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Abstract

Attached is version 5.0 of the draft text for G.9960 Amendment 1. This draft includes text based on the agreements reached at the SG15 meeting in Geneva, October 2009. All changes with respect to the approved G.9960 are shown with revision control. Changes with respect to version 4.2, 09CC-R12aR1, are shown with reviewer ‘v5.0’. To view only the most recent revisions in Word 2007, go to the review pane, show markup/reviewers and deselect all but v5.0.
Each section of the document is identified as either working text (same weight as an incoming contribution) or baseline text (takes consensus to change).
“Q4 determination” has been applied to the baseline text contained herein. Q4 determination means that the text is deemed technically stable and shall only be revised by consensus view that the text is technically broken.
Version 1.0 of the draft text includes the following:

· revision of §7.1.2.3.2.1 “MSG PHY-frame type specific fields” and §7.1.2.3.2.1.4 “Bandwidth reservation update request (BRURQ)” according to C0193R2 (Issue 5.0.1.2.1.0.10)
· revision of §7.1.2.3.2.1.2 “Reply required (RPRQ)” according to 09CV-042 (Issue 6.2.17.9.2)
· revision of §7.1.2.3.2.1 “MSG PHY-frame type specific fields” and text for new §7.1.2.3.2.1.13 “Burst End Flag (BEF)” according to 09CV-028R1 (Issue 6.2.26.1)
· revision of working text for §7.1.2.3.2.2 “ACK PHY frame type specific fields” according to 09AG-063R1 (Issue 6.2.17.10.3)

· revision of working text for §7.1.2.3.2.2.5 “Lowest SSN (LSSN)” according to 09CV-028R1 (Issue 6.2.26.1)
· revision of §7.1.2.3.2.3 and text for new §7.1.2.3.2.3.3 “MAC Cycle Start Time (CYCSTART)” according to 09CV-025R1 (Issue 5.0.1.2.1.0.12)
· revision of §7.1.2.3.2.7 “ACKRQ frame type specific fields” and text for new §7.1.2.3.2.7.1 “Request ACK Retransmission for Sequence Number (RARSN)” according to C0193R2 (Issue 5.0.1.2.1.0.10)

· revision of §7.1.2.3.2.7 “ACKRQ frame type specific fields” and §7.1.2.3.2.7.1 “Request ACK Retransmission for Sequence Number (RARSN)” according to 09CV-024R3, and promotion to baseline text (Issue 6.2.31)
· revision of §7.1.4.2.3 “Transmitter-determined and receiver-determined mapping” according to 09CV-032R1 (Issue 6.3.4.2)
· working text for new §7.1.4.8 “Priority resolution (PR) and INUSE signals” according to 09AG-069 (Issue 5.0.1.2.4.1)

· working text for §7.2.4 “Transmitter EVM requirements” according to 09AG-049R1 (Issue 5.1.9.9.6.10.2), revised according to 09CV-039R1 (Issue 5.1.9.9.6.10.2.1)
· working text for §7.2.5 “Termination impedance” according to 09AG-049R1 (Issue 5.1.9.9.6.10.3)

· working text for §7.2.6 “Total transmit power” according to 09AG-027R1 (Issue 5.1.29.3)

· working text for Annex A, “Regional requirements for North America” according to 08AB-101 (Issue 5.1.18)
· revision of Annex C according to 09AG-049R1 (Issues 5.1.9.9.6.10.2) and 09CV-045 (Issue 5.1.32)
Version 1.0R1 of the draft text includes the following:
1. revision of working text §7.1.2.3.2.2 “ACK PHY-frame type specific fields” and §7.1.2.3.2.1 “MSG PHY-frame type specific fields” according to 09GS-107 (Issue 6.2.17.1.9)
Version 4.0 of the draft text includes the following:
1. working text for new §7.1.5.5 “Notching of VDSL2 bands” and new Annex E “Impact of G.9960 on VDSL2 service” according to 09BM-033 (Issue 1.33.3.1)

2. revision of working text for §7.1.2.3.2.6 “PROBE PHY-frame type specific fields”and its sub-sections according to 09BM-051 (Issue 5.0.1.2.1.0.17)

3. deletion of Table 7-29.1 and revision of §7.2.1.2, §7.2.2.2 and §7.2.3.2 “Preamble” and their sub-sections as working text according to 09BM-052 (Issue 5.0.1.2.2.49)
4. revision of §7.1.2.1 “PHY frame” as working text according to 09GS-100R2 (Issue 5.0.2.7)

5. revision of §7.1.5.1 “Sub-carrier masking”, §7.1.5.3 “PSD shaping”, and §7.1.5.4 “Notching of International Amateur radio bands” as working text according to 09BM-025R1 (Issue 5.1.33)

6. moved §8.11 “Transmit clock accuracy of an end point” from the DLL specification to a new §7.1.6 (Issue 6.6.17.5)
7. revision of working text for §7.1.2.3.2.2 “ACK PHY-frame type specific fields” and §7.1.2.3.2.2.3 “Flow control (FLCTRL)” according to 09BM-058 (Issue 6.7.4)
Version 4.1 of the draft text includes the following:
1. revision of working text for sub-sections of §7.1.2.3.2.6 “PROBE PHY-frame type specific fields” according to 09XC-098R1 (Issue 5.0.1.2.1.0.19)

2. revision of working text for sub-sections of §7.1.4.5 “Preamble, INUSE, PR and NACK signals”, deletion of §7.1.4.8 “Priority resolution (PR) and INUSE signals” and revision of §7.2.x.2.2 “INUSE, Priority Resolution (PR) and NACK signal parameters for …” according to 09XC-126R1 (Issue 5.0.1.2.2.50)

3. revision of working in §7.1.2.3.2.1 “MSG PHY-frame type specific fields” and its sub-sections, and revision of working and baseline text in §7.1.2.3.2.2 “ACK PHY-frame type specific fields” and its sub-sections according to 09XC-111 (Issue 6.2.26.6.2 & 3)
4. revision of working in §7.1.2.3.2.2 “ACK PHY-frame type specific fields” and its sub-sections according to 09XC-103 (Issue 6.7.7)
5. revision of working text in sub-sections of §7.1.2.3.2.2 “ACK PHY-frame type specific fields” according to 09XC-123R1 (Issue 6.2.17.10.4)
6. revision of working text for §7.1.2.3.2.1 “MSG PHY-frame type specific fields” and its sub-sections according to 09XC-120R3 (Issue 6.2.30.5)
7. revision of working text for §7.1.4.2.3 “Transmitter-determined and receiver-determined mapping” and promotion to baseline text according to 09XC-107 (Issues 6.3.4.4 and 6.3.4.3) 
8. revision of working text for sub-sections of §7.1.4.5.3.2 “Modulation”, working text for new §7.2.x.2.3 “Modulation of the preamble for …”, §7.2.x.2.4 “Modulation of the INUSE, PR and NACK signals for …” according to “Homework_CG_seeds_preamble_and_signals R1.doc”, a working document to the August 2009 G.hn meeting in Concord that was addressed to resolve a last call comment on G.9960.
Version 4.2 of the draft text includes the following:
1. alignment of the draft with “G.9960 LC comment resolution draft text R11”.
2. revision of working text for §7.1.2.3 “PHY-frame header”, and addition of working text for new §7.1.2.3.1.7 “Extended header indication (EHI)” and §7.1.2.3.3 “Extended header fields” and its sub-sections according to 09CC-046 (Issue 5.0.1.2.1.0.13.2)
3. revision of working text for §7.1.2.3.2.6 “Probe PHY-frame type specific fields” and its sub-sections according to 09CC-045 (Issue 5.0.1.2.1.0.20)
4. revision of working text for sub-sections of §C.2.3 “Physical layer specification over coax” according to 09CC-026 (Issues 5.1.32.1.1.1 and 5.1.32.1.1.2).
5. working text for new §7.1.2.3.2.8 “BMSG PHY-frame type specific fields” and §7.1.2.3.2.9 “BACK PHY-frame type specific fields” according to 09CC-065R1 (Issue 6.2.16.2.6)
6. revision of working text for §7.1.2.3.2.3 “MAP and RMAP PHY-frame type specific fields”, working text for new §7.1.2.3.2.3.8 “MAP type”, revision of working text for §7.1.4.2.2 “Bit Allocation Tables (BAT)”, and revision of working text for §7.1.4.2.2.1 “Pre-defined BATs” according to 09CC-036R1 (Issue 6.6.30.14)
Version 5.0 of the draft text includes the following:
1. revision of §7.1.2.3 “PHY-frame header” according to C0738 and promotion to baseline text (Issue 5.0.1.2.1.0.13.6)
2. revision of §7.1.2.3.2.2 “ACK PHY-frame type specific fields” and §7.1.2.3.2.6 “PROBE PHY-frame type specific fields” and their sub-sections according to C0660 RBC (Issues 5.0.1.2.1.0.23 and 5.0.1.2.1.0.24)
3. revision of §7.1.2.3.x “PHY-frame header” and its sub-sections according to C0736 JB_AHA_R3 (Issue 5.0.1.2.1.0.26) ( includes replacement of DURH with 16
4. revision of sub-sections of §7.1 and §7.2, addition of new sub-sections, and promotion of sub-sections to baseline text according to ‘Homework – Merge C0739 C0392 – R2’ (Issues 5.0.1.2.1.1.1.9.1, 5.0.1.2.1.1.1.9.3 and 5.0.1.2.1.1.1.9.4)
5. revision of §7.1.4.6 “PMD control parameters” according to C0547 RBC (Issue 5.1.32.1.1.3)

6. revision of Annex C and Bibliography according to C0567 (Issues 5.1.35 & 5.1.35.1)
7. revision of §7.1.2.3.2.x and promotion of sub-sections to baseline text according to C0645 RBC (Issues 6.2.30.15 & 6.2.30.16)
8. revision of §7.1.2.3.2.1 “MSG PHY-frame type specific fields” according to C0726 ER2 (Issue 6.3.2.3.12)

9. revision of §7.1.6 “Electrical specifications” according to C0532 and promotion to baseline text (Issue 6.6.17.10)

10. editorial corrections to §7.1.2.3.2.8 “BMSG PHY-frame type specific fields” and §7.1.2.3.2.9 “BACK PHY-frame type specific fields”
G.hn : Proposed G.9960 Amendment 1
Unified high-speed wire-line based home networking transceivers - Foundation
1.
Revise §7.1.2.1 as follows:
7.1.2.1
PHY frame (baseline text)
The format of the PHY frame is presented in Figure 7-3. The PHY frame at the α-reference point includes header, and payload. Preamble and additional channel estimation (ACE) symbols are added to the PHY frame in the PMD, as described in §7.1.4.5 and §7.1.4.2.5, respectively. Preamble does not bear any user or management data and is intended for synchronization and initial channel estimation.
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Figure 7-3/G.9960 – Format of the PHY frame

The PHY-frame header and payload shall each contain an integer number of OFDM symbols.

The length of the PHY-frame header always fits integer number of symbols and is transmitted using a single pre-defined set of modulation and coding parameters (see §7.1.3.4).

The presence of ACE symbols is frame type dependent (see §7.1.2.3).

The length of the payload may vary from frame to frame; payload may be of zero length. For payload, different coding parameters and bit loading can be used in different frames, depending on channel/noise characteristics and QoS requirements.     
The types of PHY frames used in this Recommendation are summarized in Table 7-0.1.

Table 7-0.1/G.9960 – PHY frame types
	Frame Type
	Header
	Payload
	Description
	Reference

	MAP frame
	(
	(
	A  frame carrying the MAP; the payload contains an MPDU
	§8.8

	Message frame (MSG) 
	(
	(
	A  frame carrying user data or management data or both; the payload contains an MPDU
	§8.1.2.1

	ACK frame
	(
	None
	Acknowledgement frame; the relevant ARQ data is communicated in the header
	§7.1.2.3.2.2

	RTS frame 
	(
	None
	Request-to-send frame; the relevant data is communicated in the header
	§7.1.2.3.1.7,

§7.1.2.3.2.4

	CTS frame
	(
	None
	Clear-to-send frame; the relevant data is communicated in the header
	§7.1.2.3.1.7,

§7.1.2.3.2.5

	RMAP frame
	(
	(
	Repeated MAP frame; has the same format as a MAP frame
	§8.8

	Probe frame
	(
	(
	A probe frame; the payload contains a probe signal
	§7.1.2.3.3.6, §7.1.3.6

	ACK request frame (ACKRQ)
	(
	None
	ACK retransmission request frame; the relevant data is communicated in the header 
	§7.1.2.3.2.7


2.
Revise §7.1.2.3, and §7.1.2.3.1 and its sub-sections as follows:

7.1.2.3
PHY-frame header (baseline text)
The core part of the PHY-frame header is PHYH bits long (see §7.1.3.2.2) which is transmitted over D (see §7.1.3.5.2) consecutive OFDM symbols where D may be either 1 or 2. The core part of the PHY-frame header 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 value of PHYH bits. The content of the core part is protected by the 16-bit header check sequence (HCS).
The fields of the core part of the PHY-frame header are defined in Table 7-1.

Depending on the extended header indication (EHI) field in the core part of the PHY-frame header, the PHY-frame header may be extended by an additional PHYH bits that will be transmitted over additional D consecutive OFDM symbols. If the extended header indication (EHI) bit is set, then additional PHYH bits of the extended part of the PHY-frame header are appended at the end of the core part of the PHY-frame header. The extended part of the PHY-frame header shall be encoded and segmented exactly the same way as the core part as described in §7.1.3.4 and §7.1.3.5.2.
The core part and the extended parts of the PHY-frame header shall each be transmitted over separate OFDM symbols as illustrated in Figure 7-3.1.  
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Figure 7-3.1/G.9960 – Possible cases of PHY-frame header transmissions

Table 7-1/G.9960 – Core part of the PHY-frame header fields

	Field
	Octet
	Bits
	Description
	

	FT
	0
	3:0
	Frame type
	Common part

	DOD
	0
	7:4
	Domain ID 
	

	SID
	1
	7:0
	The DEVICE_ID of the source node
	

	DID
	2
	7:0
	The DEVICE_ID, MULTICAST_ID or BROADCAST_ID of the destination node(s)
	

	MI
	3
	0
	Multicast indication identifies whether the DID is a unicast or multicast destination
	

	
	
	
	
	

	DRI
	3
	1
	Duration indication identifies whether FTSF starts with a 16-bit duration field
	

	EHI
	3
	2
	Extended header indication
	

	Reserved
	3
	7:3
	Reserved by ITU-T (NOTE)
	

	
	
	
	
	

	FTSF
	4-18
	7:0
	Frame-type specific field
	Variable part

	HCS
	19-20
	7:0
	Header check sequence
	Common part

	NOTE – Bits that are reserved by ITU-T shall be set to zero by the transmitter and ignored by the receiver.


7.1.2.3.1
Common part fields
7.1.2.3.1.1
Frame Type (FT) (working text)
The Frame type (FT) field is a 4-bit field which indicates the type of the PHY frame transmitted. 
Table 7-2 describes the PHY-frame types.

Table 7-2/G.9960 –PHY-frame types

	Type
	Value
(b3b2b1b0)
	Description

	MAP
	0000
	MAP frame

	MSG
	0001
	Data and management frame

	ACK
	0010
	ACK control frame

	RTS
	0011
	RTS control frame

	CTS
	0100
	CTS control frame

	RMAP
	0101
	Repeated MAP frame

	PROBE
	0110
	Probe frame

	ACKRQ
	0111
	ACK retransmission request frame

	BMSG
	1000
	Bi-directional MSG frame; contains data and management frames in the payload and ACK 

	BACK
	1001
	Bi-directional ACK frame; contains ACK and data and management frames in the payload

	Reserved
	1010:1111
	Reserved by ITU-T


…



7.1.2.3.1.7
Duration indication (DRI) (working text)
The DRI bit, when set to one, indicates that the FTSF starts with a duration field that is  16 bits long. If this bit is set to zero, it indicates that the PHY frame does not contain any payload (i.e., contains only preamble and PHY-frame header).
The duration field contains a 16-bit unsigned integer that describes the duration of a single PHY frame sequence in multiples of 0.25µsec.

