00)(FF)(FF)
<FDCO/TIS5 : Broadcast >

Pre-amble}fSync = Pattern P, Attribute = 00,
Sequence jumber = 00, Payload = (00)(00)(FF)(FF)
<FDCO/TI)S6 : Broadcast >

Pre-amblefSync = Pattern P, Attribute = 00,
Sequence fjumber = 00, Payload = (00)(00)(FF)(FF)
<FDCO/TIS7 : Broadcast >

Pre-amblefSync = Pattern P, Attribute = 00,
Sequence fjumber = 00, Payload = (00)(00)(FE)(FF)
<FDCO/TI)S8 : Broadcast >

Pre-amblefSync = Pattern P, Attribute =00,
Sequence fjumber = 00, Payload ={00)(00)(FF)(FF)
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Table A.3 (continued)

Test box with reference plate-electrode assem- Step number

bl and Device under test (DUT)
y direction
<FDCO/TDS1 : Broadcast > 6 DUT should be able to receive the P-DU segment on
Pre-amble/Sync = Pattern P, Attribute = 11, - FDCO/TDSI for iteration count.

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

— Checkiteration count function

(TesSTBOXSENdS te DETWeeT P-DU SEgMent (tera-
tipn count times)

FDCO/TDS2 : Broadcast >

Pie-amble/Sync = Pattern P, Attribute = 00,
Sdquence number = 00, Payload = (00)(00)(FF)(FF)
FDCO/TDS3 : Broadcast >

Pie-amble/Sync = Pattern P, Attribute = 00,
Sdquence number = 00, Payload = (00)(00)(FF)(FF)
FDCO/TDS4 : Broadcast >

Pife-amble/Sync = Pattern P, Attribute = 00,
Sqdquence number = 00, Payload = (00)(00)(FF)(FF)
FDCO/TDSS : Broadcast >

Pile-amble/Sync = Pattern P, Attribute = 00,
Sdquence number = 00, Payload = (00)(00)(FF)(FF)
FDCO/TDS6 : Broadcast >

Pie-amble/Sync = Pattern P, Attribute = 00,
Sqdquence number = 00, Payload = (00)(00)(FF)(ER)
FDCO/TDS7 : Broadcast >

Pie-amble/Sync = Pattern P, Attribute = 00,
Sqquence number = 00, Payload = (00)(00)(FF)(FF)
FDCO/TDS8 : Broadcast >

Pije-amble/Sync = Pattern P, Attribute = 00,
Sdquence number = 00, Rayload = (00)(00)(FF)(FF)

A

A

A

A

A

A

N
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Table A.3 (continued)

Test box with reference plate-electrode assem- Step number

bl and Device under test (DUT)
y direction
< FDCO/TDS1 Full duplex > 7 DUT should be able to receive the P-DU segment on
Pre-amble/Sync = Pattern P, Attribute = 01, - FDCO/TDST for iteration count.

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

—  Checkiteration count function

(Test Box Jemds tie Tast P-DU SegTent tteration
count times)

<FDCO/TIS2 : Broadcast >

Pre-amblefSync = Pattern P, Attribute = 00,
Sequence jumber = 00, Payload = (00)(00)(FF)(FF)
<FDCO/TIS3 : Broadcast >

Pre-amble}fSync = Pattern P, Attribute = 00,
Sequence fumber = 00, Payload = (00)(00)(FF)(FF)
< FDCO/TI}S4 : Broadcast >

Pre-amblefSync = Pattern P, Attribute = 00,
Sequence jumber = 00, Payload = (00)(00)(FF)(FF)
<FDCO/TIS5 : Broadcast >

Pre-amble}fSync = Pattern P, Attribute = 00,
Sequence jumber = 00, Payload = (00)(00)(FF)(FF)
<FDCO/TI)S6 : Broadcast >

Pre-amblefSync = Pattern P, Attribute = 00,
Sequence fjumber = 00, Payload = (00)(00)(FF)(FF)
<FDCO/TIS7 : Broadcast >

Pre-amblefSync = Pattern P, Attribute = 00,
Sequence fjumber = 00, Payload = (00)(00)(FE)(FF)
<FDCO/TI)S8 : Broadcast >

Pre-amblefSync = Pattern P, Attribute =00,
Sequence fjumber = 00, Payload ={00)(00)(FF)(FF)
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Table A.4 — Test scenario 3

Test box with reference plate-electrode assem-
bly

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 >

1

N

Supposing that DUT knows TDS5 as its time-slot.

