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On enhancing MCS for the relay link
1. Introduction
There is a need for expanding the number of MCSs that currently exists in the standard in order to offer finer granularity for transmissions over the relay link. The contribution targets CTC operation because it offers greater flexibility and easy implementation.
2. Proposed Text Change
1.1.1. 8.4.4.7.1 Frame Structure for Transparent Mode
[Insert new subclause 8.4.4.7.1.3:]
1.1.2. 8.4.4.7.1.3 Direct Relaying Zone(Optional)
In the frame structure for transparent mode, Direct Relaying Zone may be optionally indicated by MR-BS. In the direct relying zone, RS can relay the data of access zone through the relay zone within one frame by using demodulation-and-forward (M&F) scheme for downlink and uplink. When using Direct Relaying Zone, RS shall be negotiated by including TLV(11.8.3.7.29) of the Direct Relaying Zone for RS in the SBC-REQ/RSP messages.
[Insert new subclause11.9.3.7.29:]
1.1.3. 11.8.3.7.29 Direct Relaying Zone for RS

In order to reduce the latency to relay the traffic via transparent RS, intermediate RS relays traffic to its subordinates without latency within a single frame. For this purpose, intermediate RS demodulates traffic in an access region and forwards it through relay zone by applying appropriate modulation.
Figure-xxx shows Direct Relaying Zone partitioned into two parts. The Direct Relaying Zone in an access zone is used for intermediate RS to receive traffic from MR-BS. The other part in optional transparent zone is used to forward traffic to its subordinates. In this case, intermediate RS manipulates the traffic by adopting demodulation and Forward (M&F) scheme.
M&F is a traffic transmission scheme to relay data without decoding and re-encoding. RS receives data by demodulating them, and then forwards the received data by modulating them. The intermediate RS requires only one OFDM symbol for the M&F scheme, and therefore, it can relay data successfully within a single frame.
In order to change the modulation order for access link into that for relay link, it is well-known fact that QPSK, 16QAM and 64QAM require 2, 4 and 6 bits for a point in its constellation mapping, respectively. For example, if an RS tries to change the modulation order of data, which was modulated with QPSK, into 16QAM, the number of required slots shrinks to a half.

FEC block size is determined by the modulation order and the number of allocated slots for a burst, and hence, it could change due to the modulation order change for direct relaying. In this case, there exists mismatching pair as to FEC block sizes employed in both access link and relay link. In order to avoid the mismatched pair during modulation order change, MR-BS has to prepare a MAP, which indicates the modulation order change for Direct Relaying Zone, by considering the case. An MR-BS shall provide Direct Relaying Zone according to following equation:


nA·mA = nR·mR

where,
nA : the number of slots allocated in the access zone,
nR  : the number of slots allocated in the relay zone,

mA : modulation order in the access zone(2 for QPSK, 4 for 16-QAM and 6 for 64-QAM),

mR : modulation order in the relay zone(2 for QPSK, 4 for 16-QAM and 6 for 64-QAM).

Note the parameters and configuration of Direct Relaying Zone as follows:

a) Symbol offset for Direct Relaying Zone for DL

The OFDMA symbol offset in which Direct Relaying Zone starts for downlinks

b) Symbol offset for Direct Relaying Zone for UL

The OFDMA symbol offset in which Direct Relaying Zone starts for uplinks

c) No. OFDMA symbols for DL

The number of OFDMA symbols by which RS should relay signal without decoding and re-encoding for downlinks.

d) No. OFDMA symbols for UL
The number of OFDMA symbols by which RS should relay signal without decoding and re-encoding for uplinks.
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Figure-xxx Parameters of Direct Relaying Zone
This TLV shall be used to indicate Direct Relaying Zone in transparent RS which transmit signals to be relayed through relay zone within one frame.
	Type

(1byte)
	Length
	Value
	scope

	TBD
	4
	Bit#0~5, Symbol offset for Direct Relaying Zone for DL:

The OFDMA symbol offset in which Direct Relaying Zone starts for downlinks.

Bit#6~11, No. OFDMA symbols for DL:

The number of OFDMA symbols by which RS should relay signal without decoding and re-encoding for downlinks.
Bit#12~17, Symbol offset for Direct Relaying Zone for UL:

The OFDMA symbol offset in which Direct Relaying Zone starts for uplinks.

Bit#18~23, No. OFDMA symbols for UL:

The number of OFDMA symbols by which RS should relay signal without decoding and re-encoding for uplinks.
	SBC-REQ

SBC-RSP


[Add the following text at the end of section 8.4.9.2.3.1]
On the RS link when CTC is used the data bursts may be encoded using the Table xxx. 