The specific setting of the duration field for each FT is described in the following clauses.
Table 7-3/G.9960 –Value of DRI for different frame types
	Frame type
	Value of DRI

	MAP
	1

	MSG
	1

	ACK
	0

	RTS
	1

	CTS
	1

	RMAP
	1

	PROBE
	1

	ACKRQ
	0


7.1.2.3.1.8
Extended Header Indication (EHI) (working text)
The EHI field, when set to one, shall indicate that the PHY frame header contains 2×PHYH information bits. The additional PHYH information bits of the extended part of the PHY-frame header are specified in §7.1.2.3.3. If the EHI field is set to zero, the PHY-frame header shall contain PHYH information bits. The EHI field shall be set according to the frame type.
3.
Revise §7.1.2.3.2.1 and its sub-sections as follows:
7.1.2.3.2.1
MSG PHY-frame type specific fields (working text)
Table 7-4 lists the MSG frame type specific PHY-frame header fields.

Table 7-4/G.hn – MSG PHY-frame type specific fields

	Field
	Field size [bits]

	MSG_DUR
	16

	MDET
	1

	RPRQ
	3

	AID
	8

	RTSRQ
	1

	BRURQ
	16

	BLKSZ
	2

	FEC_RATE
	3

	FLOW_ID/PRI
	8

	REP
	3

	FCF
	3

	SI
	4

	FRMSN
	2

	BAT_ID
	5

	BNDPL/GRP_ID
	3

	GI_ID
	3

	APSDC-M
	5

	BEF
	1

	BRSTCnt
	2

	TXRST_DATA
	1

	TXRST_MNGMT
	1

	ACE_SYM
	3

	CURRTS
	TBD

	Reserved (NOTE)
	padding up to PHYH bits

	NOTE: The reserved bits shall be set to zero by the transmitter and ignored by the receiver.


7.1.2.3.2.1.1
Duration for MSG frame (MSG_DUR)
For an MSG frame where Imm-ACK or one or more Mc-ACKs does not follow the MSG frame, the duration field indicates the transmission time of the  MSG frame.

For an MSG frame when Imm-ACK or one or more Mc-ACKs follows the MSG frame, the duration field indicates the transmission time of the MSG frame plus the duration of the following AIFG.
7.1.2.3.2.1.2
“Master is detected” indication (MDET)

MDET indicates reception of a MAP. It is a 1-bit field that shall be set by a node, in each PHY-frame header it transmits, when this node has received a MAP (either directly from the domain master or repeated MAP) that the current MAC cycle is associated with. This indication shall be used by nodes (including the backup domain master if it exists) to determine whether the current domain master has failed. 

7.1.2.3.2.1.3
Reply required (RPRQ) (baseline text)
RPRQ instructs the receiver whether to respond with acknowledgement for this PHY frame. It is a 3-bit field that shall be coded as shown in Table 7-5.

Table 7-5/G.9960 – RPRQ field possible values

	RPRQ value
	Interpretation

	000
	The receiver shall not acknowledge this PHY frame. The PHY frame does not require acknowledgement.

	001
	When MI = 0 (unicast), the receiver shall acknowledge via an Imm-ACK frame
When MI = 1(multicast), the receiver indicated in the AID field shall acknowledge via an Mc-ACK frame; no NACK signaling to be used.

	010
	The receiver shall defer the acknowledgement of the frame

	011
	When MI = 1 (multicast), the receiver indicated in the AID field shall acknowledge via an Mc-ACK frame and all other receivers of the multicast group that failed to receive the frame by criteria described in §8.9.2.2 shall transmit a NACK in the NACK signaling slot.
When MI = 0, this value is reserved by ITU-T

	100
	When MI = 1 (multicast), a slotted acknowledgement using multicast binding mechanism for slot assignment (see §8.9.2) shall follow the transmission of this multicast MSG PHY frame. No NACK signaling to be used.

When MI = 0, this value is reserved by ITU

NOTE: This mode may only be used if each receiving node in the multicast group is assigned an Mc-ACK slot.

	101
	When MI = 1 (multicast), a slotted acknowledgement using multicast binding mechanism for slot assignment (see §8.9.2) shall follow the transmission of this multicast MSG PHY frame.  All receivers not assigned an acknowledgement slot that fail to receive the transmission by criteria described in §8.9.2.2 shall transmit a NACK in the NACK signaling slot. 
When MI = 0, this value is reserved by ITU-T

	110 - 111
	Reserved by ITU-T


7.1.2.3.2.1.4
Multicast acknowledging DEVICE_ID (AID) (baseline text)
The AID is an 8-bit field that contains the DEVICE_ID of the node that shall acknowledge the MSG frame, when the value of the RPRQ field is 001 or 011 and MI=1, or the number of slotted Mc-ACKs, when the value of the RPRQ field is 001 or 011 and MI=1 (see Table 7-5). The meaning of the AID field for different combinations of RPRQ and MI values is reserved by ITU-T: when the MI field is set to 0, the AID field shall be set to 0016 and ignored by the receiver.
7.1.2.3.2.1.5
RTS/CTS required (RTSRQ) (working text)
RTSRQ indicates whether to use the RTS/CTS sequence. It is a 1-bit field. When RTSRQ is set to one, all nodes shall use the RTS/CTS sequence when communicating with the node that set RTSRQ for all PHY frames after the current PHY frame, until this node indicates otherwise by setting the bit to zero.

7.1.2.3.2.1.6 Bandwidth reservation update request (BRURQ) (working text)

The BRURQ is a 16 bit field represented using a signed integer that shall contain updates in the bandwidth reserved for this node in multiple of 0.5µsec time units. The domain master shall follow the BRURQ fields of all nodes. For details, see §8.6.2.
7.1.2.3.2.1.7
Block size (BLKSZ)

BLKSZ indicates the information block size of the FEC codeword that is used by the transmitter for the payload of the PHY frame.  It is a 2-bit field that shall be coded as shown in Table 7-6.

Table 7-6/G.9960 – Interpretation of the BLKSZ field

	BLKSZ value
	Interpretation

	00
	for the 120 byte information block size used for payload

	01
	for the 540 byte information block size used for payload

	10-11
	Reserved by ITU-T


7.1.2.3.2.1.8
FEC_RATE

FEC_RATE indicates the FEC coding rate that is used for encoding of the payload. It is a 3-bit unsigned integer field that shall be coded as shown in Table 7-7.

Table 7-7/G.9960 – Interpretation of the FEC_RATE field
	FEC_RATE value
	Interpretation

	000
	Reserved by ITU

	001
	1/2

	010
	2/3

	011
	5/6

	100
	16/18

	101
	20/21

	110-111
	Reserved by ITU


7.1.2.3.2.1.9
Flow identifier (FLOW_ID) and priority (PRI)
FLOW_ID/PRI is an 8-bit unsigned integer field that shall contain the FLOW_ID of the blocks aggregated in the frame (field values in the range 8-254), or the priority of the blocks aggregated in the frame if the field value is between 0 and 7. The value 255 is reserved by ITU-T.
7.1.2.3.2.1.10
Repetitions (REP)

REP indicates the nominal number of repetitions that were used for encoding the payload in this PHY frame. It is a 3-bit unsigned integer field that shall be coded as shown in Table 7-8. 

Table 7-8/G.9960 – Repetitions field possible values

	REP value
	Interpretation
(NREP)

	000
	Reserved by ITU-T

	001
	1 (no repetitions)

	010
	2

	011
	3

	100
	4

	101
	6

	110
	8

	111
	Reserved by ITU-T


7.1.2.3.2.1.11
FEC concatenation factor (FCF)  

FCF indicates the values of parameters H and z (see §7.1.3.3.1). It is a 3-bit unsigned integer field that shall be coded as shown in Table 7-9.

Table 7-9/G.9960 – FEC concatenation factor (FCF) possible values

	Value
	H
	z

	000
	1
	0

	001
	Reserved by ITU-T
	Reserved by ITU-T

	010
	2
	0

	011
	2
	1

	100
	4
	0

	101
	4
	1

	110
	4
	2

	111
	4
	3


7.1.2.3.2.1.12
Scrambler initialization (SI)  
SI contains the scrambler initialization value (C4C3C2C1, where C1 is the LSB) that was used by the transmitter for this frame. It is a 4-bit field that shall be used to initialize the scrambler, as described in §7.1.3.1.
7.1.2.3.2.1.13
Frame sequence number (FRMSN)  
FRMSN holds the transmitted frame sequence number sent to the same destination (DID). It is a 2-bit unsigned integer field.

The FRMSN shall be initialized to zero upon the first PHY frame containing payload sent for a certain DID and shall be incremented by one upon each additional PHY frame containing payload sent to the same DID. When the FRMSN value exceeds the maximum value of 3, the FRMSN shall wrap-around to zero.

7.1.2.3.2.1.14
BAT_ID

BAT_ID is a 5-bit field that shall identify the bit allocation table (BAT) of the PHY frame (see Table 7-20).

7.1.2.3.2.1.15
BNDPL/GRP_ID (working text)
BNDPL/GRP_ID is a 3-bit field that, for predefined BATs with uniform loading (type 0 to type 4), shall indicate the bandplan the node operates (Table 7-10.1), otherwise shall identify the sub-carrier grouping (see §7.1.4.2.4). It shall be formatted as shown in Table 7-10.

Table 7-10/G.9960 – Format of the GRP_ID

	GRP_ID value
	[Bits]
	Description

	0
	000
	Default - No sub-carrier grouping

	1
	001
	Sub-carrier grouping of 2 sub-carriers

	2
	010
	Sub-carrier grouping of 4 sub-carriers

	3
	011
	Sub-carrier grouping of 8 sub-carriers

	4
	100
	Sub-carrier grouping of 16 sub-carriers

	5-7
	101-111
	Reserved by ITU-T


Table 7-10.1/G.9960 – Bandplan identifier

	BNDPL value
	Description

	000-001
	Reserved by ITU-T

	010
	50 MHz

	011
	100 MHz

	100
	200 MHz

	101-111
	Reserved by ITU-T


7.1.2.3.2.1.16
GI_ID

GI_ID is a 3-bit field that shall identify the guard interval used for payload (see §7.1.4.4). It shall be formatted as shown in Table 7-11.

Table 7-11/G.9960 – Format of the GI_ID

	GI_ID value
	[Bits]
	Description

	0-6
	000-110
	NGI  guard interval [samples] k×N/32, k = 1, 2, 3, …,7

where  

k  = GI_ID+1,

N is the size of the DFT

	7
	111
	k = 8  (GI_ID=7)

NGI= NGI-DF = N/4


7.1.2.3.2.1.17
Actual PSD ceiling of MSG frame (APSDC-M)  
APSDC-M indicates the PSDC value that is used in the PHY frame. The field shall be coded as a 5-bit unsigned value. The valid values are in the range from 0 to 25, plus 0x1F. Values from 0 to 25 correspond to an actual PSD ceiling in the range of (50 dBm/Hz to (100 dBm/Hz in 2 dB steps. The special value 0x1F indicates that no PSD ceiling is applied. Values from 26 to 30 are reserved by ITU-T.

7.1.2.3.2.1.18  Burst End Flag (BEF) (working text)

The BEF indicates the end of a burst. This is a 1-bit field. The BEF shall be set to 1 in the last PHY frame of the burst and shall be set to 0 in all other PHY frames. For bursts containing one frame (no bursting used) the BEF field shall be set to 1. 
7.1.2.3.2.1.19 Burst Frame Count (BRSTCnt) (working text)

The BRSTCnt field contains the sequence number of the PHY Frame within a PHY Frame burst, generated as described in §8.10. It is represented as a 2-bit unsigned integer.
The BRSTCnt shall be set to zero in the first PHY frame of the burst and shall be incremented by one upon each additional PHY frame of the same burst. 
7.1.2.3.2.1.20
Data TX reset flag (TXRST_DATA) (working text)
The TXRST_DATA shall hold the value of the ACK_TX_RESET variable of the state machine of the FLOW_ID/PRI of this MSG. For details, see §8.9.5.1.1.

7.1.2.3.2.1.21
Management TX reset flag (TXRST_MNGMT) (working text)
The TXRST_MNGMT shall hold the value of the ACK_TX_RESET variable of the state machine of the management flow. For details, see §8.9.5.1.1.
7.1.2.3.2.1.22
ACE symbols (ACE_SYM) (working text)

ACE_SYM indicates the number of ACE symbols added to the beginning of the payload of the MSG frame. It is a 3-bit field that shall be coded as shown in Table 7-11.1.

Table 7-11.1/G.9960 – ACE_SYM field values

	Value
	Interpretation

	000
	0 ACE symbols

	001
	1 ACE symbols

	010
	2 ACE symbols

	….
	….

	111
	7 ACE symbols


7.1.2.3.2.1.23
Current TS (CURRTS)

The CURRTS field shall hold the ordinal number of the TS in a STXOP that this MSG PHY Frame is sent in as described in the MAP (see §8.8.3)

The first TS that is described in the MAP for each STXOP shall be identified as TS number one and so on. 

A value of zero shall be used for transmission not within a STXOP.

4.
Revise §7.1.2.3.2.2 and add new sub-clauses as follows:
7.1.2.3.2.2 ACK PHY-frame type specific fields (working text)

Table 7-11.2 lists the ACK PHY frame type specific fields.

Table 7-11.2/G.hn – ACK PHY Frame Type Specific Fields

	Field
	Size in bits

	
	

	FLCTRL_CONN
	1

	FLCTRLT
	1

	FLCTRL
	5

	RXRST_DATA
	1

	RXRST_MNGMT
	1

	LSSNP
	1

	
	

	
	

	
	

	
	

	ACKDATA/MCACK_D
	83

	BTXRQ
	1

	RQ_PROBE
	6

	Pad
	padding until PHYH


7.1.2.3.2.2.1
Flow Control Connection Flag (FLCTRL_CONN) (working text)

The FLCTRL_CONN indication defines the interpretation of the FLCTRL and FLCTRLT fields. When FLCTRL_CONN is set to 0, fields FLCTRL and FLCTRLT carry information about a data connection. When FLCTRL_CONN is set to 1, fields FLCTRL and FLCTRLT carry information about the management connection.

Editor’s Note: add text clarifying default values to be used when two connections (one of data, one for management) are set up simultaneously.
7.1.2.3.2.2.2 Flow Control Type (FLCTRLT) (working text)

The FLCTRLT indication defines the interpretation of the FLCTRL field according to Table 7-11.3.