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

Pffe-amble/Sync = Pattern P, Attribute = UU,
Sdquence number = 00, Payload = (00)(00)(FF)(FF)
FDC1/TDS6 : Full duplex >

Pile-amble/Sync = Pattern P, Attribute = 00,
Sdquence number = 01, Payload = (00)(00)(FF)(FF)
FDC1/TDS3 : Full duplex >

Pie-amble/Sync = Pattern P, Attribute = 00,
Sdquence number = 00, Payload = (00)(00)(FF)(FF)
FDC1/TDS7 : Full duplex >

Pie-amble/Sync = Pattern P, Attribute = 00,
Sqquence number = 01, Payload = (00)(00)(FF)(FF)
FDC1/TDS4 : Full duplex >

Pie-amble/Sync = Pattern P, Attribute = 00,
Sdquence number = 00, Payload = (00)(00)(FF)(FF)
FDC1/TDS8 : Full duplex >

Pie-amble/Sync = Pattern P, Attribute = 00,
Sdquence number = 01, Payload = (00)(00)(FF)(FE)

(Tlest Box sends the first P-DU segment on TDS1
eycept on FDCO)

A

A

A

N

A

<FDC1/TDS5 : Full duplex >

Pre-amble/Sync = Pattern P, Attribute = 00,
Sequence number = 01, Payload = (0A)(00)(
(DUT send back the payload)

5)(AA)
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Table A.4 (continued)

Step number
and Device under test (DUT)
direction

Test box with reference plate-electrode assem-
bly

<FDC1/TDS1 : Full duplex > 3 DUT should be able to receive the P-DU segment on
Pre-amble/Sync = Pattern P, Attribute = 11, - FDCO/TDST.
Sequence number = 10, Payload = (00)(FF)(C3)(E7)

<FDC1/TDS2 : Full duplex >

Pre-amblefSymc="Patterm P, Attrtbute =090;
Sequence jumber = 00, Payload = (00)(00)(FF)(FF)
<FDC1/TDS6 : Full duplex >

Pre-amblefSync = Pattern P, Attribute = 00,
Sequence fjumber = 01, Payload = (00)(00)(FF)(FF)
<FDC1/TI)S3 : Full duplex >

Pre-amblefSync = Pattern P, Attribute = 00,
Sequence fjumber = 00, Payload = (00)(00)(FF)(FF)
<FDC1/TI)S7 : Full duplex >

Pre-amblefSync = Pattern P, Attribute = 00,
Sequence jumber = 01, Payload = (00)(00)(FF)(FF)
<FDC1/TI)S4 : Full duplex >

Pre-amblefSync = Pattern P, Attribute = 00,
Sequence fjumber = 00, Payload = (00)(00)(FF)(FF)
<FDC1/TI)S8 : Full duplex >

Pre-amblefSync = Pattern P, Attribute = 00,
Sequence jumber = 01, Payload = (00)(00)(FF)(FF)

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

4 <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 (continued)

Step number
and Device under test (DUT)
direction

Test box with reference plate-electrode assem-
bly

<FDC1/TDS1 : Full duplex > 5 DUT should be able to receive the P-DU segment on
. FDCO/TDS1.

Pre-amble/Sync = Pattern P, Attribute = 01, -
Sequence number = 00, Payload = (96)(42)(B0)(4A)

<FDC1/TDS2 : Full duplex >

Pye=ambie/Symc="Patterm P, Attribute =090;
Sdquence number = 00, Payload = (00)(00)(FF)(FF)
FDC1/TDS6 : Full duplex >

Pie-amble/Sync = Pattern P, Attribute = 00,
Sdquence number = 01, Payload = (00)(00)(FF)(FF)
FDC1/TDS3 : Full duplex >