Table xxx Encoding slot concatenation for different rates in CTC
	Modulation and rate
	j

	QPSK 1/2
	10

	QPSK 2/3
	6

	QPSK 3/4
	6

	QPSK 5/6
	6

	16QAM 1/2
	5

	16QAM 2/3
	3

	16QAM 3/4
	3

	16QAM 5/6
	3

	64QAM 1/2
	3

	64QAM 2/3
	2

	64QAM 3/4
	2

	64QAM 5/6
	2


11.3.1.1 Uplink burst profile encodings

[Insert sub-clause and new Table 612-xx in 11.3.1.1 “Uplink burst profile encodings” as shown]
Table 612-xx shall be used only in the RS link
Table 612-xx-UCD burst profile encodings-Wireless MAN-OFDMA 
	Name
	Type
	Length
	Value

	FEC Code Type and modulation type
	150
	1
	0=QPSK(CC) 1/2

1=QPSK(CC)3/4
2=16-QAM(CC)1/2

3=16-QAM(CC)3/4

4=64-QAM(CC)1/2

5=64-QAM(CC)2/3

6=64-QAM(CC)3/4

7=QPSK(BTC)1/2

8=QPSK(BTC)3/4

9=16-QAM(BTC)3/5

10=16-QAM(BTC)4/5

11=64-QAM(BTC)5/8

12=64-QAM(BTC)4/5

13=QPSK(CTC)1/2
14=reserved
15=QPSK(CTC)3/4

16=16-QAM(CTC)1/2

17=16-QAM(CTC)3/4

18=64-QAM(CTC)1/2

19=64-QAM(CTC)2/3

20=64-QAM(CTC)3/4

21=64-QAM(CTC)5/6

22=QPSK(ZT CC) 1/2

23=QPSK(ZT CC)3/4
24=16-QAM(ZT CC)1/2

25=16-QAM(CC)3/4

26=64-QAM(ZT CC)1/2
	27=64-QAM(ZT CC)2/3

28=64-QAM(ZT CC)3/4

29=QPSK(LDPC)1/2

30= QPSK(LDPC)2/3 A code

31=QPSK(LDPC)3/4 A code

32=16-QAM(LDPC)1/2

33=16-QAM(LDPC)2/3 A code

34=16-QAM((LDPC)3/4 A code

35=64-QAM(LDPC)1/2

36=64-QAM(LDPC)2/3 A code

37=64QAM(LDPC)3/4 A code

38=QPSK(LDPC)2/3 B code

39= QPSK(LDPC)3/4 B code

40=16-QAM((LDPC)2/3 B code

41=16-QAM((LDPC)3/4 B code

42=64-QAM(LDPC)2/3 B code

43=64QAM(LDPC)3/4 B code

44=QPSK(CC with optional inter leaver)1/2
45=QPSK(CC with optional inter leaver)3/4
46=16-QAM(CC with optional inter leaver)1/2
47=16-QAM(CC with optional inter leaver)3/4
48=64-QAM(CC with optional inter leaver)1/2
49=64-QAM(CC with optional inter leaver)3/4

50=QPSK(LDPC)5/6

51=16-QAM(LDPC)5/6

52=64-QAM(LDPC)5/6

53=QPSK(CTC)2/3

54=QPSK(CTC)5/6

55=16-QAM(CTC)2/3

56=16-QAM(CTC)5/6

5357..255=Reserved


11.4.2 Downlink burst profile encodings

[Insert sub-clause and new Table 619-xx in 12.4.2 “Uplink burst profile encodings” as shown]
Table 619-xx shall be used only on the RS link.
Table 619-xx-UCD burst profile encodings-Wireless MAN-OFDMA 
	Name
	Type
	Length
	Value