Table 7-11.3/G.hn – FLCTRLT Field Values

	Value
	Interpretation

	0
	Status Report

	1
	Hold Time


7.1.2.3.2.2.3 Flow Control (FLCTRL) (working text)

This field shall be used for flow control between the transmitter and the receiver as described in TBD. The FLCTRL field interpretation shall be according to FLCTRLT field. When FLCTRLT indicates on status report the FLCTRL field shall indicate the number of LPDUs of maximum size that the receiver can buffer for this flow according to Table 7-11.4. 
When FLCTRLT field indicates on Hold Time the FLCTRL field shall indicate the time period that the transmitter shall hold transmissions to this node according to Table 7-11.5.
Table 7-11.4/G.hn - FLCTRL Field Values For Status Report

	Value
	Interpretation

	0
	4 blocks

	1
	8 blocks

	2
	12 blocks

	3
	16 blocks

	4
	20 blocks

	5
	24 blocks

	6
	28 blocks

	7
	32 blocks

	8
	40 blocks

	9
	48 blocks

	10
	56 blocks

	11
	64 blocks

	12
	72 blocks

	13
	80 blocks

	14
	88 blocks

	15
	104 blocks

	16
	120 blocks

	17
	136 blocks

	18
	152 blocks

	19
	168 blocks

	20
	184 blocks

	21
	200 blocks

	22
	216 blocks

	23
	232 blocks

	24
	248 blocks

	25
	264 blocks

	26
	280 blocks

	27
	296 blocks

	28
	312 blocks

	29
	328 blocks

	30
	344 blocks

	31
	376 blocks


Table 7-11.5/G.hn – FLCTRL Field Values For Hold Time

	Value
	Interpretation

	0
	Until next MAC cycle

	1
	5 milliseconds

	2
	10 msec

	3
	15 smec

	4
	20 msec

	5
	30 msec

	6
	40 msec

	7
	50 msec

	8 – 31
	Reserved by ITU-T


7.1.2.3.2.2.4
Data RX reset flag (RXRST_DATA) (working text)
The RXRST_DATA shall hold the value of the ACK_RX_RESET variable of the state machine of the FLOW_ID/PRI this ACK refers. For details, see §8.9.5.1.2.
7.1.2.3.2.2.5
Management RX reset flag (RXRST_MNGMT) (working text)

The RXRST_MNGMT shall hold the value of the ACK_RX_RESET variable of the state machine of the management flow this ACK refers. For details, see §8.9.5.1.2.

7.1.2.3.2.2.6 Lowest SSN Present Indication (LSSNP) (working text)

When the LSSNP is set to zero, the format of the ACKDATA field shall be as described in Table 7-11.6. When the LSSNP bit is set to one, the format of the ACKDATA field shall be as described in Table 7-11.7.
Table 7-11.6/G.hn – ACKDATA Specific fields when LSSNP is set to zero
	Field
	Size in bits

	FACK[0]
	3

	FACK[1]
	3

	FACK[2]
	3

	FACK[3]
	3

	ACKI[0]
	Var

	ACKI[1]
	Var

	ACKI[2]
	Var

	ACKI[3]
	Var

	Pad
	Padding to make ACKDATA 83 bits


Table 7-11.7/G.hn – ACKDATA Specific fields when LSSNP is set to one
	Field
	Size in bits

	FACK
	3

	MNMTP
	1

	ACKDATA_SSN
	79


7.1.2.3.2.2.7
Acknowledgement data and Mc-ACK descriptor (ACKDATA/MCACK_D) (working text)
This field contains:

- ACKDATA field of 83 bits for unicast acknowledgement (MI = 0)

- An 11-bit Mc-ACK descriptor for multicast acknowledgement (MI=1) followed by ACKDATA field of 72 bits.  

7.1.2.3.2.2.7.1
ACKDATA when LSSNP is set to zero (working text)

When the LSSNP bit is set to zero, the format of the ACKDATA field shall be as shown in Table 7-11.6.

FACK[0], FACK[1], FACK[2] and FACK[3] are used to indicate the Frame ACK (FACK) values for the first, second, third and fourth PHY Frames in a Burst, respectively.  The presence of FACK[1], FACK[2] and FACK[3] fields will depend on the number of PHY Frame in the Burst to which the acknowledgement is being sent.

· Only FACK[0] is present when the PHY Frame Burst contains one PHY Frame,

· Only FACK[0], FACK[1] are present when the PHY Frame Burst contains two PHY Frames,

· Only FACK[0], FACK[1] and FACK[2] are present when the PHY Frame Burst contains three PHY Frames,

· FACK[0], FACK[1], FACK[2] and FACK[3] are all present when the PHY Frame Burst contains four PHY Frames.

The FACK[n] field format shall be as described in §7.1.2.3.2.2.7.3. When selective acknowledgment is used the FACK[n] field shall indicate the format of the ACKI[n] field.
Editor’s note: §7.1.2.3.2.2.7.3 was deleted according to C0645 RBC.
ACKI[0], ACKI[1], ACKI[2] and ACKI[3] contain the ACK Information for the first, second, third and fourth PHY Frames in a burst. ACKI[0], ACKI[1], ACKI[2] and ACKI[3] shall only be present when the corresponding FACK is present and is not set to ACK or NACK per the entire frame. The transmitter uses the knowledge of number of LPDUs transmitted in each PHY Frame in the Burst and the compression technique used (if any) to determine the length of the ACKI fields.

The ACKI[n] field format shall be as described in §7.1.2.3.2.2.7.5.
7.1.2.3.2.2.7.2
ACKDATA when LSSNP is set to one (working text)

When the LSSNP bit is set to one, the format of the ACKDATA field shall be as shown in Table 7-11.7.

The format of the FACK field shall be as described in §7.1.2.3.2.2.7.3. When selective acknowledgment is used, the FACK field shall indicate the format of the ACKI field.
Editor’s note: §7.1.2.3.2.2.7.3 was deleted according to C0645 RBC.
7.1.2.3.2.2.7.2.1 Management LSSN presence indication (MNMTP) (working text)
When MNMTP is set to zero, the format of the ACKDATA_SSN field shall be as described in Table 7-11.8. When MNMTP is set to one, the format of the ACKDATA_SSN field shall be as described in Table 7-11.9. 

Table 7-11.8/G.hn – ACKDATA_SSN Specific fields when MNMTP is set to zero
	Field
	Size in bits

	LSSN
	12

	ACKI
	67


Table 7-11.9/G.hn – ACKDATA_SSN Specific fields when MNMTP is set to one
	Field
	Size in bits

	MNMT_LSSN
	5

	MNMTL
	4

	MNMT_ACKI
	MNMTL

	LSSN
	12

	ACKI
	58 - MNMTL


7.1.2.3.2.2.7.2.2 ACKDATA_SSN when MNMTP is set to zero (working text) 

The format of the LSSN field shall be as described in §7.1.2.3.2.2.7.4.

The format of the ACKI field shall be as described in §7.1.2.3.2.2.7.5.
7.1.2.3.2.2.7.2.3 ACKDATA_SSN when MNMTP is set (working text) 

If MNMTP (see §7.1.2.3.2.2.7.2.1) is set to one, the LSSN field (see §7.1.2.3.2.2.7.4) and the ACKI (see §7.1.2.3.2.2.7.5) refer to the reception window corresponding with the data units with MQF = 0 (see §8.1.2.3.2). 
7.1.2.3.2.2.7.2.3.1 Management lowest SSN (MNMT_LSSN) (working text)
The MNMT_LSSN field shall hold the 5 LSB bits of the first (oldest) SSN of the reception window corresponding with the data units with MQF = 1 (see §8.1.2.3.2).

7.1.2.3.2.2.7.2.3.2 Management ACKI length (MNMTL) (working text)
The MNMTL field shall hold the size in bits of the MNMT_ACKI field.

7.1.2.3.2.2.7.2.3.3 Management bit map encoding (MNMT_ACKI) (working text)
If MNMTL > 0, the MNMT_ACKI shall hold a bit array indicating the correct reception of data units in the reception window corresponding with the data units with MQF = 1 (see §8.1.2.3.2).  The first MNMT_ACKI bit shall represent the correct reception of the lowest SSN unit of the window. The SSN of the lowest unit in the reception window is identified by the MNMT_LSSN field.



	
	

	
	

	
	

	
	

	
	

	
	

	
	


7.1.2.3.2.2.7.4 Lowest SSN (LSSN) (working text)

The LSSN field shall hold the 12 LSB bits of the first (oldest) SSN of the receive window. 
7.1.2.3.2.2.7.5 ACK Information (ACKI) (baseline text)
If there is no information to encode, this field shall be set to 0.
7.1.2.3.2.2.7.5.1 Bit Map Encoding (baseline text)

When FACK field indicates on Bit MAP, the ACKI field is a bit array.

When the LSSNP indication is set, the ACKI shall hold an indication on the correct reception of data units in the receive window.  The first ACKI bit shall represent the correct reception of the lowest SSN unit of the receive window. The SSN of the lowest unit in the receive window is indicated by the LSSN field.

When the LSSNP indication is not set, the ACKI shall hold an indication on the correct reception of each aggregated unit in the last received frame or frame burst according to the order the units were received.  The first ACKI bit shall represent the first unit of the received frame.
7.1.2.3.2.2.7.5.2 Compressed Encoding (baseline text)

In case the compressed format cannot encode correctly the error pattern, none of the segments received with errors shall be coded as correctly received. In this case, correctly received segments could be encoded as incorrectly received.

7.1.2.3.2.2.7.5.2.1 Run-length encoding (baseline text)

The status of the received segments is transmitted by groups. The number of segments belonging to a group defines the length of the group. The length of each group is variable. The number of bits used to express the length is fixed and given by the GRPLGTH field.

Table 7-11.10 – ACKI sub-fields with Run-length encoding when LSSN is present

	Field
	Size in bits

	GRPLGTH
	4

	GRP_0
	GRPLGTH

	…
	

	GRP_N
	GRPLGTH


When the LSSN is present, the first group (GRP_0) indicates the number of consecutive segments that have not been correctly received.
When the LSSN is not present, an indication of the status of the first group (GRP_0) shall be included (GRP_0_ST, Table 7-11.11).

Table 7-11.11 – ACKI sub-fields with Run-length encoding when LSSN is not present

	Field
	Size in bits

	GRPLGTH
	4

	GRP_0_ST
	1

	GRP_0
	GRPLGTH

	…
	

	GRP_N
	GRPLGTH


If one group (GRP_i) indicates the number of segments that have been received correctly, the next group (GRP_i+1) shall indicate the number of segments that have been received incorrectly or not received. Then, if one group (GRP_i) indicates the number of segments that have been received incorrectly or not received, the next group (GRP_i+1) shall indicate the number of segments that have been received correctly.
7.1.2.3.2.2.7.5.2.2 Group encoding (baseline text)

The status of the received segments is transmitted by groups. All groups shall have the same number or segments. A bitmap (GRP_MAP) is then used to represent the status of all groups. Each bit of the bitmap indicates the status of one group. The compression ratio (COMP_RT) defines the number of segments that form a group.

Table 7-11.12 – ACKI sub-fields with Group encoding
	Field
	Size in bits

	COMP_RT
	4

	GRP_MAP
	Rest of the ACKI bits


7.1.2.3.2.2.7.6
Mc-ACK descriptor (MCACK_D)

This 11-bit field is only valid for Mc-ACK and shall be encoded as describe in Table 7-13.
Table 7-13/G.hn – MCACK_D fields description
	Field
	Size in bits
	Description

	MC_SID
	7:0
	DEVICE_ID of the multicast frame source requested Mc-ACK 

	NUM_SLT
	2:0
	Number of Mc-ACK frames assigned after this Mc-ACK frame in case of slot acknowledgement, represented as unsigned integer in the range between 0 and 6

Value 111 shall be set when NACK signal shall not be sent


7.1.2.3.2.2.8
Request for bi-directional transmission (BTXRQ) (working text)
The BTXRQ bit indicates request for bi-directional transmission if set to one and no request if set to zero (see §8.3.7).
7.1.2.3.2.2.9
Request for PROBE frame transmission (RQ_PROBE) (working text)

The RQ_PROBE field indicates the request for probe transmission.

Table 7-11.14/G.9960 – Interpretation of the RQ_PROBE field
	Field
	Size in bits

	RQ_PROBE_EN
	1

	RQ_CE_ID
	5


7.1.2.3.2.2.9.1 PROBE frame request enable (RQ_PROBE_EN) (working text)
If this bit is set, then the transmitter shall transmit a PROBE frame, which meets the requirement of the channel estimation process identified by the RQ_CE_ID (see §8.11.1.3). If this bit is not set, RQ_CE_ID field shall be ignored.
7.1.2.3.2.2.9.2 Channel estimation ID (RQ_CE_ID) (working text)
If RQ_PROBE_EN is set to 1, this field shall be set to CE_BAT_ID (see §7.1.2.3.2.6.6.2). Otherwise, it shall be set to 0.
5.
Revise §7.1.2.3.2.3 and add new §7.1.2.3.2.3.7 “MAC Cycle Start Time (CYCSTART)” and §7.1.2.3.2.3.8 “MAP_TYPE” as follows:

7.1.2.3.2.3
MAP and RMAP PHY-frame type specific fields (working text)
Table 7-12 lists the MAP and RMAP frame type specific PHY-frame header fields.

Table 7-12/G.9960 – MAP and RMAP PHY-frame type specific fields

	Field
	Size in bits

	MAP_DUR
	16

	NTR
	32

	SI
	4

	BLKSZ
	2

	REP
	3

	RCMSS
	12

	CYCSTRT
	32

	MAP_TYPE
	1

	Reserved (NOTE)
	padding up to PHYH bits

	NOTE: The reserved bits shall be set to zero by the transmitter and ignored by the receiver.


7.1.2.3.2.3.1
Duration for MAP frame (MAP_DUR)
The duration field indicates the transmission time of the MAP frame.
…

7.1.2.3.2.3.7
MAC Cycle Start Time (CYCSTART) (working text)
The CYCSTART is a 32 bit field that defines the start time of the MAC cycle that this MAP/RMAP describes based on the domain master transmit clock. 

Editor’s note: The time unit for this field is TBD.
An RMAP PHY Frame shall contain the same CYCSTART value as in the MAP PHY Frame it repeats.

7.1.2.3.2.3.8
MAP_TYPE (working text)

The MAP_TYPE bit set to 0 indicates transmission of the Default MAP or Default RMAP frame (MAP-D or RMAP-D) and use of the Pre-defined BAT Type 0 for the MAP/RMAP frame payload. The MAP_TYPE bit set to 1 indicates transmission of the Active MAP or Active RMAP frame (MAP-A or RMAP-A) and use of the Pre-defined BAT Type 4 for the MAP/RMAP frame payload. 
6.
Revise §7.1.2.3.2.4 as follows:

7.1.2.3.2.4
RTS PHY-frame type specific fields  
Table 7-13 lists the RTS PHY-frame type specific PHY-frame header fields:

Table 7-13/G.9960 – RTS PHY-frame type specific fields

	Field
	Size in bits

	RTS_DUR
	16

	CID
	8

	Reserved (NOTE)
	padding up to PHYH bits

	NOTE: The reserved bits shall be set to zero by the transmitter and ignored by the receiver.


7.1.2.3.2.4.1
Duration for RTS frame (RTS_DUR)
The duration field indicates the total duration of the following sequence:

· The transmission time of the RTS frame,

· Duration of RCIFG between RTS and CTS frames,

· The transmission time of the CTS frame,

· The transmission time of the MSG frames that follow the CTS frame and the BIFGs that separate them, and

· Duration of CCIFG between CTS frame and MSG frame that follows CTS frame.
· If ACK is required, the duration of the AIFG and the ACK frame.
· If Mc ACK is required the duration of default AIFG gap and the Mc-ACK sequence duration.
…
7.
Revise §7.1.2.3.2.5 as follows:

7.1.2.3.2.5
CTS PHY-frame type specific fields  

Specific fields of the CTS PHY-frame type are listed in Table 7-14.
Table 7-14/G.9960 – Specific fields of the CTS PHY-frame type

	Field
	Size in bits

	CTS_DUR
	16

	Reserved (NOTE)
	padding up to PHYH bits

	NOTE: The reserved bits shall be set to zero by the transmitter and ignored by the receiver.


7.1.2.3.2.5.1
Duration for CTS frame (CTS_DUR)
The duration field shall repeat the duration expressed in the preceding RTS frame minus the RTS frame transmission time and the inter-frame gap that follows the RTS frame.
…

8.
Revise §7.1.2.3.2.6 and its sub-sections as follows:
7.1.2.3.2.6
PROBE PHY-frame type specific fields (working text)
Table 7-15 lists the PROBE PHY-frame type specific PHY-frame header fields:

Table 7-15/G.9960 – PROBE PHY-frame type specific fields

	Field
	Size in bits

	PRB_DUR
	16

	PRBTYPE
	4

	PRBSYM
	5

	APSDC-P
	5

	PRBGI
	3

	CE_CTRL_FLD
	24

	CE_PRQST_FLD
	17

	Reserved (NOTE)
	padding up to PHYH bits

	NOTE: The reserved bits shall be set to zero by the transmitter and ignored by the receiver.


