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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

work. In the field of information technology, ISO and IEC have established a joint technical commi
ISO/IEC]TC 1.

ttee,

The procedures used to develop this document and those intended for its further maintenance
described i
the different types of document should be noted. This document was drafted in accordance witk
editorial rulles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention i§ drawn to the possibility that some of the elements of this document‘mdy be the sul
of patent rjights. ISO and IEC shall not be held responsible for identifying auy- or all such p3
rights. Detgils of any patent rights identified during the development of the document will be ir
Introductiopn and/or on the ISO list of patent declarations received (see wwi:iso.org/patents).

Any trade jame used in this document is information given for the cofivenience of users and doe:
constitute dn endorsement.

For an explanation on the voluntary nature of standards, the meaning of ISO specific terms
expressiong related to conformity assessment, as well as ififormation about ISO's adherence td
World Tradg Organization (WTO) principles in the Technical Barriers to Trade (TBT) see the folloy
URL: www.liso.org/iso/foreword.html.

This doculLent was prepared by Technical Committee ISO/IEC JTC 1, Information techno
Subcommitgee SC 6, Telecommunications and inforimation exchange between systems.
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the ISO/IEC Directives, Part 1. In particular the different approval criteria seeded for
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Introduction

ISO/IEC 17982 specifies minimum requirements for interoperable CCCC PHY technology. This
document provides guidance for the implementation of ISO/IEC 17982 in order to realize highly
compatible CCCC PHY.

© ISO/IEC 2017 - All rights reserved v


https://iecnorm.com/api/?name=9c3a80d30dc76bfaba5f4643a063d600



https://iecnorm.com/api/?name=9c3a80d30dc76bfaba5f4643a063d600

TECHNICAL REPORT ISO/IEC TR 2251

2:2017(E)

Information technology — Telecommunications and
information exchange between systems — Guidelines for
the implementation of ISO/IEC 17982:2012

1 Scope

Thig document provides guidance for the implementation of ISO/IEC 17982.

2 Normative reference

The|following documents are referred to in the text in such a way that seme or all of t
congtitutes requirements of this document. For dated references, only the ‘edition cited
undated references, the latest edition of the referenced document (including any amendmer
ISOAIEC 17982:2012, Information technology — TelecommunicationS«and information exchar
systéms — Close Capacitive Coupling Communication Physical Layer\(CCCC PHY)

3 [ferms and definitions

No tprms and definitions are listed in this document«iI'he abbreviated terms in ISO/IEC 179
ISO gnd [EC maintain terminological databases foiyuse in standardization at the following a
— [EC Electropedia: available at http://www.electropedia.org/

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

4 [mplementation appreach

4.1 | TDS number and séquence number

ISO/AIEC 17982:2012, 83 states "P-PDUs shall be transmitted byte-wise in the sequence spe
Bytds shall be transmitted with least significant bit first.". This means that payload is tra
bytd and the others‘are transmitted T by T as specified in I[SO/IEC 17982:2012, Figure 6.

Table 1 represents the implementation of the TDS number.

Table 1 — TDS number

leir content
hpplies. For
Its) applies.

ge between

82 apply.

ddresses:

rified in 9.1.
hsmitted as

motation | motation | B2 |tz | tu
1 (000)b 0 0 0
2 (001)b 1 0 0
3 (010)b 0 1 0
4 (011)b 1 1 0
5 (100)b 0 0 1
6 (101)b 1 0 1
7 (110)b 0 1 1
8 (111)b 1 1 1

© ISO/IEC 2017 - All rights reserved
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Table 2 represents the implementation of the sequence number.

Table 2 — Sequence number

Decimal Binary t t
notation notation 15 16
1 (00)b 0 0
2 (01)b 1 0
3 (10)b 0 1
4 (Anb 1 1
4.2 CRC
The CRC vdlue calculated by using the formula specified in ITU-T V.41 is set onto P-PDUrso as to be
transmitted with the order specified in ITU-T V.41. The corresponding bit settings of the |CRC
information field in a P-PDU is as follows.
tag = x1p,t50 = x14,t51 = x13,t52 = x12,t53 = x11,t54 = x10,t55 = x9,t56 = X8,
ts7 = X7)tsg = x6,t59 = X5,t60 = X4, te1 = x3,t62 = X2,t63 = XL,te4 = x0
16-bit CRC [is expressed in binary as (1010101101101111)b where the-furthest left-hand numbgr ‘1’
(underlined and bold) is the highest order bit of CRC, x15, i.e., t49=1,%50=0, t51=1, t52=0, t53=1, t44=0,
tss=1, tse=1, t57=0, tsg=1, t59=1, t60=0, te1=1, te2=1, te3=1, tea=1)For an example, see Figure 1.
Space (0,5T] Attribute (2 T)
Level adjpst (1,5 T) TDS number (3 T) Level adjust (1,5 T)
Pregmble (2 T) Sequence number (2 T) Space (0,5[)
> Sync (5 T]>§< >§< Payload (32 T) >E,< CRC (16 T) <
! i i I 1 ) i H Xxsxnxnxlzxnxwquui AN NN N
PatternP} 111/016011 101010101 01010401 + 00000000 ! 111111111 !
P ; | ; | 10101011 ! 01101111
i (010101010h i [10101010)b i (00000000)b i (11111111)b i (10101011 01101111)b
L5y i “AA” | “00" | “FF” i “6F AB”
Figure 1 — Example of payload and CRC
4.3 Segmentation and reassembly
An examplq of-'segmentation and reassembly is illustrated in Figure 2.
Bit tp4, t32 ,120, tT2g are msb and t17, (25, £33, t41 are Isb in Payload of P-PDU.