Pife-amble/Sync = Pattern P, Attribute = 00,
Sdquence number = 00, Payload = (00)(00)(FF)(FF)
FDC1/TDS7 : Full duplex >

Pile-amble/Sync = Pattern P, Attribute = 00,
Sdquence number = 01, Payload = (00)(00)(FF)(FF)
FDC1/TDS4 : Full duplex >

Pie-amble/Sync = Pattern P, Attribute = 00,
Sdquence number = 00, Payload = (00)(00)(FF)(FF)
FDC1/TDS8 : Full duplex >

Pie-amble/Sync = Pattern P, Attribute = 00,
Sqquence number = 01, Payload = (00)(00)(FF)(FE)

(Test Box sends Full duplex P-PDU on TDS5-0t FDC2
frpm step 4)

A

A

A

A

A

6 <FDC1/TDSS5 : Full duplex >

« Pre-amble/Sync = Pattern P, Attribute = 01,
Sequence number = 01, Payload = (96)(42)($0)(4A)
(DUT send back the payload)
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Table A.5 — Test scenario 4

Test box with reference plate-electrode assem-

Step number

Sequence 1

Chech

umber = 10, Payload = (96)(42)(B0)(4A)

iteration count function

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

bly d anq Device under test (DUT)
irection

<FDC1/TDS1 : Broadcast > 1 (Test Box sends same P-PDUs and DUT checks to re-
Pre-amble/Sync = Pattern P, Attribute = 10, . ceive the P-PDU from Test Box with iteration count)
Sequence number = 00, Payload = (0A)(00)(55)(AA)
— Check iteration count function
(Test Box Jends the Iirst P-DU segment iteration
count times)
<FDC1/TI)S1 : Broadcast > 2 (Test Box sends same P-PDUs and DUT checks\to re-
Pre-amblefSync = Pattern P, Attribute = 11, 5 ceive the P-PDU from Test Box with iteration eount)
Sequence jumber = 01, Payload = (00)(FF)(C3)(E7)
—  Checlf iteration count function
(Test Box dends the between P-DU segment iteration
count timejs)
<FDC1/TI)S1 : Broadcast > 3 (Test Box sends same P=PPUs and DUT checks to re-
Pre-amblefSync = Pattern P, Attribute = 01, 5 ceive the P-PDU from‘Test Box with iteration count)

36
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Table A.6 — Test scenario 5

. Step num-
Test box with reference plate-electrode ber and Device under test (DUT)
assembly di -
irection
<FDC2/TDS1 : Association Request 1 > 1 <FDC2:LBT >
Pre-amble/Sync = Pattern P, Attribute = 00, - DUT should be able to detect all occupied TDSs
Sequence number = 00, Payload = (00)(00)(FF) on FDC2.

(FF)
<[FDC2/TDS5 : Association Response 1 >
Pre-amble/Sync = Pattern P, Attribute = 01,

S¢quence number = 01, Payload = (00)(00)(FF)
(HF)

<[FDC2/TDS2 : Association Request 1 >
Pre-amble/Sync = Pattern P, Attribute = 00,

Se¢quence number = 00, Payload = (00)(00)(FF)
(HF)

<[FDC2/TDS6 : Association Response 1 >
Pre-amble/Sync = Pattern P, Attribute = 01,

S¢quence number = 01, Payload = (00)(00)(FF)
(HF)

<[FDC2/TDS3 : Association Request 1 >
Pre-amble/Sync = Pattern P, Attribute = 00,

Se¢quence number = 00, Payload = (00)(00)(FF)
(HF)

<[FDC2/TDS7 : Association Response 1 >
Pre-amble/Sync = Pattern P, Attribute = 01;

S¢quence number = 01, Payload = (00(00)(FF)
(HF)

<|FDC2/TDS4 : Association Réquest 1 >
Pre-amble/Sync = Pattern.P, Attribute = 00,

S¢quence number = 00;Payload = (00)(00)(FF)
(HF)

<[FDC2/TDS8 :Association Response 1 >
Pre-amble/Sync = Pattern P, Attribute = 01,

Sequencenumber = 01, Payload = (00)(00)(FF)
(HF)

D A | A P R P | A
ST O UASTITO ST SULTAtIOT NCU TS T T UT 71550

ciation Response 1 on all TDSs on FDC3)
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Table A.6 (continued)
. Step num-
Test box with reference plate-electrode ber and Device under test (DUT)
assembly di .
irection
< FDCO/TDS1 : Full duplex > 2 <FDCO: LBT >
Pre-amble/Sync = Pattern P, Attribute = 00, - DUT should be able to detect all occupied TDSs

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

on FDCO.