7.1.2.3.2.6.1
Duration for PROBE frame (PRB_DUR)
The duration field indicates the transmission time of the PROBE frame.
7.1.2.3.2.6.2
PROBE frame type (PRBTYPE)  

PRBTYPE indicates the type of the PROBE frame. It is a 4-bit field that shall be coded as shown in Table 7-16.

Table 7-16/G.9960 – PRBTYPE field values

	Value
	Interpretation

	0000
	Silent PROBE frame

	0001
	Channel assessment PROBE frame

	0010-1111
	Reserved by ITU-T


7.1.2.3.2.6.3
Probe symbols (PRBSYM) (working text)
PRBSYM indicates the number of OFDM payload symbols in the PROBE frame. It is a 5-bit field that shall be coded as shown in Table 7-17.
Table 7-17/G.9960 – PRBSYM field values

	Value
	Interpretation

	00000
	0 Payload symbols

	00001
	4 Payload symbols

	00010
	8 Payload symbols

	00011
	12 Payload symbols

	….
	….

	10000
	64 Payload symbols

	10001 - 11111
	Reserved by ITU-T


7.1.2.3.2.6.4
Actual PSD ceiling of probe frame (APSDC-P)  
APSDC-P indicates the PSDC value that is used in the PHY frame. The field shall be coded as a 5-bit unsigned value. The valid values are in the range from 0 to 25, plus 0x1F. Values from 0 to 25 correspond to an actual PSD ceiling in the range of (50 dBm/Hz to (100 dBm/Hz in 2 dB steps. The special value 0x1F indicates that no PSD ceiling is applied. Values from 26 to 30 are reserved by ITU-T.

7.1.2.3.2.6.5
PROBE guard interval (PRBGI) (working text)
PRBGI indicates the guard interval value used for the payload of the PROBE frame. The field shall be coded in the same way as described in Table 7-11 in §7.1.2.3.2.1.16.
7.1.2.3.2.6.6
Channel estimation control field (CE_CTRL_FLD) (working text)
Table 7-17.1/G.9960 – Interpretation of the CE_CTRL_FLD field
	Field
	Size in bits

	CE_CTRL
	4

	CE_BAT_ID
	5

	CE_STIME
	6

	CE_ETIME
	6

	CE_GRP_MIN
	3

	
	

	
	

	
	

	
	


7.1.2.3.2.6.6.1
Channel estimation control (CE_CTRL) (working text)
CE_CTRL indicates the control information of channel estimation process. It is a 4-bit field that shall be coded as shown in Table 7-17.2. 

Table 7-17.2/G.9960 – CE_CTRL field values

	Value
	Interpretation

	0000
	Normal PROBE frame

	0001
	Channel estimation request

	0010
	Channel estimation initiation

	0011
	Channel estimation confirmation

	0100
	PROBE frame request

	0101-1111
	Reserved by ITU-T


7.1.2.3.2.6.6.2
Channel estimation BAT ID (CE_BAT_ID) (working text)
This field shall be formatted as shown in Table 7-20. This field is valid only if CE_CTRL is set to 0010 or 0011.
7.1.2.3.2.6.6.3
Channel estimation start time (CE_STIME) (working text)
CE_STIME indicates time at which the transmitter can start PROBE frame transmissions, counted from the beginning of the MAC cycle in units of 1/64 of the MAC cycle duration. This field is valid only if CE_CTRL is set to 0001 or 0010.
7.1.2.3.2.6.6.4
Channel estimation end time (CE_ETIME) (working text)
CE_ETIME indicates time at which the transmitter shall end PROBE frame transmissions, counted from the beginning of the MAC cycle in units of 1/64 of the MAC cycle duration. This field is valid only if CE_CTRL is set to 0001 or 0010.
7.1.2.3.2.6.6.5
Minimum value of GRP_ID (CE_GRP_MIN) (working text)
This field indicates the minimum value of sub-carrier grouping. It shall be formatted as shown in Table 7-10. This field is valid only if CE_CTRL is set to 0010 or 0011.
7.1.2.3.2.6.7
Channel estimation probe request field (CE_PRQST_FLD) (working text)

Table 7-17.3/G.9960 – Interpretation of the CE_PRQST_FLD field
	Field
	Size in bits

	CE_PR_PRBTYPE
	4

	CE_PR_PRBSYM
	5

	CE_PR_APSDC
	5

	CE_PR_PRBGI
	3


7.1.2.3.2.6.7.1
PROBE request parameter – PRBTYPE (CE_PR_PRBTYPE) (working text)
The same field definition as PRBTYPE (See §7.1.2.3.2.6.2). This field is valid only if CE_CTRL is set to 0010 or 0100.

7.1.2.3.2.6.7.2
PROBE request parameter – PRBSYM (CE_PR_PRBSYM) (working text)
The same field definition as PRBSYM (See §7.1.2.3.2.6.3). This field is valid only if CE_CTRL is set to 0010 or 0100.

7.1.2.3.2.6.7.3
PROBE request parameter – APSDC-P (CE_PR_APSDC-P) (working text)
The same field definition as APSDC-P (See §7.1.2.3.2.6.4). This field is valid only if CE_CTRL is set to 0010 or 0100.

7.1.2.3.2.6.7.4
PROBE request parameter – GI_ID (CE_PR_PRBGI) (working text)
The same field definition as PRBGI (See §7.1.2.3.2.6.5). This field is valid only if CE_CTRL is set to 0010 or 0100.
9.
Revise §7.1.2.3.2.7 and add new §7.1.2.3.2.7.1 as follows:
7.1.2.3.2.7 ACKRQ frame type specific fields (baseline text)
Table 7-17.4 lists the ACKRQ Frame type specific PHY frame header fields.

Table 7-17.4/G.hn – ACKRQ frame type specific PHY frame header fields

	Field
	Size in bits

	RARSN
	2

	Pad
	padding up to PHYH bits


7.1.2.3.2.7.1
Request ACK Retransmission for Sequence Number (RARSN) (baseline text)

The RARSN is a 2-bit field that shall hold the FRMSN of the frame for which the receiver is requested to retransmit the ACK frame.
10.
Add new §7.1.2.3.2.8 “BMSG PHY-frame type specific fields”as follows:

7.1.2.3.2.8
BMSG PHY-frame type specific fields (working text)
Table 7-17.5 lists the BMSG frame type specific PHY-frame header fields.

Table 7-17.5/G.hn – BMSG PHY-frame type specific fields

	Field
	Field size [bits]

	BMSG_DUR
	16

	FEC_RATE
	3

	REP
	3

	FCF
	3

	 BAT_ID
	5

	BNDPL/GRP_ID
	3

	GI_ID
	3

	SI
	4

	BLKSZ
	2

	FRMSN
	2

	BEF
	1

	FLOW_ID/PRI
	8

	MDET
	1

	RPRQ
	2

	RTSRQ
	1

	BRURQ
	16

	TXRST_DATA
	1

	TXRST_MNGMT
	1

	RXRST_DATA
	1

	RXRST_MNGMT
	1

	BTXGLI
	1

	BTXRLGL
	8

	FACK
	3

	FLCTRLT
	1

	FLCTRL
	3

	LSSNP
	1

	ACKI/LSSN
	16

	ACKI
	8

	Pad
	padding up to PHYH bits


7.1.2.3.2.8.1
Duration for BMSG frame (BMSG_DUR)

The duration field indicates the transmission time of the BMSG frame.

7.1.2.3.2.8.2
FEC rate (FEC_RATE) (working text)
The interpretation of this field is the same as the FEC rate (FEC_RATE) field described in §7.1.2.3.2.1.8.
7.1.2.3.2.8.3
Repetitions (REP) (working text)
The interpretation of this field is the same as the repetitions (REP) field described in §7.1.2.3.2.1.10.
7.1.2.3.2.8.4
FEC concatenation factor (FCF) (working text)
The interpretation of this field is the same as the FEC concatenation factor (FCF) field described in §7.1.2.3.2.1.11.
7.1.2.3.2.8.5
BAT_ID (working text)
The interpretation of this field is the same as the BAT_ID field described in §7.1.2.3.2.1.14.
7.1.2.3.2.8.6
BNDPL/GRP_ID (working text)
The interpretation of this field is the same as the BNDPL/GRP_ID field described in §7.1.2.3.2.1.15.

7.1.2.3.2.8.7
GI_ID (working text)
The interpretation of this field is the same as the GI_ID field described in §7.1.2.3.2.1.16.
7.1.2.3.2.8.8
Scrambler initiation (SI) (working text)
The interpretation of this field is the same as the scrambler initiation (SI) field described in §7.1.2.3.2.1.12.
7.1.2.3.2.8.9
Block size (BLKSZ) (working text)
The interpretation of this field is the same as the block size (BLKSZ) field described in §7.1.2.3.2.1.7.
7.1.2.3.2.8.10
Frame sequence number (FRMSN) (working text)
The interpretation of this field is the same as the frame sequence number (FRMSN) field described in §7.1.2.3.2.1.13.
7.1.2.3.2.8.11
Burst end flag (BEF) (working text)
The interpretation of this field is the same as the burst end flag (BEF) field described in §7.1.2.3.2.1.18.
7.1.2.3.2.8.12
Flow identifier / priority(FLOW_ID/PRI) (working text)
The interpretation of this field is the same as the flow identifier / priority (FLOW_ID/PRI) field described in §7.1.2.3.2.1.9.
7.1.2.3.2.8.13
“Master is detected” indication (MDET) (working text)
The interpretation of this field is the same as the master is detected (MDET) field described in §7.1.2.3.2.1.2.
7.1.2.3.2.8.14
Reply required (RPRQ) (working text)
The interpretation of this field is the same as the reply required (RPRQ) field described in §7.1.2.3.2.1.3.
7.1.2.3.2.8.15
RTS/CTS required (RTSRQ) (working text)
The interpretation of this field is the same as the RTS/CTS required (RTSRQ) field described in §7.1.2.3.2.1.5.
7.1.2.3.2.8.16
Bandwidth reservation update request (BRURQ) (working text)
The interpretation of this field is the same as the bandwidth reservation update request (BRURQ) field described in §7.1.2.3.2.1.6.
7.1.2.3.2.8.17
Data TX reset flag (TXRST_DATA) (working text)
The interpretation of this field is the same as the data TX reset flag (TXRST_DATA) field described in §7.1.2.3.2.1.20.
7.1.2.3.2.8.18
Management TX reset flag (TXRST_MNGMT) (working text)
The interpretation of this field is the same as the management TX reset flag (TXRST_MNGMT) field described in §7.1.2.3.2.1.21.
7.1.2.3.2.8.19
Data RX reset flag (RXRST_DATA) (working text)
The interpretation of this field is the same as the data RX reset flag (RXRST_DATA) field described in §7.1.2.3.2.2.4.
7.1.2.3.2.8.20
Management RX reset flag (RXRST_MNGMT) (working text)
The interpretation of this field is the same as the management RX reset flag (RXRST_MNGMT) field described in §7.1.2.3.2.2.5.
7.1.2.3.2.8.21
Bi-directional transmission grant length indicate (BTXGLI) (working text)
The Bi-directional transmission grant length indicate is a single bit field that indicates if the BTXRLGL field contains a request length or grant length.  If this field is a zero then the BTXRLGL contains a request length, and if this field is a one the BTXRLGL contains a grant length.

7.1.2.3.2.8.22
Bi-directional transmission request length/grant length (BTXRLGL) (working text)
The Bi-directional transmission grant length is an 8-bit unsigned field that indicates the requested or granted bi-directional transmission duration in multiples of 8 uS.  If the BTXGLI is a zero then this field contains a request length and a value of zero indicates that bi-directional transmission is not requested.  If the BTXGLI is a one then this field contains a grant length and a value of zero indicates that bi-directional transmission is not granted.  The granted duration encompasses all transmissions from the receiver including ACK and BACK frames.

7.1.2.3.2.8.23
Frame ACK (FACK) (working text)

The interpretation of this field is the same as the frame ACK (FACK) field described in §7.1.2.3.2.2.1.
7.1.2.3.2.8.24
Flow Control Type (FLCTRLT) (working text)
The interpretation of this field is the same as the flow control type (FLCTRLT) field described in §7.1.2.3.2.2.2.
7.1.2.3.2.8.25
Flow Control (FLCTRL) (working text)
The interpretation of this field is the same as the flow control (FLCTRL) field described in §7.1.2.3.2.2.3.
7.1.2.3.2.8.26
Lowest SSN Present Indication (LSSNP) (working text)
The interpretation of this field is the same as the lowest SSN present indication (LSSNP) field described in §7.1.2.3.2.2.6.
7.1.2.3.2.8.27
Lowest SSN (LSSN) (working text)
The interpretation of this field is the same as the lowest SSN (LSSN) field described in §7.1.2.3.2.2.8.
7.1.2.3.2.8.28
ACK information (ACKI) (working text)

The interpretation of this field is the same as the ACK information (ACKI) field described in §7.1.2.3.2.2.9.
11.
Add new §7.1.2.3.2.9 “BACK PHY-frame type specific fields”as follows:

7.1.2.3.2.9
BACK PHY-frame type specific fields (working text)
Table 7-17.6 lists the BACK frame type specific PHY-frame header fields.

Table 7-17.6/G.hn – BACK PHY-frame type specific fields

	Field
	Field size [bits]

	BACK_DUR
	16

	FEC_RATE
	3

	REP
	3

	FCF
	3

	 BAT_ID
	5

	BNDPL/GRP_ID
	3

	GI_ID
	3

	SI
	4

	BLKSZ
	2

	FRMSN
	2

	BEF
	1

	FLOW_ID/PRI
	8

	RPRQ
	2

	TXRST_DATA
	1

	TXRST_MNGMT
	1

	RXRST_DATA
	1

	RXRST_MNGMT
	1

	BTXRL
	8

	FACK
	3

	FLCTRLT
	1

	FLCTRL
	3

	LSSNP
	1

	ACKI/LSSN
	16

	ACKI
	8

	Pad
	padding up to PHYH bits


7.1.2.3.2.9.1 Duration for BACK frame (BACK_DUR)

The duration field indicates the transmission time of the BACK frame.
7.1.2.3.2.9.2
FEC rate (FEC_RATE) (working text)
The interpretation of this field is the same as the FEC rate (FEC_RATE) field described in §7.1.2.3.2.1.8.
7.1.2.3.2.9.3
Repetitions (REP) (working text)
The interpretation of this field is the same as the repetitions (REP) field described in §7.1.2.3.2.1.10.
7.1.2.3.2.9.4
FEC concatenation factor (FCF) (working text)
The interpretation of this field is the same as the FEC concatenation factor (FCF) field described in §7.1.2.3.2.1.11.
7.1.2.3.2.9.5
BAT_ID (working text)
The interpretation of this field is the same as the BAT_ID field described in §7.1.2.3.2.1.14.
7.1.2.3.2.9.6
BNDPL/GRP_ID (working text)
The interpretation of this field is the same as the BNDPL/GRP_ID field described in §7.1.2.3.2.1.15.

