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This document resolves the comments related to UEP, UEP/EEP and Retransmission

Note that blue colored sentences are newly added or modified

(Comment resolution related to UEP definitions: #37, #59, #70, #71, #89, #538) 
5.3.16 Unequal error protection (UEP)

For flexible error protection that accounts for data that has more emphasis on the msbs than the lsbs, e.g.,

video, UEP is provided as an option. This UEP has three different types as described in 8.17 and may be applied for three different PHY modes described in 5.5.1.
(Comment resolution related to retransmission: #532) 
7.2.8 MAC subheader for standard aggregation
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Figure 10a—MAC subheader for standard aggregation format
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Figure 10a—MAC subheader for standard aggregation format
The Retransmission Indication field shall be set to one if retransmission is needed and shall be set to zero otherwise.
(Comment resolution related to editorial modification: #386) 
7.4.24 UEP specific

The Component fields contains contain the information to indicate the separating position of msb and lsb data. Valid values of the Component field 1, 2 and 3 are:
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(Comment resolution related to UEP capability: #533) 

7.4.7 Capability
Table 49b—UEP type field values for SC UEP support
	Value
	SC UEP Type

	0
	No UEP support

	1
	Type 1 using MCS of QPSK with different RS and LDPC codes

	2
	Type 1 using MCS of 16-QAM with different RS and LDPC codes

	3
	Type 2 using MCS of QPSK with different RS and LDPC codes

	4
	Type 2using MCS of 16-QAM with different RS and LDPC codes

	5
	Type 3 using different MCSs

	6
	Type 3 using skewed constellation

	7
	Type 3 using different MCSs and skewed constellation


Table 49b—UEP type field values for SC UEP support
	Value
	SC UEP Type

	0
	No UEP support

	1
	UEP Type1 using different FECs

	2
	UEP Type1 and Type 2, up to QPSK using different MCSs 

	3
	UEP Type 1and Type 2, up to 16-QAM using different MCSs 

	4
	UEP Type 3 using different MCSs only

	5
	UEP Type 3 using skewed constellation only

	6
	UEP Type 3 using different MCSs and skewed constellation 

	7
	All UEP Types


(Comment resolution related to UEP definitions: #37, #59, #70, #71 #89, #386, #538) 

8.17 UEP

Three types of UEP may be used for flexible error protection of a frame consisting of MSB msb and LSB lsb subframes. Type 1 is used to protect each subframe by FEC only, Type 2 is to protect each subframe by both MCS and FEC, and Type 3 is to divide a frame into MSB subframes and LSB subframes, each of which are aggregated into separated frames and protected by both MCS and FCS. UEP Type 1 protects an aggregated frame which consists of msb subframes, lsb subframes or both msb and lsb subframes by using the different FECs. 
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UEP Type 2 protects an aggregated frame which consists of msb subframes, lsb subframes or both msb and lsb subframes by using different MCSs. UEP Specific IE, defined in clause 7.4.24, is used in UEP Type 2 only in order for the originating DEV to inform the recipient DEV of the separating position of msbs and lsbs. If necessary, UEP Type 2 may transmit announce command frame with UEP Specific IE to dynamically change the separating position. 
UEP Type 3 protects msb and lsb in a subframe unequally by either applying different FEC coding rates to msbs and lsbs or mapping msbs and lsbs to a skewed constellation. Capability of supporting UEP by FEC coding and/or by the skewed constellation is defined in 7.4.7. 
All UEP types, UEP Type 1, UEP Type 2 and UEP Type 3, may be used in SC PHY as described in 12.2.2.4. UEP Type 3 is used in HSI OFDM and AV OFDM as described in 12.3.2.5 and 12.4, respectively. UEP only supports color spaces with 8 bits per color.
It is required for originating and target DEVs to understand the UEP type and MCS information of each other before sending frames that use UEP. This is accomplished by the DEVs reporting their UEP capability in the DEV Capability IE in the association process. If the source and destination do not support the same UEP type, then only EEP frames shall be exchanged between the DEVs.
(Comment resolution related to UEP MCSs of SC PHY: #25, #539, #540, #651) 