	FEC Code Type and modulation type
	150
	1
	0=QPSK(CC) 1/2

1=QPSK(CC)3/4
2=16-QAM(CC)1/2

3=16-QAM(CC)3/4

4=64-QAM(CC)1/2

5=64-QAM(CC)2/3

6=64-QAM(CC)3/4

7=QPSK(BTC)1/2

8=QPSK(BTC)3/4

9=16-QAM(BTC)3/5

10=16-QAM(BTC)4/5

11=64-QAM(BTC)5/8

12=64-QAM(BTC)4/5

13=QPSK(CTC)1/2
14=reserved
15=QPSK(CTC)3/4

16=16-QAM(CTC)1/2

17=16-QAM(CTC)3/4

18=64-QAM(CTC)1/2

19=64-QAM(CTC)2/3

20=64-QAM(CTC)3/4

21=64-QAM(CTC)5/6

22=QPSK(ZT CC) 1/2

23=QPSK(ZT CC)3/4
24=16-QAM(ZT CC)1/2

25=16-QAM(CC)3/4

26=64-QAM(ZT CC)1/2
	27=64-QAM(ZT CC)2/3

28=64-QAM(ZT CC)3/4

29=QPSK(LDPC)1/2

30= QPSK(LDPC)2/3 A code

31=QPSK(LDPC)3/4 A code

32=16-QAM(LDPC)1/2

33=16-QAM(LDPC)2/3 A code

34=16-QAM((LDPC)3/4 A code

35=64-QAM(LDPC)1/2

36=64-QAM(LDPC)2/3 A code

37=64QAM(LDPC)3/4 A code

38=QPSK(LDPC)2/3 B code

39= QPSK(LDPC)3/4 B code

40=16-QAM((LDPC)2/3 B code

41=16-QAM((LDPC)3/4 B code

42=64-QAM(LDPC)2/3 B code

43=64QAM(LDPC)3/4 B code

44=QPSK(CC with optional inter leaver)1/2
45=QPSK(CC with optional inter leaver)3/4
46=16-QAM(CC with optional inter leaver)1/2
47=16-QAM(CC with optional inter leaver)3/4
48=64-QAM(CC with optional inter leaver)1/2
49=64-QAM(CC with optional inter leaver)3/4

50=QPSK(LDPC)5/6

51=16-QAM(LDPC)5/6

52=64-QAM(LDPC)5/6

53=QPSK(CTC)2/3

54=QPSK(CTC)5/6

55=16-QAM(CTC)2/3

56=16-QAM(CTC)5/6

5357..255=Reserved


8.4.9.2.3.2 CTC interleaver
[Insert the sub-clause and table 566-xx below the Table 566 as indicated:]
Table 566-xx shall be used for the RS link only.
Table 566-xx CTC Channel coding per modulation for RS link
	Modulation 
	Data block size (bytes) 
	Encoded data block size (bytes) 
	Code rate 
	N
	P0
	P1
	P2
	P3

	QPSK
	6
	12
	1/2
	24
	5
	0
	0
	0

	QPSK
	12
	24
	1/2
	48
	13
	24
	0
	24

	QPSK
	18
	36
	1/2
	72
	11
	6
	0
	6

	QPSK
	24
	48
	1/2
	96
	7
	48
	24
	72

	QPSK
	30
	60
	1/2
	120
	13
	60
	0
	60

	QPSK
	36
	72
	1/2
	144
	17
	74
	72
	2

	QPSK
	48
	96
	1/2
	192
	11
	96
	48
	144

	QPSK
	54
	108
	1/2
	216
	13
	108
	0
	108

	QPSK
	60
	120
	1/2
	240
	13
	120
	60
	180

	QPSK
	24
	36
	2/3
	96
	7
	48
	24
	72

	QPSK
	48
	72
	2/3
	192
	11
	96
	48
	144

	QPSK
	9
	12
	3/4
	36
	11
	18
	0
	18

	QPSK
	18
	24
	3/4
	72
	11
	6
	0
	6

	QPSK
	27
	36
	3/4
	108
	11
	54
	56
	2

	QPSK
	36
	48
	3/4
	144
	17
	74
	72
	2

	QPSK
	45
	60
	3/4
	180
	11
	90
	0
	90

	QPSK
	54
	72
	3/4
	216
	13
	108
	0
	108

	QPSK
	30
	36
	5/6
	120
	13
	60
	0
	60

	QPSK
	60
	72
	5/6
	240
	13
	120
	60
	180

	16-QAM
	12
	24
	1/2
	48
	13
	24
	0
	24

	16-QAM
	24
	48
	1/2
	96
	7
	48
	24
	72

	16-QAM
	36
	72
	1/2
	144
	17
	74
	72
	2

	16-QAM
	48
	96
	1/2
	192
	11
	96
	48
	144

	16-QAM
	60
	120
	1/2
	240
	13
	120
	60
	180

	16-QAM
	48
	72
	2/3
	192
	11
	96
	48
	144

	16-QAM
	18
	24
	3/4
	72
	11
	6
	0
	6

	16-QAM
	36
	48
	3/4
	144
	17
	74
	72
	2

	16-QAM
	54
	72
	3/4
	216
	13
	108
	0
	108

	16-QAM
	60
	72
	5/6
	240
	13
	120
	60
	180

	64-QAM
	18
	36
	1/2
	72
	11
	6
	0
	6

	64-QAM
	36
	72
	1/2
	144
	17
	74
	72
	2

	64-QAM
	54
	108
	1/2
	216
	13
	108
	0
	108

	64-QAM
	24
	36
	2/3
	96
	7
	48
	24
	72

	64-QAM
	48
	72
	2/3
	192
	11
	96
	48
	144

	64-QAM
	27
	36
	3/4
	108
	11
	54
	56
	2

	64-QAM
	54
	72
	3/4
	216
	13
	108
	0
	108

	64-QAM
	30
	36
	5/6
	120
	13
	60
	0
	60

	64-QAM
	60
	72
	5/6
	240
	13
	120
	60
	180
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