7.1.2.3.2.9.7
GI_ID (working text)
The interpretation of this field is the same as the GI_ID field described in §7.1.2.3.2.1.16.
7.1.2.3.2.9.8
Scrambler initiation (SI) (working text)
The interpretation of this field is the same as the scrambler initiation (SI) field described in §7.1.2.3.2.1.12.
7.1.2.3.2.9.9
Block size (BLKSZ) (working text)
The interpretation of this field is the same as the block size (BLKSZ) field described in §7.1.2.3.2.1.7.
7.1.2.3.2.9.10
Frame sequence number (FRMSN) (working text)
The interpretation of this field is the same as the frame sequence number (FRMSN) field described in §7.1.2.3.2.1.13.
7.1.2.3.2.9.11
Burst end flag (BEF) (working text)
The interpretation of this field is the same as the burst end flag (BEF) field described in §7.1.2.3.2.1.18.
7.1.2.3.2.9.12
Flow identifier / priority(FLOW_ID/PRI) (working text)
The interpretation of this field is the same as the flow identifier / priority (FLOW_ID/PRI) field described in §7.1.2.3.2.1.9.
7.1.2.3.2.9.13
Reply required (RPRQ) (working text)
The interpretation of this field is the same as the reply required (RPRQ) field described in §7.1.2.3.2.1.3.
7.1.2.3.2.9.14
Data TX reset flag (TXRST_DATA) (working text)
The interpretation of this field is the same as the data TX reset flag (TXRST_DATA) field described in §7.1.2.3.2.1.20.
7.1.2.3.2.9.15
Management TX reset flag (TXRST_MNGMT) (working text)
The interpretation of this field is the same as the management TX reset flag (TXRST_MNGMT) field described in §7.1.2.3.2.1.21.
7.1.2.3.2.9.16
Data RX reset flag (RXRST_DATA) (working text)
The interpretation of this field is the same as the data RX reset flag (RXRST_DATA) field described in §7.1.2.3.2.2.4.
7.1.2.3.2.9.17
Management RX reset flag (RXRST_MNGMT) (working text)
The interpretation of this field is the same as the management RX reset flag (RXRST_MNGMT) field described in §7.1.2.3.2.2.5.
7.1.2.3.2.9.18
Bi-directional transmission request length (BTXRL) (working text)
The bi-directional transmission request length is an 8-bit unsigned field that indicates the requested bi-directional transmission duration in multiples of 8 uS. A value of zero indicates that the acknowledging node is not requesting bi-directional transmission.

7.1.2.3.2.9.19
Frame ACK (FACK) (working text) (working text)
The interpretation of this field is the same as the frame ACK (FACK) field described in §7.1.2.3.2.2.1.
7.1.2.3.2.9.20
Flow Control Type (FLCTRLT) (working text) (working text)
The interpretation of this field is the same as the flow control type (FLCTRLT) field described in §7.1.2.3.2.2.2.
7.1.2.3.2.9.21
Flow Control (FLCTRL) (working text)
The interpretation of this field is the same as the flow control (FLCTRL) field described in §7.1.2.3.2.2.3.
7.1.2.3.2.9.22
Lowest SSN Present Indication (LSSNP) (working text)
The interpretation of this field is the same as the lowest SSN present indication (LSSNP) field described in §7.1.2.3.2.2.6.
7.1.2.3.2.9.23
Lowest SSN (LSSN) (working text)
The interpretation of this field is the same as the lowest SSN (LSSN) field described in §7.1.2.3.2.2.8.
7.1.2.3.2.9.24
ACK information (ACKI) (working text)

The interpretation of this field is the same as the ACK information (ACKI) field described in §7.1.2.3.2.2.9.
12.
Add new §7.1.2.3.3 as follows:
7.1.2.3.3
Extended header fields (working text)
The extended part of the 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 in the core part of the PHY-frame header. The PAD fields fit the length of the header of different PHY frame-types to the standard values of PHYH bits. The content of the extended part is protected by the 16-bit header check sequence (E_HCS).
The fields of the extended part of the PHY-frame header are defined in Table 7-17.7.
Table 7-17.7/G.9960 – Extended part of PHY-frame header fields

	Field
	Octet
	Field Size [Bits]
	Description
	

	E_FTSF
	0-18
	152
	Extended frame-type specific fields
	Variable part

	E_HCS
	19-20
	16
	Extended header check sequence
	Common part


7.1.2.3.3.1
Extended frame-type specific fields (E_FTSF) (working text)
This is for further study.

7.1.2.3.3.2
Extended header check sequence (E_HCS) (working text)
The E_HCS field is intended for verification of the extended part of the PHY-frame header. The E_HCS is a 16-bit cyclic redundancy check (CRC) and shall be computed over all the fields of the E_FTSF in the order they are transmitted, starting with the LSB of the first field and ending with the MSB of the last field of E_FTSF. The same polynomial described in §7.1.2.3.1.8 shall be used.
13.
Revise §7.1.4.2.2 and §7.1.4.2.2.1 as follows:
7.1.4.2.2
Bit Allocation Tables (BAT)  
Tone mapping is defined by a Bit Allocation Table (BAT) that associates sub-carrier indices with the number of bits to be loaded on the sub-carrier. The order of sub-carrier indices in a BAT shall be in ascending order, from the smallest index to the largest index. Bits of the TX symbol frame shall be loaded on the sub-carriers in the order of indices in the BAT, according to subcarrier indexing defined in §7.1.4.1.

The BATs used by the node in the particular PHY frame shall be indicated to the receiving node(s) in the BAT_ID field of the MSG PHY-frame type specific fields of the PHY-frame header, as described in §7.1.2.3.2.1. Up to 32 BATs with BAT_ID values in the range from 0 to 31 can be defined. One or more BAT_IDs can be assigned for each destination (per unicast or multicast DID, see §7.1.2.3.1.5). The assignment of BAT_IDs shall be as described in Table 7-20.

Table 7-20/G.9960 – Assignment of BAT_ID
	BAT_ID
	Type of BAT
	Reference

	0
	Pre-defined, Type 0
	§7.1.4.2.2.1

	1
	Pre-defined, Type 1
	

	2
	Pre-defined, Type 2
	

	3
	Pre-defined, Type 3
	

	4
	Pre-defined, Type 4
	

	5-15
	Reserved by ITU-T for pre-defined BATs 
	

	16-31
	Reserved by ITU-T for runtime BATs 
	§7.1.4.2.2.2


Every node shall support at least pre-defined BATs of Type 0, Type 1, and Type 4. Support of other BATs is profile-dependent. This dependency is for further study. 

7.1.4.2.2.1
Pre-defined BATs   

The following pre-defined BATs are defined.

1. Pre-defined BAT Type 0: Uniform 2-bit loading on all sub-carriers except the PMSC set.

2. Pre-defined BAT Type 1: Uniform 1-bit loading on all sub-carriers except the PMSC set.

3. Pre-defined BAT Type 2: Uniform 2-bit loading on a particular selected ASC set.

4. Pre-defined BAT Type 3: Uniform 1-bit loading on a particular selected ASC set.
5. Pre-defined BAT Type 4: Uniform 2-bit loading on all sub-carriers except the PMSC and the RMSC sets (a complete SSC set).
NOTE: Pre-defined BAT Type 0, Type 1, and Type 4 may be used when channel characteristics are unknown (i.e., no knowledge is available on whether particular sub-carriers could be loaded with bits or not).

NOTE: Pre-defined BATs that are implemented using a particular ASC set (e.g., Type 2) are always associated with a reference, such as a runtime BAT, which defines this ASC set. The coding is for further study. 

14.
Revise §7.1.4.2.3 as follows:
7.1.4.2.3
Transmitter-determined and receiver-determined mapping (baseline text)
Two types of tone mapping are defined: transmitter-determined and receiver-determined. With transmitter-determined mapping, the BAT is defined by the transmitter and shall be either a pre-defined BAT or it shall be communicated using the BAT communication protocol to all destination nodes prior to transmission. With receiver-determined mapping, the BAT is defined by the receiver of the destination node and communicated to the transmitter using the BAT communication protocol.

For unicast transmission, the node shall use either one of the pre-defined BATs (transmitter-determined) or a BAT defined by the receiver of the destination node for the PHY frame. For multicast transmission both pre-defined BATs (transmitter determined) and runtime BATs can be used. If a runtime BAT is used, it shall be defined by the node sourcing the multi-cast (transmitter-determined); this node shall generate the BAT and communicate it to all multi-cast destinations. 

Both transmitter-determined and receiver-determined BATs may be defined that are valid for only specific portions of the MAC cycle. The portion of the MAC cycle for which a specific BAT is valid for is called a BAT region. In the case of receiver-determined BATs the applicable BAT region(s) including the starting point and ending point of each of the BAT regions with respect to the MAC cycle are conveyed to the transmitter as a part of the BAT communication protocol.  
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Figure 7-11.1/G.hn – An example of BAT regions in a MAC cycle
Figure 7-11.1 illustrates multiple BAT regions.  In this example, the BAT regions are symmetrical about half AC line cycle and it has two BATs.  BAT T1 is used around the peaks of the AC line cycle and BAT T2 is used around the zero crossings of the AC line cycle.  The receiver shall inform the transmitter about the starting point and the ending point of each of the BAT regions with respect to the MAC cycle as a part of the BAT communication protocol. 

The BAT communication protocol is for further study.

A node shall support both transmitter-determined and receiver-determined types of mapping, with the minimum number of simultaneously supported BATs depending on the profile.

15.
Revise §7.1.4.2 as follows:
…

7.1.4.2.5.3
Tone mapping for probe frame (baseline text) 

The payload of the Probe frame shall be modulated using a uniform loading of 1 bit per sub-carrier on all SSC set. For Probe frames, ISC = SSC. All ISC sub-carriers shall be modulated by a pseudo-random sequence of bits, as described in §7.1.4.2.6.

7.1.4.2.5.4
Tone mapping for ACE symbols (baseline text)

The ACE shall be modulated using a uniform loading of 2 bits per sub-carrier on all SSC set. For the ACE, ISC = SSC. All ISC sub-carriers shall be modulated by a pseudo-random sequence of bits, as described in §7.1.4.2.6.
7.1.4.2.6
Modulation of unloaded sub-carriers (baseline text) 
Supported sub-carriers (SSC) that are not loaded with payload bits or that are partially loaded with payload bits shall be loaded with a pseudo-random sequence defined by the Linear Feedback Shift Register (LFSR) generator with the polynomial p(x)=x23+x18+1 shown in Figure 7-14. The LFSR generator shall be initialized at the beginning each OFDM symbol with a seed from Table 7-21. The ith payload symbol shall use the seed Sk where k is equal to (i-1, modulo 64) +1, where i=1,2,3,4,...

NOTE – Seeds S1 to S64 are used to initialize the LFSR for payload symbols 1-64, 65-127 and so on. 

The LFSR shall be advanced by two bits for each sub-carrier (for both SSC and MSC) of each symbol of the payload.ACE symbols shall be considered as payload symbols.
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Figure 7-14/G.9960 – LFSR for modulation of unloaded and partially loaded sub-carriers

Table 7-21/G.9960 – LFSR seeds 
	Seed index k
	Seed (Sk)

	1
	0x7FFFFF

	2
	0x26B489

	3
	0x278A91

	4
	0x15F4ED

	5
	0x5B4CB1

	6
	0x2F021F

	7
	0x7A64C1

	8
	0x414CD7

	9
	0x649D5E

	10
	0x134826

	11
	0x2A3DFC

	12
	0x2B9570

	13
	0x3C6777

	14
	0x757986

	15
	0x103962

	16
	0xDB87B

	17
	0x76287

	18
	0x3E1A31

	19
	0x5DE6D

	20
	0x5C5B4E

	21
	0x596413

	22
	0x613D9

	23
	0x19504A

	24
	0x50FDE0

	25
	0x5CD048

	26
	0x66C646

	27
	0x7169B3

	28
	0x480497

	29
	0x53FE3

	30
	0x51F1B1

	31
	0x7D2BA0

	32
	0x11E4D8

	33
	0x37144

	34
	0x278587

	35
	0x2CF7F7

	36
	0x27D46

	37
	0x70A7EB

	38
	0x4C622C

	39
	0x54DC68

	40
	0x1715E

	41
	0x274A7B

	42
	0x55238D

	43
	0x8B06

	44
	0x3FA255

	45
	0x777A6A

	46
	0x5154DD

	47
	0x55C203

	48
	0xD21F9

	49
	0x1BEDE6

	50
	0x608D6B

	51
	0x4B75D3

	52
	0x22BA64

	53
	0x7D0646

	54
	0x7F56E6

	55
	0x614333

	56
	0x4F1368

	57
	0x7359EF

	58
	0x2D86A9

	59
	0x25373D

	60
	0x258466

	61
	0x4CE92A

	62
	0x6B7E3D

	63
	0x760B34

	64
	0x761EA6


The modulation of sub-carriers that are not loaded with payload bits shall be as follows:

1) Starting at the beginning of the first payload OFDM symbol, each sub-carrier from the ISC set shall be modulated with the two bits which are the LSBs of the LFSR, c1, and  c2 using 2-bits constellation mapping defined in §7.1.4.3.1.1 (c1 is transmitted first).
2) In every OFDM symbol of payload, if the number of bits in the symbol frame doesn’t fill the entire symbol, the bits from the LFSR shall be used to fill the remainder of the symbol frame, by taking the sequential groups of m LSBs of the LFSR and mapping them onto the remaining sub-carriers so that LSB of LFSR is transmitted first and in the order defined by the current BAT, where m is the number of bits allocated for that sub-carrier by the BAT. For the first padded sub-carrier, if n bits of the m loaded bits are data bits, these n data bits shall be loaded as the LSBs of the group of bits mapped on the constellation point, and the m(n bits of the LFSR shall be used as the MSBs of the group of bits mapped on the constellation point starting from LSB of LFSR.

3) In the case of a Probe frame, starting at the beginning of the first payload OFDM symbol, each sub-carrier from the ISC set shall be modulated with the two bits, which are the LSBs of the LFSR, c1 and c2, using 2-bit constellation mapping defined in §7.1.4.3.1.1 (c1 is transmitted first).
Bits from LFSR are generated and loaded on sub-carriers in the order of logical indices, according to subcarrier indexing defined in §7.1.4.1. Modulation of unloaded sub-carriers shall start from the unloaded SSC sub-carrier with the first logical index (t0) of the first payload symbol, continue in ascending order of logical indices till the unloaded SSC sub-carrier with the last logical index (tN-1) of the first payload symbol, continue with the unloaded SSC sub-carrier with the first logical index of the second payload symbol, continue in ascending order of logical indices till the unloaded SSC sub-carrier with the last logical index of the second payload symbol, and so on till the unloaded SSC sub-carrier with the last logical index of the last payload symbol. 

The ASC from the SSC set are loaded according to the corresponding BAT as defined in §7.1.4.2.2.

16.
Revise §7.1.4.4.2 as follows:
7.1.4.4.2
Cyclic extension and OFDM symbol (baseline text) 
The cyclic extension provides a guard interval between adjacent OFDM symbols. This guard interval is intended to protect against inter-symbol interference (ISI). 

In OFDM, the guard interval of the l-th OFDM symbol in the frame shall be implemented by pre-pending the last NCP(l) samples of the IDFT output (called cyclic prefix) to its output N samples, as presented in Figure 7-22. The order of samples in the symbol shall be as follows: 

· The first sample of the symbol is the IDFT output sample N(NCP(l);

· The last sample of the cyclic prefix is the IDFT output sample N(1; the next sample is the IDFT output sample 0.

The l-th OFDM symbol consists of N IDFT samples and NCP(l) cyclic extension, samples, in total:

NW(l) = N + NCP(l) [samples]. 

After cyclic extension as described above, time-domain samples at the reference point υn,1 in Figure 7.19 shall comply with the following equations:
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The number of IDFT samples, N, and the number of windowed samples, β, shall be the same for all symbols of the same frame. The value of NCP(l) (and the duration of the symbol Nw(l), accordingly) may change during the course of the frame, as following:

· All symbols of the header shall have the value of NGI-HD+β defined in §7.1.4.6;

· The first two symbols of the payload shall have the default value NGI-DF+β, defined in §7.1.4.6. ACE symbols shall be considered as payload symbols for this purpose;

· All the rest of the payload symbols shall have the same value of NGI selected from the valid values defined in §7.1.4.6 and indicated in the header, as described in §7.1.2.1.  

