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1 Introduction 

The group has been discussing PHY-frame header extension in two different aspects, (1) increasing 
the number of information bits carried in the PHY-frame header, and (2) repeating the same header 
information over two OFDM symbols for enhanced diversity combination. We need to have a 
generic and consistent approach to accomplish these two goals. 

In 09CV meeting the group agreed to specify a scheme to extend the PHY-frame header so that 
larger than PHYH bits can be accommodated in the PHY-frame header (Issue 5.0.1.2.1.0.13). This 
contribution proposes a generic scheme to extend the PHY-frame header. The proposed scheme 
makes G.hn future-proof, and it can be immediately used to support bi-directional transmission 
proposed by [ 4]. 

Item Number Status Item Description Reference(s) 

5.0.1.2.1.0.13 Agreed That G .hn shall specify means to extend the PHY -frame 09CV-042 
8-Apr-09 header. 

In 09XC meeting the group provisionally agreed that the number of PHY-frame header repetitions 
(D) shall be set to 2 in the coax medium since the number of available sub-carriers in coax 50MHz 
bandplan (256) is not enough to guarantee the reliability of PHY-frame header (Issue 
5.0.1.2.1.2.0.1 ). 

Item Number Status Item Description Reference(s) 

5.0.1.2.1.2.0.1 Agreed Provisionally, that the value ofD shall be 2 for the coax 09XC-100 
30-July-09 medium (baseband and RF) subject to there not being any 

alternative proposal submitted by the upload deadline for 
the Q4/15 G.hn meeting August 2009. 
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2 Proposal 

For extending the capability of carrying more than PHYH bits in the PHY-frame header, we propose 
the followings: 

□ Add a bit (Extended Header Indication: EHI) in the original PHY-frame header fields (Table 7-
1) to indicate whether or not the header extension is applied. 

□ Define a generic field description for the extended part of the header in §7.1.2.3.3 (new section), 
which is also PHYH bits long, and contains the common part (e.g., E_HCS) and variable part 
(e.g., E_FTSF). 

The text update is proposed in the following section. 

For specifying the number of PHY-frame header repetitions (D), we propose not to fix D per 
medium, rather to define a technique to use different values of D. Although it is understood that 
more repetitions may be necessary in coax, fixing D unconditionally for any given medium is 
neither a flexible nor an efficient solution because 

□ Even in the power line medium we may face the similar situation as narrower bandplans are 
added to support SmartGrid applications (Issue 1.90.10.1 ). In this case we need a flexible 
scheme to support narrow and wide bandplans at the same time. 

Item Number Status Item Description Reference(s) 

1.90.10.1 Agreed That G.hn shall specify: 09CX-104 
31-July-09 . Extensions to support the Smart Grid applications . A profile that is applicable to Smart Grid for 

devices that need to satisfy the requirements in terms of 
data rate, QoS, power consumption and device complexity. 

□ Applying D = 2 uniformly for all bandplans in coax makes G.hn less efficient for wide 
bandplans (e.g., 200MHz-CRF) as well as over the legacy system. 

The possible cases of PHY-frame header transmissions are shown in the following figure. 

(1) PHY-frame header without extension & D = 1 

Header Payload 

(2) PHY-frame header without extension & D = 2 

Header - Payload 

(3) PHY-frame header with extension & D = 1 

Header Payload 

(4) PHY-frame header with extension & D = 2 

Header Payload 
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3 Text Update 

3.1 Existing text update for G.9960 Amendment 1 

Text is updated based on [3] with all changes accepted. 

<Start of text> 

7.1.2.3 PHY-frame header 

The core nart oftbe PHY-frame header is PHYH bits long and is composed of a common part and a 
variable part. The common part contains fields that are common for all PHY-frame types. The 
variable part contains fields according to the PHY-frame type. PHY-frame type is indicated by the 
FT field. The PAD fields fit the length of the header of different PHY frame-types to the standard 
values of PHY H bits. The content of the h-w,~~:k=w--con'. part _is protected by the 16-bit header check 
sequence (HCS). 

The fields of the core part of foe PHY-frame header are defined in Table 7-1., 

I)et1encUn~~ on the fra_n1e t\-'q:::-;~ the -Pl-f"'_{- -•f:rarnt; bt;i:tder rnav be ex1\;11ded to 2 x PJ-1 Y-_u_ bits lont~. If the 
exttnded header indjcation (fJ-1I) bit is stt U-_H:.:n additiona~ Prr:(~~~ jnfi)r.n1ation bjts of tht txtended 
nart of the r~i-rr..- -frariH.~ h(~ader art attnendtd at the e11d of the core nari of the PI-r1 .. --•frarne header. 
-·rhe ex tE.:nded _part of th(~ _Pl-f'{ .,fra1llE.: hE.:ad(~r sba.!1 be encoded exactl·v fhe s:1rne vva,/ as the core part 
as descr.ihed. in §7.1.3.4. 
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Table 7-1/G.9960-Con~ part of PHY-frame header fields 