< FDCO/T|DS5 : Full duplex >
Pre-ambl¢/Sync = Pattern P, Attribute = 00,

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

< FDCO/T|DS2 : Full duplex >
Pre-ambl¢/Sync = Pattern P, Attribute = 00,

Sequencelnumber = 00, Payload = (00)(00)(FF)
(FF)

< FDCO/T|DS6 : Full duplex >
Pre-amblg¢/Sync = Pattern P, Attribute = 00,

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

< FDCO/T|DS3 : Full duplex >
Pre-amble¢/Sync = Pattern P, Attribute = 00,

Sequence[number = 00, Payload = (00)(00)(FF)
(FF)

< FDCO/T|DS7 : Full duplex >
Pre-ambl¢/Sync = Pattern P, Attribute = 00,

Sequence[number = 01, Payload = (00)(00)(FE)
(FF)

< FDCO/T|DS4 : Full duplex >
Pre-ambl¢/Sync = Pattern P, Attribute = 00,

Sequence[number = 00, Paylodd= (00)(00)(FF)
(FF)

< FDCO/T|DS8 : Full duplex
Pre-ambl¢/Sync = Pattern P, Attribute = 00,

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

(Test BoxlserdsEull-duplexP-PRBUson-all-THBSs

on FDCO)

38
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Sequence number = 00, Payload = (00)(00)(FF)
(FF)

Table A.6 (continued)
. Step num-
Test box with reference plate-electrode ber and Device under test (DUT)
assembly di .
irection
<FDC2/TDS2 : Association Request 1 > 3 <FDC2:LBT >
Pre-amble/Sync = Pattern P, Attribute = 00, - DUT should be able to detect the vacant TDS1

and TDS5 on FDC2.

<
P
Sd

DCZ/TDS6 : Association Response 1 >
e-amble/Sync = Pattern P, Attribute = 01,

quence number = 01, Payload = (00)(00)(FF)
F)

FDC2/TDS3 : Association Request 1 >
e-amble/Sync = Pattern P, Attribute = 00,

quence number = 00, Payload = (00)(00)(FF)
F)

FDC2/TDS7 : Association Response 1 >
e-amble/Sync = Pattern P, Attribute = 01,

quence number = 01, Payload = (00)(00)(FF)
F)

FDC2/TDS4 : Association Request 1 >
e-amble/Sync = Pattern P, Attribute = 00,

quence number = 00, Payload = (00)(00)(FF)
F)

FDC2/TDS8 : Association Response 1 >
e-amble/Sync = Pattern P, Attribute = 01;

quence number = 01, Payload = (00)(00)(FF)
F)

est Box sends Association Request 1 or As-
ciation Response 1 on TDSs)except TDS1 and
DS5 on FDC2)

© ISO/IEC 2021 - All rights reserved
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Table A.6 (continued)

Test box with reference plate-electrode
assembly

Step num-
ber and
direction

Device under test (DUT)

< FDCO/TDS2 : Full duplex >
Pre-amble/Sync = Pattern P, Attribute = 00,

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

4

-

<FDCO:LBT >

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

< FDCO/T|DS6: Full duplex >
Pre-ambl¢/Sync = Pattern P, Attribute = 00,

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

< FDCO/T|DS3 : Full duplex >
Pre-ambl¢/Sync = Pattern P, Attribute = 00,

Sequencelnumber = 00, Payload = (00)(00)(FF)
(FF)

< FDCO/T|DS7 : Full duplex >
Pre-amblg¢/Sync = Pattern P, Attribute = 00,

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

< FDCO/T|DS4 : Full duplex >
Pre-amble¢/Sync = Pattern P, Attribute = 00,

Sequence[number = 00, Payload = (00)(00)(FF)
(FF)