17.
Revise §7.1.4.5 as follows:
7.1.4.5
Preamble, INUSE, PR and NACK signals
7.1.4.5.1
General preamble structure (baseline text) 
The preamble is prepended to every PHY frame defined in §7.1.2.1. It is intended to assist the receiver in detecting, synchronizing to the frame boundaries, and acquiring the physical layer parameters such as channel estimation and OFDM symbol alignment. The preamble shall meet the same transmit PSD mask (i.e., notches, shapes) as the header and the payload symbols.

Table 7-28 presents the general structure of the G.9960 preamble. Each section I comprises NI repetitions of an OFDM symbol (SI) employing sub-carrier spacing kI × FSC, where FSC denotes the sub-carrier spacing of the payload. A zero value for NI means that section I is not included in the preamble. The values of kI shall be selected from the set 1, 2, 4 or 8. The preamble sub-carriers of section I shall be one in every kI sub-carriers with respect to the sub-carriers used for the payload OFDM symbol starting from sub-carrier zero. Each preamble section shall be windowed as necessary in order to comply with the PSD mask. This is illustrated in Figure 7-23.

Table 7-28/G.9960 – General structure of the preamble
	
	1st Section
	2nd Section
	3rd Section
	
	

	Number of Symbols

(NI) (Note 1)
	N1
	N2
	N3
	

	

	Sub-carrier spacing

(kI × FSC)
	k1
	k2 = k1
(Note 2)
	k3
	
	


	OFDM Symbol (SI)
	S1
	S2 = – S1 (Note 3)
	S3
	
	

	Note 1: NI does not include windowing.

Note 2: The sub-carrier spacing of the 2nd section shall be equal to the sub-carrier spacing of the 1st section.


Note 3: The OFDM symbol of the 2nd section shall be an inverted time-domain waveform of the 1st section.



Figure 7-23 shows the G.9960 preamble waveform.
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Figure 7-23/G.9960 − Preamble waveform
The number of repetitions of OFDM symbol SI (NI) in each of the preamble sections may be a non-integer number to incorporate optional guard interval between sections provided that a fraction of NI is consistent with the guard interval specified in Table 7-29. The specific preamble types and construction methods are defined in §7.2.

7.1.4.5.2
INUSE, PR and NACK signals general structure (working text)
The INUSE, PR and NACK general structure is composed of a single section.
Table 7-28.1/G.9960 – INUSE, PR and NACK signal generation parameters

	Description
	Symbol

	Number of Symbols

 (Note 1)
	NPRS

	Sub-carrier spacing

(ki × FSC)
	k1

	OFDM Symbol 
	SPRS

	Note 1: NPRS does not include windowing.


The INUSE, PR and NACK signals shall meet the same transmit PSD mask (i.e., notches, shapes) as the preamble symbols and shall be windowed as necessary in order to comply with the PSD mask.

The INUSE, PR and NACK signals consist of NPRS repetitions of an OFDM symbol (SPRS) that employs the same sub-carrier spacing as the first section of the preamble (k1 × FSC). 

The values for the NPRS parameter are found in the medium specific sub-sections of §7.2.

7.1.4.5.3
Preamble, INUSE, PR and NACK signal generation  (working text)
This section contains the description of preamble, INUSE, PR and NACK signal generation method, which is not medium dependent. The preamble, INUSE, PR and NACK signal generation method specific to the type of medium is described under §7.2. 
7.1.4.5.3.1
Frequency-domain symbol generation  
7.1.4.5.3.1.1
Preamble (working text)
The sub-carriers of the Ith section of the preamble shall be those with indices 0, kI, 2kI, 3kI, ….. The preamble generator shall output complex values Zi for each sub-carrier following the order given by logical indices ti with i = 0, 1, 2, … to be modulated onto symbols of the preamble in accordance with the relevant sub-carrier mask. 

7.1.4.5.3.1.2
INUSE, PR and NACK signals (working text)
The sub-carrier spacing of the INUSE, PR and NACK signals shall be the same as the sub-carrier spacing of the first section of the preamble (k1 × FSC). The INUSE, PR and NACK signal generator shall output complex values Z’i for each sub-carrier i = 0, 1, 2, … to be modulated onto symbols of the INUSE, PR and NACK signal in accordance with the relevant sub-carrier mask
7.1.4.5.3.2
Modulation  

7.1.4.5.3.2.1
Modulation of the preamble (working text)
For the non-masked sub-carriers of the preamble, a bit sequence of all 1’s shall be mapped using the 1-bit constellation as specified in §7.1.4.3.1.2. Other bit sequences are for further study. 

The constellation scrambler LFSR generator shall be initialized at the beginning of each one of the used preamble sections to a seed that is section and medium dependent as defined in §7.2.

For preamble generation, the output of the mapper shall be subsequently rotated using the two bits that are the LSBs of the LFSR, s1, and s2, as defined in Table 7-27 (constellation scrambler) resulting in constellation point Zi.

The LFSR shall be advanced by 2 bits for each preamble’s sub-carrier (either masked or not) in the order specified in §7.1.4.3.3.

7.1.4.5.3.2.2  Modulation of the INUSE, PR and NACK symbols (working text)
The non-masked sub-carriers of the INUSE, PR and NACK signals shall be modulated using a BPSK sequence, of all 1’s (Pi). The reference sequence shall be subsequently rotated as specified in §7.1.4.3.3 (Constellation scrambler).   

The constellation scrambler LFSR generator shall be initialized at the beginning of the INUSE, PR and NACK signals to a seed that is medium dependent as defined in §7.2.

For non-masked sub-carrier i, Zi shall be generated by rotating Pi using the two bits that are the LSBs of the LFSR, s1, and s2, as defined in Table 7-27. The LFSR shall be advanced by 2 bits for each sub-carrier (either masked or not).  

Z’i is the complex conjugate of Zi and Z’i shall be used to generate the symbol SPRS used in the INUSE, PR and NACK signals.

Editor’s note: should the phase definition (Pi) for INUSE, PR and NACK signal be different?
7.1.4.5.3.3
Time-domain symbol generation  
7.1.4.5.3.3.1 Preamble (working text)
The Zi values shall be modulated onto OFDM symbols as described in §7.1.4.4.1.

The output time-domain symbol shall be repeated NI times where NI denotes the number of replicas within section I. If either N1 or N3 are non-integer numbers, the fraction of the symbol replica shall be at the beginning of the section. If N2 is a non-integer number, the fraction of the symbols replica shall be at the end of the section.
The first, second and third sections of the preamble shall be windowed, overlapped and added as described below:

1. First section:

a. The first short symbol of the first section is cyclically extended by prepending  samples

b. The last short symbol of the first section is cyclically extended by appending /2 samples 

c. The first and last  samples of the extended first section are windowed with a window function wβ(n) and wβ(β-n-1) respectively.
2. Second section:

a. The first short symbol of the second section is cyclically extended by prepending /2 samples

b. The last short symbol of the second section is cyclically extended by appending  samples

c. The first and last  samples of the extended second section are windowed with a window function wβ(n) and wβ(β-n-1) respectively.
3. Third section:
a. The beginning of the third section is cyclically extended by prepending  samples.

b. The first and last  samples of the extended third section are windowed with a window function wβ(n) and wβ(β-n-1) respectively.
4. Overlap and add:
a. The  windowed samples at the end of the first section and at the beginning of the second section are overlapped and added.

b. The  windowed samples at the end of the second section and at the beginning of the third section are overlapped and added.

c. The  windowed samples at the end of the third section are overlapped and added with the  windowed samples at the beginning of the PHY-frame header as described in §7.1.4.4.4
wβ(n) shall comply with the rules specified in §7.1.4.4.4
This is illustrated in Figure 7-24.
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Figure 7-24/G.9960 – Preamble time-domain generation
The number of samples in the preamble shall be:
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7.1.4.5.3.3.2 INUSE, PR and NACK signals (working text)
For the INUSE, PR, and NACK signals, the output time domain symbol shall be repeated NPRS times where NPRS denotes the number of replicas.
The Z’i values shall be modulated onto OFDM symbols as described in §7.1.4.4.1.

The output time domain symbol shall be repeated NPRS times where NPRS denotes the number of replicas. The INUSE, PR and NACK signals shall be windowed as described below:

1. The first short symbol of the INUSE, PR and NACK signals is cyclically extended by prepending  samples

2. The last short symbol of the INUSE, PR and NACK signals is cyclically extended by appending /2 samples 

3. The first and last  samples of the extended INUSE, PR and NACK signals are windowed with a window function wβ(n) and wβ(β-n-1) respectively.
wβ(n) shall comply with the rules specified in §7.1.4.4.4.
This is illustrated in Figure 7-24.1.
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Figure 7-24.1/G.hn – INUSE, PR and NACK Signals in Time Domain
The number of samples in the INUSE, PR and NACK signals shall be:
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18.
Revise §7.1.4.6 as follows:
7.1.4.6
PMD control parameters  
Table 7-29 summarizes valid values of control parameters of an OFDM modulator described in the sections above. This list is a superset of parameters used over different media; a list of valid values of modulation parameters and their valid combinations for particular media is presented in §7.2.
Table 7-29/G.9960 – Valid OFDM control parameters

	Notation
	Parameter
	Valid values or range
	Note

	N
	Number of sub-carriers
	256, 512, 1024, 2048, 4096
	

	FSC
	Sub-carrier spacing [kHz]
	24.4140625×k, k = 1, 2, 4, 8, 16, 32, 64
	

	NGI
	Guard interval [samples]
	k×N/32, k = 1, 2, 3, … 8
	

	NGI-HD
	Guard interval of the header
	N/4
	

	NGI-DF
	Default guard interval of the payload
	N/4
	NGI-DF  ≥ NGI

	β
	Window size [samples]
	Any integer between 0 and N/4
	Range 0-N/4 

	FUS

	Up-shift frequency, [kHz]
	m×FSC, 
m ≥ N/2
	m is an integer; valid values of m are specified in §7.2

	FUC

	Up-convert frequency, [kHz]
	FUC = l×FG
where valid values for l are a subset of the range of integers between 12 and 100 – (2×FUS/FG) and 
FG = 25 MHz
	RF applications. Additional constraints on FUC may be specified in regional Annexes. In Annex C valid values for l are a subset of the range of integers between 12 and 120- (2×FUS/FG) and 
FG = 25 MHz

	NOTE – Guard interval and Window size are expressed in samples at Nyquist rate.  


Secondary parameters of the OFDM modulator are presented in Table 7-30.

Table 7-30/G.9960 – Secondary parameters of the modulator

	Notation
	Parameter
	Note

	BW
	Total bandwidth [Hz]
	BW = N×FSC

	NW
	Total number of samples in an OFDM symbol
	NW = N + NCP 

	fOFDM
	Symbol rate [symbols/s]
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	TOFDM
	Symbol period [s]
	TOFDM = 1/fOFDM

	NGI
	Guard interval
	NGI = NCP – β

	FC
	Center frequency
	FC = FUS + FUC

	fs
	Transmit clock
	fs = N×FSC


19.
Revise §7.1.5.1, §7.1.5.3 and §7.1.5.4 as follows:
7.1.5.1
Sub-carrier masking (notching) (working text)
Sub-carrier masking shall be used to eliminate transmission on one or more sub-carriers. Sub-carrier masking is defined by a Sub-carrier Mask (SM). Transmit power of sub-carriers specified in SM shall be set to zero. SM shall override all other instructions related to the transmit power of the sub-carrier.

SM is defined as a number of masked frequency bands. Each band is specified by a start sub-carrier index (xL) and a stop sub-carrier index (xH), as {xL, xH}. An SM including S bands can be represented in the following format:

SM(S) = [{xL1, xH1}, {xL2, xH2}, … {xLS, xHS}].

All sub-carriers within the band, i.e., with indices equal or higher than xL and lower than or equal to xH, shall be switched off (transmitted with zero power). 

International Amateur radio bands (see Annex D) are not a part of SM. In case Amateur radio bands are used for transmission, the node shall be capable to turn off one or more of Amateur radio bands using SM, by configuring one or more of SM bands coinciding with the Amateur radio bands, or by using Amateur radio band descriptor (see §8.8.3).
If Amateur radio band is turned off, the sub-carriers with frequencies (FAL- FSC) ≤ f ≤ (FHL+ FSC), where FAL and FHL are the low and the high frequency of the Amateur radio band, as defined in Annex D, shall be turned off (zero power transmitted). 

Editor’s note: Should sub-carriers be turned off in the frequency band that is wider than 1 FSC from the edges of the Amateur radio band?
7.1.5.3
PSD shaping (working text)  
PSD shaping allows transmit PSD reduction of PSD in some parts of the spectrum, mainly for spectrum compatibility and coexistence with alien home network technologies. PSD shaping is specified by a PSM. 

PSM is defined on the frequency range between the lowest sub-carrier x1 and the highest sub-carrier xH allowed for transmission, and consists of one or more frequency segments. The boundaries of the segments are defined by set breakpoints. Inside each segment, the PSD may either be constant or form a linear slope between the given PSD points (in dBm/Hz) with the frequency expressed in a linear scale, Figure 7-25.
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Figure 7-25/G.9960 – Construction of PSM

Each breakpoint of PSM is specified by a sub-carrier index xn and a value of PSDn at that sub-carrier expressed in dBm/Hz, {xn, PSDn}. The first breakpoint is always set to the lowest sub-carrier allowed for transmission (index x1) and the last breakpoint is set to the highest sub-carrier allowed for transmission (index xH). A PSM including S segments can be represented by (S+1) breakpoints in the following format:

PSM(S) = [{x1, PSD1}, {x2, PSD2} … {xS, PSDS}, {xH, PSDH}]. 

A node supporting PSD shaping shall support up to 8 PSM breakpoints. 

The maximum steepness of PSM slopes is for further study. 

If one or more PSM breakpoints are set above the LPM or PSDC, the transmit PSD mask shall be set to: TxPSD = min(PSM, LPM, PSDC)..  All values of PSDn of PSM breakpoints shall be set above PSMmin. The value of PSMmin shall not be more than 30 dB below the peak of the PSD shaping mask. 

NOTE: PSM breakpoints do not have any relation with SM breakpoints; SM and notched International Amateur radio bands always overrides PSM if defined over the same indices.

7.1.5.4
Notching of International Amateur radio bands (working text)  
Any node operating over phone line or power line shall be able to reduce the PSD of the transmitted signal to a level below −80 dBm/Hz in all International Amateur radio bands (see Annex D) simultaneously or in any selected group of them. The band to be notched in a particular domain is specified in the MAP by the Amateur radio band descriptor, §8.8.3. The PSD slopes forming a notch are vendor discretionary.

  20.
Add new §7.1.5.5 as follows:
7.1.5.5
Notching of VDSL2 bands (working text)   

Any node operating over phone line, coax, or power line, shall be able to reduce the PSD of the transmitted signal in one or more VDSL2 frequency bands to the levels appropriate for reliable transmission of VDSL2 signals, as defined in Annex E.
  21.
Revise §7.1.6 as follows:
7.1.6
Electrical specifications
7.1.6.1
Transmit clock tolerance (baseline text) 
The tolerance of the transmit clock (defined in Table 7-30) shall not exceed ±50 ppm. 
7.1.6.2
Relative Transmit Clock Accuracy (baseline text)
All G.hn nodes shall synchronize the frequency of their transmit clocks to a domain master clock (see the NTR field of the PHY frame header in §7.1.2.3.2.3.1). When synchronized, the difference between the transmit clock frequency of a G.hn node and the transmit clock frequency of the domain master shall not exceed ±0.5 ppm.

Nodes that are not synchronized with a domain master shall not transmit. 

These accuracy requirements shall apply to all bandplans and media types.
7.1.6.3
Up-convert frequency tolerance (baseline text)
The tolerance of the up-convert frequency (as defined in Table 7-28) shall not exceed 
±50 ppm for the whole valid range. 