© ISO/IEC 2017 - All rights reserved
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Value of LEN for P-DU is 5 in decimal notation, (00000000 00000101)b in binary notation

If the value of LEN for P-DU is 257 in decimal notation; ) SII)U CRC folr P-DU
(00000001 00000001)b in binary notation; then Bytel
and Byte 2 is shown below.

P-DU | 1010 0000 | 0000 0000 |1000 0001 |0001 1000 | 0010 1000 | 00101011 |oooo 1010 |

2:2017(E)

\l/ Byte T Byte 2 Byte 3 Byte 4] Byte 5 Byte 6 Byte /
_- Y Y Y L Y&, Y Y Y /
1000 0000 | 1000 0000 _-- _- / /
- -
Byte 1 Byte 2 _-" _-" // //
/// - - / Payload of this P-PDU is filled by pad (pad ~ ,
m Byte2 Byte3 Byte 4 /// / is stated "ignore for information exchange" /
/ in Figure 9 of ISO/IEC 17982:2012), /

poou [

Lt

] 01100000 ] 00000000 10000001 Jooo1 1000 | crCfor oY ] / because no data in the P-DU anymore. /7
£) A 4 4 / Pad is filled with (00000000)b although /

/ contents of the pad is not specified by /

. t1, t2, t3, t, t5, te, t7, ts, tg,tm,n1}{z,t13,t1ms,tm I1SO/IEC 17982:2012. /

t17 tos 33 ta1 . . / B /

/- Byte5  Bytes Byte7 /

t1, t2, t3, tu, t5, te, t7, ts, t9,t10,tu,t12,t13,t171t15,tm

poo_ [

] 0010 1000 | 0010 1011 {0000 1010 Joo00 0000 | cre for p-ppU

Figure 2 — Segmentation and reassembly

4.4 | Random number

A PHY User may generate the random number and set it into the assogciation P-PDU instg
PHY]itself.

4.5 | RFU handling standard way

Thegeneric meaning of the term RFU (Reserved for Future/Usg) in ISO/IEC 17982 is that it
for future standardized use; it does not mean it is freeCfor proprietary use. Therefore
conderned with the setting of RFU when sending because€ the RFU is ignored when received

4.6 | RFU handling proprietary way

rad of CCCC

is reserved
do not be

In general, devices and modules that are fully compatible with ISO/IEC 17982 provide dlecent cost,

quallity and availability. From this point of\viéw, it is not a good idea for the devices and the
proyide the proprietary features by using'RFU as if it was a part of ISO/IEC 17982.

modules to

The|devices and the modules mayyhave potential flexibility in the market, since custc;l‘mization is

necgssary for the optimized application systems. Customizing the standard devices and t
modules is a realistic solution.

e standard

Undgr the customized application systems, do not be concerned with the RFU setting when sending

and [receiving even tholigh the individual application systems require compatibility; this is
system and it does potrequire generic compatibility with the other relation-less systems.

4.7 | Collision-avoidance

only in the

See Figuré3: In this case, Talker-A starts sending Association Request 1 to TDS1 and both Listener-F

and [Listener-G receive it.

If both Listener-F and Listener-G start sending Association Response 1 on the same time-segment then

collision occurs on TDS5.

If a Listener delays sending its Association Response by time-segment then the possibility

of collision

during Association procedure is reduced. The optimized amount of delay by time-segment(s) is
dependent on the requirements of every application system. It may be either random or predesigned.

© ISO/IEC 2017 - All rights reserved
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time-segment

time-segment

time-segment

time-segment

time-segment

—> time

—ANMFN O DN AN
N UL ULUuUL UL ULy v
o e [y o Ry o o o Y o Y o i o R an
R
REREERRERER
-)Association Request 1
Figure 3 — Collision during association procedure
4.8 Identifying the P-PDUs
An entity uges the following 6 different types of P-PDUs:

The las|
The fir
Data P-

For disting
are requirg
Association

An entity nj
In this imp
P-PDU and
process doe

communic

Associdtion Request 1 or Association Response 2;
Associgtion Request 2 or Association Response 1;

Null P-PDU;

t Data P-PDU;
t Data P-PDU;

PDU between the first and the last Data P-PDU;

procedure (on FDC2) and Communi€ation (on FDCO, FDC1, FDC3 and FDC4).

Data P-PDUs are transferred in the (Full duplex or Broadcast) Communication state.

ion state to association state is never expected.

s not contradict with, and is possible to coexist with, that in ISO/IEC 17982:2012, Table|2.

It is possible for the Association; Null and Data P-PDUs to coexist on any of single FDC, if the entity
the state maE

chine. If using-single FDC with a state machine then the state transition from full dyplex

uishing these 6 different types of P:RPUs, 3 bits of information-theoretical entfopy
d. ISO/IEC 17982:2012, Table 2 defines 2 bits entropy as Attribute information for

the

ay have a state machine which(maintains its states. Figure 4 illustrates the state machine.
ementation, the Association(P-PDUs are transferred only in the association state, and

Null
This

has

© ISO/IEC 2017 - All rights reserved
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PHY User starts CCCC PHY entity

IDLE
PHY rinstructs
stapting of Broadcast starting of Full duplex
communication PHY Usetfinstructs ~ communication
LBT td enbty
A 4
PHY Userinstru LBT Userinstructs
starting of starting o Full duplex
com commumnication

PHY Useyinstructs
Associatign to entity

Association

Broadcast RS Full duplex
Communication Communication

PHY Userstop CCCC PHY: entity at the any states

Figure 4 — Implementation as state machine

4.9| PHY User

Therole 0f PHY User may be stated as the set of rules to manage SDU and control PHY.

P-DU specification is maintained keeping backward compatibility if the inter-industry common
requirements are increased.

© ISO/IEC 2017 - All rights reserved 5
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