< FDCO/T|DS8 : Full duplex >
Pre-ambl¢/Sync = Pattern P, Attribute = 00,

Sequence[number = 01, Payload = (00)(00)(FE)
(FF)

(Test Box|sends Full duplex P-PDUs on TIDSs
except TS1 and TDS5 on FDCO)

<FDC2/TDS1 : Association Request 1 >
Pre-amble/Sync = Pattern P, Attribute = 00,

Sequence number = 00, Payload = (20)(00)(E0)
(FF)

(Used FDCO, talker uses TDS1, listener uses
TDS5, Full duplex)

40
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Table A.6 (continued)

Step num-
ber and Device under test (DUT)
direction

< FDC2/TDS5 : Association Response 1 > 6 DUT should be able to receive Association Re-
sponse 1.

Test box with reference plate-electrode
assembly

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

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

<[FDCZ/TDSZ: Association Request 1 >

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

S¢quence number = 00, Payload = (00)(00)(FF)
(HF)

<[FDC2/TDS6 : Association Response 1 >
Pre-amble/Sync = Pattern P, Attribute = 01,

S¢quence number = 01, Payload = (00)(00)(FF)
(HF)

<[FDC2/TDS3 : Association Request 1 >
Pre-amble/Sync = Pattern P, Attribute = 00,

Se¢quence number = 00, Payload = (00)(00)(FF)
(HF)

<|FDC2/TDS7 : Association Response 1 >
Pre-amble/Sync = Pattern P, Attribute = 01,

Se¢quence number = 01, Payload = (00)(00)(FF)
(HF)

<[FDC2/TDS4 : Association Request 1 >
Pre-amble/Sync = Pattern P, Attribute = 00;

S¢quence number = 00, Payload = (00)(00)(FF)
(§F)

<|FDC2/TDS8 : Association Résponse 1 >
Pre-amble/Sync = Pattern.P,Attribute = 01,

S¢quence number = 015"Payload = (00)(00)(FF)
(HF)

(Test Box sends’/Association Response 1 on
FPC2/TDS5 from step 4)

7 <FDC2/TDS1 : Association Request 2 >
“— Pre-amble/Sync = Pattern P, Attribute 4 01,

Qpn‘npnrp number =10 Pavload = (nn)(r O)(FF)
(FF)

© ISO/IEC 2021 - All rights reserved 41


https://standardsiso.com/api/?name=f73dd6a758f33cf260439e7e7b79742c

ISO/IEC 17982:2021(E)

Table A.6 (continued)

Step num-
ber and Device under test (DUT)
direction

< FDC2/TDS5 : Association Response 2 > 8 DUT should be able to receive Association Re-
sponse 2.

Test box with reference plate-electrode
assembly

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

Sequence number = 11, Payload = (20)(00)(DF)
(FF)

< FDC2/TDSZ: Association Request T >
Pre-ambl¢/Sync = Pattern P, Attribute = 00,

Sequence[number = 00, Payload = (00)(00)(FF)
(FF)

< FDC2/T|DS6 : Association Response 1 >
Pre-ambl¢/Sync = Pattern P, Attribute = 01,

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

<FDC2/T|DS3 : Association Request 1 >
Pre-amblg¢/Sync = Pattern P, Attribute = 00,

Sequencelnumber = 00, Payload = (00)(00)(FF)
(FF)

< FDC2/T|DS7 : Association Response 1 >
Pre-amble¢/Sync = Pattern P, Attribute = 01,

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

< FDC2/T|DS4 : Association Request 1 >
Pre-ambl¢/Sync = Pattern P, Attribute = 00,

Sequence[number = 00, Payload = (00)(00)(FE)
(FF)

< FDC2/T|DS8 : Association Response(1 %
Pre-amble/Sync = Pattern P, Attribute = 01,

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

(Test Box|sends Associdtion Response 2 on
FDC2/TDP5 from step4)

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

QPnlnpnr‘p number =00 Pavload = (nA)(ﬂn)(f\'—?)
(AA)

(DUT sends the first P-DU segment)
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Table A.6 (continued)
. Step num-
Test box with reference plate-electrode ber and Device under test (DUT)
assembly di .
irection
< FDCO/TDS5 : Full duplex > 10 DUT should be able to receive Full duplex P-DPU
_ ) B on FDCO/TDS5.