The up-convert frequency and transmit clock frequency shall be derived from the same reference clock source.
22.
Revise §7.2.1.2, §7.2.2.2 and §7.2.3.2 as follows:
7.2.1.2
Preamble, INUSE, PR and NACK Signals
7.2.1.2.1
Preamble structure (baseline text)
Table 7-32 illustrates the preamble structure for phone line.

Table 7-32/G.9960 –Preamble structure for baseband transmission over phone lines
	
	1st Section
	2nd Section
	3rd Section
	
	

	Number of Symbols

(Ni)
	8
	2
	0
	
	

	Sub-carrier spacing

(ki × FSC)
	8
	8
	0
	
	

	


7.2.1.2.2
INUSE, Priority Resolution (PR) and NACK signal generation parameters for phone lines (working text)
Table 7-32.1 illustrates the INUSE, PR and NACK signal generation parameters for phone lines.
 Table 7-32.1/G.9960 – INUSE, PR and NACK signal generation parameters for phone lines
	Parameter
	Value

	Number of Symbols

(NPRS)
	7

	Sub-carrier spacing

(ki × FSC)
	8


	
	

	

	


7.2.1.2.3
Modulation of the preamble for phone lines (baseline text)

The constellation scrambler LFSR generator shall be initialized at the beginning of each one of the used preamble sections to a seed that is section dependent as defined in Table 7-32.2:

Table 7-32.2/G.9960 – Constellation scrambler initialization seed values for the preamble, for phone lines

	Medium
	1st Section
	3rd Section
	

	Phone-line
	0x0127
	N/A
	


7.2.1.2.4
Modulation of the INUSE, PR and NACK signals for phone lines (working text)

The constellation scrambler LFSR generator shall be initialized at the beginning of the  INUSE, PR and NACK signals to the same seed used for the 1st preamble section, as defined in Table 7-32.2.

7.2.2.2
Preamble, PR Signal, and INUSE Signal
7.2.2.2.1
Preamble structure (baseline text)
Table 7-36 illustrates the preamble structure for baseband transmission over power lines.

Table 7-36/G.9960 –Preamble structure for baseband transmission over power lines
	
	1st Section
	2nd Section
	3rd Section
	
	

	Number of Symbols

(Ni)
	7
	2
	0
	
	

	Sub-carrier spacing

(ki × FSC)
	8
	8
	0
	
	

	


The preamble structure for passband transmission over power lines is for further study.

7.2.2.2.2
INUSE, Priority Resolution (PR) and NACK signal generation parameters for power lines (working text)
Table 7-36.1 illustrates the INUSE, PR and NACK signal generation parameters for power line baseband.
Table 7-36.1/G.hn – INUSE, PR and NACK Signal generation parameters for power line baseband
	Parameter
	Value

	Number of Symbols

(NPRS)
	6

	Sub-carrier spacing

(ki × FSC)
	8


	
	
	

	

	
	


Table 7-36.2 illustrates the INUSE, PR and NACK signal generation parameters for power line passband.
Table 7-36.2/G.hn – INUSE, PR and NACK signal generation parameters for power line passband
	Parameter
	Value

	Number of Symbols

(NPRS)
	TBD

	Sub-carrier spacing

(ki × FSC)
	TBD


7.2.2.2.3
Modulation of the preamble for power lines (baseline text)

The constellation scrambler LFSR generator shall be initialized at the beginning of each one of the used preamble sections to a seed that is section dependent as defined in Table 7-36.3:

Table 7-36.3/G.9960 – Constellation scrambler initialization seed values for the preamble, for power lines

	Medium
	1st Section
	3rd Section
	

	Power-line (Baseband)
	0x05FA
	N/A
	

	Power-line (Passband)
	0x16E6
	N/A
	


7.2.2.2.4
Modulation of the INUSE, PR and NACK signals for power lines (working text)

The constellation scrambler LFSR generator shall be initialized at the beginning of the  INUSE, PR and NACK signals to the same seed used for the 1st preamble section, as defined in Table 7-36.3.

7.2.3.2
Preamble, PR Signal, and INUSE Signal
7.2.3.2.1
Preamble structure (baseline text)
Table 7-41 illustrates the preamble structure for coax baseband.

Table 7-41/G.9960 –Preamble structure for baseband transmission over coax
	
	1st Section
	2nd Section
	3rd Section
	
	

	Number of Symbols

(Ni)
	10
	4
	2.5
	
	

	Sub-carrier spacing

(ki × FSC)
	4
	4
	1
	
	

	


Table 7-42 illustrates the preamble structure for coax RF.

Table 7-42/G.9960 –Preamble structure for RF transmission over coax
	
	1st Section
	2nd Section
	3rd Section
	
	

	Number of Symbols

(Ni)
	10
	4
	2.5
	
	

	Sub-carrier spacing

(ki × FSC)
	4
	4
	1
	
	

	


7.2.3.2.2
INUSE, Priority Resolution (PR) and NACK signal generation parameters for coax (working text)
Table 7-42.1 illustrates the INUSE, PR and NACK signal generation parameters for coax baseband.
Table 7-42.1/G.hn – INUSE, PR and NACK signal generation parameters for coax baseband
	Parameter
	Value

	Number of Symbols

(NPRS)
	TBD

	Sub-carrier spacing

(ki × FSC)
	TBD


	
	
	

	

	
	


Table 7-42.2 illustrates the INUSE, PR and NACK signal generation parameters for coax RF.

Table 7-42.2/G.hn – INUSE, PR and NACK signal generation parameters for coax RF
	Parameter
	Value

	Number of Symbols

(NPRS)
	9

	Sub-carrier spacing

(ki × FSC)
	4


7.2.3.2.3
Modulation of the preamble for coax (baseline text)

The constellation scrambler LFSR generator shall be initialized at the beginning of each one of the used preamble sections to a seed that is section dependent as defined in Table 7-42.3:

Table 7-42.3/G.9960 – Constellation scrambler initialization seed values for the preamble, for coax

	Medium
	1st Section
	3rd Section
	

	Coax (Baseband) 
	0x16E6
	0x1105
	

	Coax (RF)
	0x1C62
	0x12C4
	


7.2.3.2.4
Modulation of the INUSE, PR and NACK signals for coax (working text)

The constellation scrambler LFSR generator shall be initialized at the beginning of the  INUSE, PR and NACK signals to the same seed used for the 1st preamble section, as defined in Table 7-42.3.

23.
Revise §7.2.4 as follows:
7.2.4
Transmitter EVM requirements (working text)
The deviation of the actual transmit signal from the corresponding constellation point shall be estimated by the value of Error Vector Magnitude (EVM) calculated as: 
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The interpretation of EVM components for a constellation point is illustrated in Figure 7-32.
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Figure 7-32/G.hn – Interpretation of EVM

The EVM for a sub-carrier at the output of G.hn transceiver (i.e., at the MDI reference point), for  at least 90% of active sub-carriers, shall not exceed values presented in Table 7-47 for all values of the transmit power below the specified TX power level and PSD below the specified TX PSD level. 

Table 7-47/G.hn – Maximum EVM values for different media and bandplans

	Medium
	Bandplan
	EVM, dB
	TX power

	Baseband powerline
	50 MHz-PB
	(40 for f ≤30MHz

(TBD for f >30MHz
	All power levels at or below +15 dBm but ≥ 5 dBm (NOTE 3) and PSD at or below – 59dBm/Hz


	
	100 MHz-PB
	(20 for f ≤30MHz

(17 for f >30MHz 
	

	
	50 MHz-PB
	(40 for f ≤30MHz

(30 for f >30MHz
	All power levels below +5 dBm (NOTE 3) and PSD below –69 dBm/Hz

	
	100 MHz-PB
	(40 for f ≤30MHz

(27 for f >30MHz 
	

	
	50 MHz-PB
	(33 for f≤30MHz


	All valid power levels above +15 dBm or PSD above –59 dBm/Hz
(NOTE 4)



	
	100 MHz-PB
	(33 for f≤30 MHz


	

	Passband powerline
	100 MHz-PP
	(28
	All valid power levels

	Phoneline
	50 MHz-TB
	(46
	All valid power levels

	
	100 MHz-TB
	(43
	

	Baseband Coax
	50 MHz-CB
	(46
	All valid power levels

	
	100 MHz-CB
	(43
	

	RF Coax
	50 MHz-RF
	(33
	All valid power levels

	
	100 MHz-RF
	(28
	

	NOTE 1: If the maximum power the node is capable to transmit is less that the specified TX power, the node shall comply with EVM requirements for the maximum TX power it is capable.

NOTE 2: Values of EVM and TX power levels shall be verified using standard termination impedance for each type of medium (see §7.2.5).

NOTE 3: These requirements shall be met by all G.hn transceivers.

NOTE 4: These requirements shall only be met by G.hn transceivers operating with power of above +15dBm.


 24.
Add new §7.2.5 as follows:

7.2.5
Termination impedance (working text)

The nominal values of termination impedance for different types of media are defined in Table 7-48.

Table 7-48/G.hn – Standard termination impedance
	Medium
	Termination impedance

	Powerline BB 
	100 Ohm

	Powerline PB
	100 Ohm

	Phoneline
	100 Ohm

	Coax BB
	75 Ohm

	Coax RF
	75 Ohm


25.
Add new §7.2.6 as follows:

7.2.6 
Total transmit power (working text)

The total transmit power of the G.hn transceiver terminated with a standard termination impedance (see §7.2.5) shall not exceed the values presented in Table 7-49.

Table 7-49/G.hn – Total transmit power limit

	Medium
	Bandplan
	TX power limit

(dBm)
	Frequency range of measurement (MHz)

	Baseband powerline*
	50 MHz-PB
	+22.5
	0.005-100 

	
	100 MHz-PB
	+22.5
	0.005-150 

	Passband powerline
	100 MHz-PP
	TBD
	50-250

	Phoneline 
	50 MHz-TB
	+3
	0.005-100 

	
	100 MHz-TB
	+4.5
	0.005-150 

	Baseband Coax
	50 MHz-CB
	-1
	0.005-100 

	
	100 MHz-CB
	+2
	0.005-150 

	RF Coax
	50 MHz-RF
	+5
	FUC-100 - FUC+100

	
	100 MHz-RF
	+8
	FUC-150 - FUC+150

	NOTES:


*The value of TX power for baseband powerline is provisional and shall be aligned with P1901.
26.
Revise Annex A as follows:

Annex A – Regional requirements for North America (working text)


A.2
Medium dependent specification

A.2.1
Physical layer specification over phone lines

A.2.1.x
PSD mask specifications (working text)

The frequency spectrum for operation over phone lines shall be as presented in Figure A-1 with the values presented in Table A-1. 
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Figure A-1/G.hn – PSD mask for transmission over phone lines

The values of frequency spectrum parameters for phone lines are presented in Table A-1. Interim points between those define in Figure A-1 shall be obtained by linear interpolation (in dB over linear frequency scale). 

Table A-1/G.hn – Parameters of G.hn spectrum over phone lines

	Frequency (MHz)
	PSD Limit (dBm/Hz)

	0 < f ≤ 1.7
	(140

	1.7 < f ≤ 3.5
	(140 + 59 × (f ( 1.7) /(3.5 ( 1.7)

	3.5 < f ≤ 30.0
	(81

	30.0 < f < 50.0
	(76 

	50.0 ≤ f ≤ 54.0
	(80

	54.0 < f < 90.0
	(76

	90.0 ≤ f ≤ 110.0
	(76 ( (110 ( 76)×(f ( 90)/(110.0 ( 90.0)

	110.0 < f
	(110


NOTES: 

1. The tone mask and TSS compatible with this PSD mask are still TBD.

2. VDSL is usually deployed using a service splitter (G.993.2 doesn’t encourage splitterless VDSL installations). This allows the use of the full G.hn spectrum. If splitterless VDSL is used (e.g., VDSL2/8MHz profile) the lower frequency of G.hn spectrum shall be moved above the upper downstream sub-carrier of VDSL2 to release the lower part of the spectrum for VDSL. 

A.2.2
Physical layer specification over power lines

A.2.2.x
PSD mask specifications (working text)

The frequency spectrum for operation over power lines shall be as presented in Figure A-2 with the values in Table A-2. 
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Figure A-2/G.hn – PSD mask for transmission over power lines

The frequency spectrum parameters for power lines are presented in Table A-2. Interim points between those defined in Figure A-2 are obtained by linear interpolation (in dB over linear frequency scale). 

Table A-2/G.hn – Parameters of G.hn spectrum over power lines

	Frequency (MHz)
	PSD Limit (dBm/Hz)

	f ≤ 1.71
	(87

	1.71< f < 1.8
	(80

	1.8 ≤ f ≤ 2.00
	(80

	2.00 < f < 3.5
	(50

	3.5 ≤ f ≤ 4.00
	(80

	4.000 < f < 5.33
	(50

	5.33 ≤ f ≤ 5.407
	(80

	5.407 < f < 7.0
	(50

	7.0 ≤ f ≤ 7.3
	(80

	7.3 < f < 10.10
	(50

	10.10 ≤ f ≤ 10.15
	(80

	10.15 < f < 14.00
	(50

	14.00 ≤ f ≤ 14.35
	(80

	14.35 < f < 18.068
	(50

	18.068 ≤ f ≤ 18.168
	(80

	18.168 < f < 21.00
	(50

	21.000 ≤ f ≤ 21.45
	(80

	21.45 < f < 24.89
	(50

	24.89 ≤ f ≤ 24.99
	(80

	24.99 < f < 28.0
	(50

	28.0 ≤ f ≤ 90.00
	(80

	29.70 < f < 30.00
	(50

	30.00 ≤ f ≤ 90.00
	(80

	90.00 < f ≤ 100.00
	(87


NOTES: 

1. The tone mask and TSS compatible with this PSD mask are still TBD.

2. The spectrum shown in Figure A-2 presents for the case when all sub-carriers allowed for transmission are in use, each with its maximum transmit power. In case of additional spectrum shaping is used (e.g. to provide spectrum compatibility with VDSL, comply with wide-band power limit, or other), various parts of this spectrum could be reduced by switching sub-carriers off or reducing their transmit power. Additional frequency notches may be applied if required.

A.2.3
Physical layer specification over coax in baseband Frequencies

A.2.3.x
PSD mask specifications (working text)

The PSD mask over coax in baseband frequencies is presented in Figure A-3 with the frequencies and PSD levels as presented in Table A-3. 
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Figure A-3/G.hn - Frequency spectrum (PSD mask) of a single G.hn channel for transmission over coax in baseband frequencies

The proposed values of frequency spectrum parameters for coax are presented in Table A-3. It is assumed that interim points between those defined in Figure A-3 are obtained by linear interpolation (dB over linear frequency scale). 

Table A-3/G.hn – Parameters of G.hn spectrum over coax

	Frequency (MHz)
	PSD Limit (dBm/Hz)

	f < 0.015
	(140

	0.015 < f ≤ 1
	(140 + 50×(f ( 0.015)

	1 < f ≤ 2.0
	(90 +14 × (f ( 1.0) /(2.0 ( 1.0)

	2.0 < f ≤ 90.0
	(76

	90.0 ≤ f ≤ 110.0
	(76 − 79×(f ( 90.0)/(110.0 ( 90.0)

	110.0 < f
	(155


NOTE: 

The tone mask and TSS compatible with this PSD mask are still TBD.

A.2.4
Physical layer specification over coax in Radio Frequencies

A.2.4.x
PSD mask specifications (working text)

The frequency spectrum for operation over coax in Radio Frequencies is presented in Figure A-4 with the frequencies as presented in Table A-4 and with the bandwidth BW = fH1 − fL3. 
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Figure A-4/G.hn – Frequency spectrum (PSD mask) of a single G.hn channel for transmission over coax in Radio Frequencies

The proposed values of frequency spectrum parameters for coax are presented in Table A-4. It is assumed that interim points between those defined in Figure A-4 are obtained by linear interpolation (dB over linear frequency scale). 