12.2.2.4 Unequal Error Protection
The MCS types, which are used for unequal error protection, are shown in Table 109. The UEP MCSs for SC PHY mode are shown in Table 109.
Table 109—MCS types used for UEP UEP MCS for SC PHY mode
[image: image3.emf]Value Modulation

FEC
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msb lsb

0

BPSK

RS (255,239) 1518.4Mb/s UEP Type 1 and UEP Type 2

1 LDPC(672,336) 810Mb/s UEP Type 1 and UEP Type 2

2 LDPC(672,504) 1215Mb/s UEP Type 1 and UEP Type 2

3

QPSK

LDPC(672,336) 1620Mb/s UEP Type 1 and UEP Type 2

4 LDPC(672,504) 2430Mb/s UEP Type 1 and UEP Type 2

5 LDPC(672,588) 2835Mb/s UEP Type 1 and UEP Type 2

6

8QAM

RS (255,239) 4555.1Mb/s UEP Type 1 and UEP Type 2

7

16QAM

RS (255,239) 6073.4Mb/s UEP Type 1 and UEP Type 2

8

QPSK

LDPC(672,336) LDPC(672,504) 2040Mb/s UEP Type 3

9 LDPC(672,504) LDPC(672,588) 2652Mb/s UEP Type 3
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(Comment resolution related to editorial modification: #68, #69) 
In UEP Type 3, when the transmitter chooses one of the UEP MCS types, the transmitted data are divided into two groups, msb and lsb, as shown in Figure 195. The msb and lsb groups are processed in parallel to apply adopt different LDPC coding rates. The outputs of the two LDPC encoders are multiplexed to generate a single bit stream for the symbol mapping.
The bit multiplexing/interleaving method depends on the msb and lsb coding rates as illustrated in

Figure 196. When LDPC (672, 336) is used for msb group and LDPC (672, 504) is used for lsb group, the encoded bits shall be multiplexed every 10 bits with 6 bits as the encoded msbs and 4 bits as the encoded lsbs. A1, A2, A3, A4, A5, A6 are used in an increasing order in time to label the 6 encoded msbs from encoder LDPC (672, 336), while B1, B2, B3, B4 are used in an increasing order in time to label the 4 encoded lsbs from encoder LDPC (672, 504). The bit multiplexing/interleaving shall be performed such that the output pattern is A1, B1, A2, B2, A3, A4, B3, A5, B4, A6 with A1 being the earliest bit at the input of the symbol mapper while A6 being the latest, as illustrated in the upper part of Figure 196.

When LDPC (672, 504) is used for msb group and LDPC (672, 588) is used for lsb group, the encoded bits shall be multiplexed every 13 bits with 7 bits as the encoded msbs and 6 bits as the encoded lsbs. A1, A2, A3, A4, A5, A6, A7 are used in an increasing order in time to label the 7 encoded msbs from encoder LDPC (672, 504), while B1, B2, B3, B4, B5, B6 are used in an increasing order in time to label the 6 encoded lsbs from encoder LDPC (672, 588). The bit multiplexing/interleaving shall be performed such that the output pattern is A1, B1, A2, B2, A3, B3, A4, B4, A5, B5, A6, B6, A7 with A1 being the earliest bit at the input of the symbol mapper while A7 being the latest, as illustrated in the lower part of Figure 196.
[image: image4.emf]
LDPC(576, 228) LDPC (672,336), LDBPC(576, 432) LDPC (672,504), 3:2 alternating
[image: image5.emf]
LDPC(576, 432) LDPC (672,504), LDBPC(576, 504) LDPC (672,588), 7:6 alternating
Figure 196—UEP bit multiplexing/interleaving
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(Comment resolution related to UEP/EEP: #383, #563)
12.2.4.1 PHY header
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Figure 201—SC PHY header format
The UEP bit shall be set to one if UEP is used, it shall be set to zero otherwise.
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Submission                                                              NICT
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