Pre-amble/Sync = Pattern P, Attribute = 10, -
Sequence number = 01, Payload = (0A)(00)(55)

(AA)
<DCO/TDSZ: Full duplex >
Pre-amble/Sync = Pattern P, Attribute = 00,

S¢quence number = 00, Payload = (00)(00)(FF)
(HF)

<[FDCO/TDS6 : Full duplex >

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

S¢quence number = 01, Payload = (00)(00)(FF)
(§F)

<[FDCO/TDS3 : Full duplex >

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

Se¢quence number = 00, Payload = (00)(00)(FF)
(HF)

<|FDCO/TDS?7 : Full duplex >

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

S¢quence number = 01, Payload = (00)(00)(FF)
(HF)

<[FDCO/TDS4 : Full duplex >

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

S¢quence number = 00, Payload = (00)(00)(FF)
(HF)

<[FDCO/TDS8 : Full duplex >

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

S¢quence number = 015"Payload = (00)(00)(FF)
(HF)

(Test Box sends Eull duplex P-PDUs on TDS5 on
FPC2 from step+4)

11 < FDCO/TDS1 Full duplex >

«— Pre-amble/Sync = Pattern P, Attribute 4 11,
Qpn‘npnrp number =10 Pavload = (nﬂ)(l F)(C3)
(E7)

(DUT sends the between P-DU segment)
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Table A.6 (continued)
. Step num-
Test box with reference plate-electrode ber and Device under test (DUT)
assembly di .
irection
< FDCO/TDSS5 : Full duplex > 12 DUT should be able to receive Full duplex P-DPU
_ . a on FDCO/TDSS.

Pre-amble/Sync = Pattern P, Attribute = 11, -
Sequence number = 11, Payload = (00)(FF)(C3)

(E7)
< FDCO/T|DSZ: Full duplex >
Pre-ambl¢/Sync = Pattern P, Attribute = 00,

Sequence[number = 00, Payload = (00)(00)(FF)
(FF)

< FDCO/T|DS6 : Full duplex >
Pre-ambl¢/Sync = Pattern P, Attribute = 00,

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

< FDCO/T|DS3 : Full duplex >
Pre-amblg¢/Sync = Pattern P, Attribute = 00,

Sequencelnumber = 00, Payload = (00)(00)(FF)
(FF)

< FDCO/T|DS7 : Full duplex >
Pre-amble¢/Sync = Pattern P, Attribute = 00,

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

< FDCO/T|DS4 : Full duplex >
Pre-ambl¢/Sync = Pattern P, Attribute = 00,

Sequence[number = 00, Payload = (00)(00)(FE)
(FF)

< FDCO/T|DS8 : Full duplex >
Pre-ambl¢/Sync = Pattern P, Attribute = 00,

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

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

13 <FDCO/TDS1 : Full duplex >

« Pre-amble/Sync = Pattern P, Attribute = 01,
QPnlnpnr‘p number =00 Pavload = (Qﬁ)(A-?)(RO)
(4A)

(DUT sends the last P-DU segment)
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Table A.6 (continued)
. Step num-
Test box with reference plate-electrode ber and Device under test (DUT)
assembly di .
irection
< FDCO/TDS5 : Full duplex > 14 DUT should be able to receive Full duplex P-DPU
_ ) B on FDCO/TDS5.

Pre-amble/Sync = Pattern P, Attribute = 01, -
Sequence number = 01, Payload = (96)(42)(B0)

(4A)
<DCO/TDSZ: Full duplex >
Pre-amble/Sync = Pattern P, Attribute = 00,

S¢quence number = 00, Payload = (00)(00)(FF)
(HF)

<[FDCO/TDS6 : Full duplex >

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

S¢quence number = 01, Payload = (00)(00)(FF)
(§F)

<[FDCO/TDS3 : Full duplex >

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

Se¢quence number = 00, Payload = (00)(00)(FF)
(HF)