Table A-4/G.hn – Parameters of G.hn spectrum over coax in Radio Frequencies

	Parameters
	Frequency (MHz)
	PSD 

(dBm/Hz)
	Note/Description

	fL1
	FC – k1×FSC 
	PSD0 – X3
	

	fL2
	FC – k2×FSC 
	PSD0 – X2
	

	fL3
	FC – k3×FSC 
	PSD0 – X1
	

	fL3+ΔF
	FC – k3×FSC + ΔF
	PSD0 = TBD
	ΔF is an arbitrary small positive value  

	
	
	
	

	fH1-ΔF
	FC + k3×FSC – ΔF
	PSD0 = TBD
	ΔF is an arbitrary small positive value  

	fH1
	FC + k3×FSC
	PSD0 – X1
	

	fH2
	FC + k2× FSC 
	PSD0 – X2
	

	fH3
	FC + k1× FSC 
	PSD0 – X4
	


NOTES: 

1. The proposed spectrum assumes that all sub-carriers below fL3 + ΔF, above fH1 - ΔF will not be used for transmission (neither data nor any auxiliary information).

Table A-5/G.hn – Parameters of the PSD template

	Template parameter
	RF range

	k1
	TBD 

	k2
	TBD

	k3
	TBD, integer

	FC
	M*FG, M is an integer 

	PSD0
	TBD

	X1
	TBD

	X2
	TBD

	X3
	TBD

	X4
	TBD


3. The spectrum shown in Figure A-4 presents the case when all sub-carriers allowed for transmission are in use, each with its maximum transmit power. In case additional spectrum shaping is used, PSD in relevant parts of this spectrum could be reduced by switching sub-carriers off or reducing their transmit power.

4.  In cases when more than one channel is established over the same coax cable, appropriate gaps between center frequencies of the channels should be set to account values of the out-of-band PSD presented in Table A-4. 

5. The value of PSD0 shall be selected to meet the total power limitation.

6. The out-of band power levels in the frequency band shall provide coexistence with CATV and other relevant legacy services. These values are TBD.

27.
Revise Annex C as follows:

C.1
Scope   

This annex describes domestic practices, standards for each medium (coax cable, phone line and power line) and the way to apply the G.9960 system under those conditions in Japan.
C.2
Medium dependent specification

C.2.1 
Physical layer specification over phone lines
For further study.
C.2.2 
Physical layer specification over power lines

All nodes over power lines shall comply with national regulations in Japan [V.3], which states the frequency band that one can use without any license is restricted to between 2 MHz and 30 MHz, and the interference level due to power-line communication is also restricted. Through experiments and evaluations, Japan set these regulations that are not the same as the description of §7.2.2.
Furthermore, the regulations give limitations of where they can be used; that is, the usage of power-line communications is only limited inside buildings and not allowed outside buildings.
C.2.3 
Physical layer specification over coax
C.2.3.1
Bandplan   (working text)
In addition to the OFDM control parameters in Table 7-40, the OFDM control parameters shown in Table C-1 may be used. It should be noted that the G.9960 signals over coax cables should not interfere with services offered in the coax cables to customers by the cable television operators, or with signals transmitted from receiving antennas of terrestrial and satellite broadcasting in the coax cables.

Table C-1/G.9960 – Optional OFDM control parameters for coax cables in Japan
	Domain Type
	Coax RF

	Bandplan Name
	200MHz-CRF
(NOTES 2, 3)

	N
	1024

	FSC
	195.3125 kHz

	NGI
	K x N/32, k= 1,2,3, ….,8

samples@200Msamples/s

	NGI-HD
	N/4 = 256 

samples@200Msamples/s

	NGI-DF
	N/4 = 256 

samples@200Msamples/s

	β
	32

	FUS
	100 MHz

	FUC
	Z
(NOTE 4)

	Sub-carrier indexing rule 

(NOTE 1)
	Rule #1 if X = Y = Z, or
rule #2 if X + 25 MHz = Y + 50 MHz = Z + 100 MHz.

(NOTE 5)

	NOTES:
1. See §7.1.4.1 for more details on sub-carrier indexing rules.

2. The 200MHz bandplan on this table and the 50MHz and 100MHz bandplans shown in Table 7-40 may be used by nodes operating in the same Coax RF domain. 
3. The range of sub-carrier frequencies is between Z MHz and (Z + 200) MHz 

4. The values of FUC shall be selected from the valid set defined in Table 7-29 and may be subject to regional spectrum management rules. 
5. X and Y are FUC of bandplan 50MHz-CRF and 100MHz-CRF respectively (See Table 7-40).




C.2.3.2 Preamble (working text)
The same as §7.2.3.2.
C.2.3.3 PSD mask specifications (working text)
It is specified that the limit PSD masks for operation over RF coax in the frequency range between 770 MHz and 1032 MHz and above 2070 MHz. Specifications of the limit PSD masks for other frequency band are for further study.
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Figure C-1/G.9960 – Limit PSD mask over RF coax for transceivers used between 770MHz and 1032 MHz
The proposed values of frequency spectrum parameters for coax are presented in Table C-2. It is assumed that interim points between those defined in Figure C-1 are obtained by linear interpolation (dB over linear frequency scale). 
Table C-2/G.9960 – Parameters of Limit PSD mask over RF coax for transceivers used between 770MHz and 1032 MHz 

	Parameters
	Frequency, MHz
	PSD, dBm/Hz
(NOTE)
	Note/Description

	FUC - fL1
	130 
	-Y
	

	FUC - fL2
	100
	-X
	

	FUC
	M*25MHz 
	-X 
	

	fH1 - FUC 
	100
	-X　
	

	fH2 - FUC
	132
	-Y
	

	NOTE – M=36 for 200MHz , see NOTES: Item 5 for other band plans


NOTES:
1. The Limit PSD mask shown in Figure C-1 represents the case when all sub-carriers allowed for transmission are in use, each with its maximum transmit power. In case additional spectrum shaping is used, as described in §7.1.5.3, the transmit PSD mask can be reduced in the relevant parts of this spectrum by switching sub-carriers off or reducing their transmit power.
2. More than one channel may be allocated within the Limit PSD mask in Table C-2. In this case, out-of-band PSD of each channel should not interfere with other channels. The detailed requirements are for further study.
3. Out-of-band spurious signals at the output of G.9960 node operating over coax in RF mode are supposed to meet the Limit PSD mask defined in Table C-2. The limit for total power of out-of-band spurious signals is for further study. The requirements for in-band spurious signals are for further study.

4. Specification of guard bands are for further study.

5. Parameters of Limit PSD mask over RF coax for band plan 50MHz and 100MHz for Annex C should be the same as §7.2.3.3 PSD mask specifications with arbitrary integer number of M, but not to exceed the PSD mask for Table C-2/G.9960.
6. Values for X and Y are for further study.
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Figure C-2/G.9960 – Limit PSD mask for over RF coax for transceivers used above 2070MHz
Table C-3/G.9960 – Parameters of Limit PSD mask over RF coax for transceivers used above 2070MHz
	Parameters
	Frequency, MHz
	PSD, dBm/Hz
(NOTE)
	Note/Description

	fL1
	2070
	-Y
	

	fL2
	2200
	-X
	

	FUC
	M*25MHz 
	-X
	

	fH1 
	2850
	-X
	

	fH2
	2950
	-Z
	

	NOTE – M = 92 or 110 for 200MHz-RF. See NOTES: Item 5 for other band plans.


NOTES:

1. The Limit PSD mask shown in Figure C-2 represents the case when all sub-carriers allowed for transmission are in use, each with its maximum transmit power. In case additional spectrum shaping is used, as described in §7.1.5.3, the transmit PSD mask can be reduced in the relevant parts of this spectrum by switching sub-carriers off or reducing their transmit power.
2. More than one channel may be allocated within the Limit PSD mask in Table C-3. In this case, out-of-band PSD of each channel should not interfere with other channels. The detailed requirements are for further study.
3. Out-of-band spurious signals at the output of G.9960 node operating over coax in RF mode are supposed to meet the Limit PSD mask defined in Table C-3. The limit for total power of out-of-band spurious signals is for further study. The requirements for in-band spurious signals are for further study.

4. Specification of guard bands are for further study.

5. Parameters of Limit PSD mask over RF coax for band plan 50MHz and 100MHz for Annex C should be the same as §7.2.3.3 PSD mask specifications with arbitrary integer number of M, but not to exceed the PSD mask for Table C-3.
6. Values X, Y and Z are for further study.
C.2.3.4
Transmitter EVM Requirements for coax RF (working text)
The EVM for all subcarriers when the 200 MHz bandplan on RF coax (200MHz-RF) is used shall not exceed (22 dB for all allowed power levels. 
28.
Add new Annex E as follows:

Annex E – Impact of G.9960 on VDSL2 service (working text)
This Annex defines the means to reduce the impact of G.9960 on VDSL2 service. The means vary depending on the type of medium and if the G.hn service shares the same wires with VDSL2 or is routed nearby. The actual VDSL2 frequency bands in which impact of G.9960 transmission occurs and the corresponding PSD reduction are also regionally specific and may be configured via the remote or local domain management system using the configuration parameters defined in this Annex.

E.1
Powerline (working text)
Any node operating over powerline shall be able to set the PSD of the transmitted signal to a level within the range PSD_DS (see Table E-1) in all VDSL2 downstream bands (see Table E-2) and within the range PSD_US (see Table E-1) in all VDSL2 upstream bands (see Table E-2), simultaneously or in any selected group of them.   If only parts of VDSL2 downstream or upstream bands may only need to be avoided, the G.9960 node shall be able to notch a part of any band by specifying the start and stop sub-carrier indices inside the bands described in Table E-2. 

E.2
Phoneline (working text)
Any G.9960 node operating over phoneline which shares the pair with VDSL2, shall be able to set the PSD of the transmitted signal to a level within the range PSD_DS (see Table E-1) in all VDSL2 downstream bands (see Table E-2) and within the range PSD_US (see Table E-1) in all VDSL2 upstream bands (see Table E-2), simultaneously or in any selected group of them.   If only parts of VDSL2 downstream or upstream bands may only need to be avoided, the G.9960 node shall be able to notch a part of any band by specifying the start and stop sub-carrier indices inside the bands described in Table E-2. 

Any G.9960 node operating over phoneline which is routed in proximity to a phoneline used by VDSL2, where the node’s signals are a potential disturber to VDSL2, shall be able to set the PSD of the transmitted signal to a level within the range PSD_DS (see Table E-1) in all VDSL2 downstream bands (see Table E-2) and within the range PSD_US (see Table E-1) in all VDSL2 upstream bands (see Table E-2), simultaneously or in any selected group of them. If only parts of VDSL2 downstream or upstream bands may only need to be avoided, the G.9960 node shall be able to notch a part of any band by specifying the start and stop sub-carrier indices inside the bands described in Table E-2. 

E.3
Coax (working text)
Any G.9960 node operating over coax shall be able to set the PSD of the transmitted signal to a level within the range PSD_DS (see Table E-1) in all VDSL2 downstream bands (see Table E-2) and within the range PSD_US (see Table E-1) in all VDSL2 upstream bands (see Table E-2), simultaneously or in any selected group of them. If only parts of VDSL2 downstream or upstream bands may only need to be avoided, the G.9960 node shall be able to notch a part of any band by specifying the start and stop sub-carrier indices inside the bands described in Table E-2. 
Table E-1/G.9960 –  PSD_DS and PSD_US ranges for different types of media to avoid VDSL2

	Medium
	PSD_DSMin
	PSD_DSMax
	PSD_USMin
	PSD_USMax

	Powerline
	
	
	
	

	Phoneline (same pair)
	
	
	
	

	Phoneline (in proximity)
	
	
	
	

	Coax (same cable)
	
	
	
	


The values for PSD_DSMin, PSD_DSMax, PSD_USMin, and PSD_USMax are for further study.
Table E-2/G.9960 – VDSL2 bandplans
	G.hn Option
	Band plan
	Band-edge frequencies

	
	
	f1
kHz
	f2
kHz
	f3
kHz
	f4
kHz
	f5
kHz
	f6
kHz
	f7
kHz
	f8
kHz
	f9
kHz

	
	
	DS1
	US1
	DS2
	US2
	DS3
	US3
	DS4
	US4

	V-1
	997
	138
	3000
	5100
	7050
	12000
	
	
	
	

	
	
	276
	
	
	
	
	
	
	
	

	V-2
	997E17
	138
	3000
	5100
	7050
	12000
	14000
	17664
	
	

	V-3
	997E30
	138
	3000
	5100
	7050
	12000
	14000
	19500
	27000
	30000

	
	
	DS1
	US1
	DS2
	US2
	US3
	DS3
	US4
	DS4

	V-4
	998
	138
	3750
	5200
	8500
	12000
	
	
	
	

	
	
	276
	
	
	
	
	
	
	
	

	V-5
	998E17
	138
	3750
	5200
	8500
	12000
	14000
	17664
	
	

	
	
	276
	3750
	5200
	8500
	12000
	14000
	17664
	
	

	V-6
	998E30
	138
	3750
	5200
	8500
	12000
	14000
	21450
	24890
	30000

	
	
	276
	3750
	5200
	8500
	12000
	14000
	21450
	24890
	30000

	
	
	DS1
	US1
	DS2
	US2
	DS3
	US3
	
	

	V-7
	998ADE17
	138
	3750
	5200
	8500
	12000
	17664
	
	
	

	
	
	276
	
	
	
	
	
	
	
	

	V-8
	998ADE30
	138
	3750
	5200
	8500
	12000
	24890
	30000
	
	

	
	
	276
	
	
	
	
	
	
	
	

	
	
	
	
	DS2
	US2
	US3
	DS3
	US4
	DS4

	V-9
	HPE17
	
	
	7050
	10125
	12000
	14000
	17664
	
	

	V-10
	HPE30
	
	
	7050
	10125
	12000
	14000
	21450
	24890
	30000

	
	
	DS1
	US1
	DS2
	US2
	DS3
	US3
	
	

	V-11
	North America
	138
	3750
	5200
	8500
	12000
	17664
	
	
	

	
	
	276
	
	
	
	
	
	
	
	

	V-12
	North American
	138
	3750
	5200
	8500
	12000
	23000
	30000
	
	

	
	
	276
	
	
	
	
	
	
	
	

	V-13
	Japan
	138
	3750
	5200
	8500
	12000
	18100
	30000
	
	


29.
revise Appendix V – Bibliography, as follows:

[V.1]  TR-069, “CPE WAN management protocol”, Broadband Forum

[V.2] ITU-T Recommendation G.993.2, “Very high speed digital subscriber line transceivers 2 (VDSL2)

[V.3] Radio Regulatory Laws enforcement regulations (Japanese), http://law.e-gov.go.jp/htmldata/S25/S25F30901000014.html 
[V.4] Spectrum Charts, Ministry of Internal Affairs and Communications, http://www.tele.soumu.go.jp/e/search/myuse/use0303/index.htm
[V.5] Schedule, Ministry of Internal Affairs and Communications, http://www.soumu.go.jp/joho_tsusin/whatsnew/digital-broad/when_en.html
[V.6] Announcement of channel plan for terrestrial digital TV broadcasting, Ministry of Internal Affairs and Communications (Japanese), http://www.soumu.go.jp/s-news/2008/080331_11.html
[V.7] Cable Television Broadcast Law (Japanese), http://law.e-gov.go.jp/htmldata/S47/S47F04001000040.html
[V.8] STD-013-2.0, “Transmission System for MDU”, Japan Cable Television Engineering Association (JCTEA) (Japanese), http://www.catv.or.jp/jctea/
 [V.9] ITU-T Rec.J.112 “Transmission systems for interactive cable television services” 

[V.10] ITU-T Rec.J.122 “Second-generation transmission systems for interactive cable television services – IP cable modems” 

[V.11] ITU-T Rec. J.222.1 “Third-generation transmission systems for interactive cable television services – IP cable modems: Physical layer specification” 
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