Field Octet Field Description 
Size 
[Bits] 

FT 0 4 Frame type 

DOD 0 4 Domain ID 

SID 1 8 The device ID of the source node 

DID 2 8 The device ID of the destination 
node(s) 

MI 3 1 Multicast indication identifies 
whether the DID is a multicast 
destination 

PHI 3 1 Post header indication identifies 
whether the first payload symbol 
after the header is a PRBS symbol or 
a data symbol 

_Eli1 -, 1 _Extcnded_ header_JndlcatJon. -~- l 

Reserved 3 ;?~{~ Reserved by ITU-T 

Duration 4-5 16 The PHY frame transmission 
duration 

... 6-18 

HCS 19-20 16 Header check sequence 

<End of text> 

3.2 New text for G.9960 Amendment 1 

Text is added based on [3] with all changes accepted. 

<Start of text> 

7.1.2.3.1.6 Post Header Indication (PHI) 

Common part 

Variable part 

Common part 

The PHI bit, when set, shall indicate that the first payload symbol following the header is a PRBS 
symbol. Otherwise the first payload symbol shall be a data symbol. 

'I'he f:J:{l field~ \:vhen set~ shaH i11djcatt; that the r~1-1 Y frr:trne header contains 2xJlJ:t\·-H inforrnation 
b!1~ 'T'he additio11al PI-f'(p inft-.:rrnatio11 bits of iht extendtd oart of th(~ r~I-I\'.-.-._fiar_ne header are --
.§_necjfied in ~7.1,.2.3,3. If the .E.I-II ~field is zero. then the .Pif1'.~--fra_n1e header shr::Jl contajn PJf':{H 
inforn1aUon bJts. ··rht f~1-ll field shall bt set accordin~:· to the fra1ne tvn(~. 
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<End of text> 

<Start of text> 

'T'he extend.ed t1art of the _Pf-I'/ --fra1r1e header js PJ-1 l u btts lonr.:~ and is con1nosed ot a cor11111on oart 
;:Hui ::1 ~/ar1able naxt. 'The corn_n1011 nart cc:ntains _Gelds that are co1nrnon f()r all I-'1-f\{--franH.: tvnes. ··rhE.: 

ditt~;rent J?J-'1~-( t}·an1e-t\J)es to the stfanclard ,.tahJ~:s of I~fl\yu bits, 'T'bt; co11tent of the extended DD.rt is 
J)fotected bv the 16-l,it ht(HJE.~r check seQuE.~nce (I~ l!(~S\:. 

·rhe [ields of the extended nart of the _Pifl'.~ --fra_n1e header i":tre defined u1 'Table 7--X y-_ 

19--20 

-·rh1s_is_ for_further_stud'.?,_ 

Sjze 
f1~i]ts1 

152 \l:1riabje_part 

c:or_n_n1on. oart 

I:~ 1-i\..-~-.-: t~ ~1 16--bn C';Jctic redund.anc\' check~ { (~1~(~) and ~h:.tH be con1n1Jted ::.-rv-er an the fields of the 
I~ F'-rSF in the ord(~r tlH~\.,. are iransrnitted, startjn~2- \~/.!th the t .. SI3 c:f' the first field and (:nd_hu~~ v,.rith 
the Cv'fSl3 of the last t1ehl ot l:~. 1:· -rsi. --_rhe Si":trne nolvnornial dt;scrjbed in ~ 7 .1.2 .3.1 ,.8 shaH be used. 

<End of text> 
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5 Summary 

1. This paper proposes to agree on the following new issues. 

Item Number Status Item Description Reference(s) 

5.0.1.2.1.0.13 .1 Open Should the following sections of text be revised or added to 09CC-046 
(New) G.9960 Amendment 1 as working text: . §7.1.2.3 "PHY-frame header", . §7.1.2.3.1.7 "Extended Header Indication (EHI)", . §7.1.2.3.3 "Extended header fields", . §7.1.2.3.3.1 "Extended frame-type specific fields 

(E_FTSF)", and . §7.1.2.3.3.2 "Extended header check sequence 
(E HCS)"? 

5.0.1.2.1.0.13 .2 Open Should G.hn adopt the PHY-frame header extension scheme 09CC-046 
(New) proposed in 09CC-046? 

5.0.1.2.1.2.0.1.1 Open Should the G.hn define a technique to use different values ofD 09CC-046 
(New) for any given medium rather than use a fixed value (response to 

the provisional agreement in Issue 5.0.1.2.1.2.0.1 )? 
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