<|FDCO/TDS?7 : Full duplex >

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

S¢quence number = 01, Payload = (00)(00)(FF)
(HF)

<[FDCO/TDS4 : Full duplex >

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

S¢quence number = 00, Payload = (00)(00)(FF)
(HF)

<[FDCO/TDS8 : Full duplex >

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

Se¢quence number = 01;Payload = (00)(00)(FF)
(HF)

(Test Box sends Eull duplex P-PDU on TDS5 on
FPC2 from step+4)
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Table A.7 — Test scenario 6

Test box with reference plate-electrode assem-

Step number

Sequence number = 00, Payload = (00)(00)(FF)(FF)
<FDC2/TDS5 : Association Response 1 >

bl and Device under test (DUT)
y direction
<FDC2/TDS1 : Association Request 1 > 1 <FDC2:LBT >
Pre-amble/Sync = Pattern P, Attribute = 00, - DUT should be able to detect all occupied TDSs on

FDC2.

Pre-amblefSync = Pattern P, Attribute = U1,
Sequence fjumber = 01, Payload = (00)(00)(FF)(FF)
<FDC2/TIPS2 : Association Request 1 >
Pre-amblefSync = Pattern P, Attribute = 00,
Sequence jumber = 00, Payload = (00)(00)(FF)(FF)
<FDC2/TIS6 : Association Response 1 >
Pre-amblefSync = Pattern P, Attribute = 01,
Sequence fjumber = 01, Payload = (00)(00)(FF)(FF)
<FDC2/TIS3 : Association Request 1 >
Pre-amblefSync = Pattern P, Attribute = 00,
Sequence umber = 00, Payload = (00)(00)(FF)(FF)
<FDC2/TDS7 : Association Response 1 >
Pre-amblefSync = Pattern P, Attribute = 01,
Sequence jumber = 01, Payload = (00)(00)(FF)(FF)
< FDC2/TIPS4 : Association Request 1 >
Pre-amblefSync = Pattern P, Attribute = 00,
Sequence fjumber = 00, Payload = (00)(00)(FF)(FF)
<FDC2/TIPS8 : Association Response 1 >
Pre-amblefSync = Pattern P, Attribute = 01,
Sequence jumber = 01, Payload = (00)(00)(EEJ(FF)

(Test Box 4end s Association Request 10r*Associa-
tion Respopnse 1 on all TDSs on FDC2)
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Table A.7 (continued)

Test box with reference plate-electrode assem- Step number

bl and Device under test (DUT)
y direction
<FDCO/TDS1 : Broadcast > 2 <FDCO: LBT >
Pre-amble/Sync = Pattern P, Attribute = 00, - DUT should be able to detect all occupied TDSs on
FDCO.

Sequence number = 00, Payload = (00)(00)(FF)(FF)
<FDCO/TDS2 : Broadcast >

Pye=ambie/Symc="Patterm P, Attribute =090;
Sdquence number = 00, Payload = (00)(00)(FF)(FF)
FDCO/TDS3 : Broadcast >

Pie-amble/Sync = Pattern P, Attribute = 00,
Sdquence number = 00, Payload = (00)(00)(FF)(FF)
FDCO/TDS4 : Broadcast >

Pife-amble/Sync = Pattern P, Attribute = 00,
Sdquence number = 00, Payload = (00)(00)(FF)(FF)
FDCO/TDSS : Broadcast >

Pile-amble/Sync = Pattern P, Attribute = 00,
Sdquence number = 01, Payload = (00)(00)(FF)(FF)
FDCO/TDS6 : Broadcast >

Pie-amble/Sync = Pattern P, Attribute = 00,
Sqquence number = 01, Payload = (00)(00)(FF)(FF)
FDCO/TDS7 : Broadcast >

Pie-amble/Sync = Pattern P, Attribute = 00,
Sqquence number = 01, Payload = (00)(00)(FF)(FE)
FDCO/TDS8 : Broadcast >

Pije-amble/Sync = Pattern P, Attribute = 00,
Sdquence number = 01, Payload = (Q0)(00)(FF)(FF)

(Test Box sends : Broadcast P-PPUs'on all TDSs on
FIDCO0)

A

A

A

A

A

A
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