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1. Introduction
According to the IEEE 802.16m Amendment Working Document (AWD) [2], a single 4-bit MCS table as shown in Table 1 is defined for both downlink (DL) and uplink (UL) data channel. In this contribution, we propose a modification of MCS table shown in Table 1 for UL data channel.   

Table 1: MCS table for downlink and uplink data channel
	MCS index
	Modulation
	Code rate

	‘0000’
	QPSK
	31/256

	‘0001’
	QPSK
	48/256

	‘0010’
	QPSK
	71/256

	‘0011’
	QPSK
	101/256

	‘0100’
	QPSK
	135/256

	‘0101’
	QPSK
	171/256

	‘0110’
	16QAM
	102/256

	‘0111’
	16QAM
	128/256

	‘1000’
	16QAM
	155/256

	‘1001’
	16QAM
	184/256

	‘1010’
	64QAM
	135/256

	‘1011’
	64QAM
	157/256

	‘1100’
	64QAM
	181/256

	‘1101’
	64QAM
	205/256

	‘1110’
	64QAM
	225/256

	‘1111’
	64QAM
	237/256


2. Proposed Modification on MCS Table for Uplink Data Channel
IEEE 802.16m UL supports adaptive and non-adaptive HARQ, i.e. retransmissions may come with or without an UL basic assignment A-MAP IE (i.e., grant). The main reason for having the possibility of having a grant for retransmissions is:
· change in resource allocation and/or MCS;

· control of SPID in case previous grant has been missed.
As a result, in the case of retransmissions with a grant, the resource allocation, MCS, and SPID should be indicated in the UL basic assignment A-MAP IE.  
There are two alternatives of signaling SPID and MCS in an UL basic assignment A-MAP IE:

· Alternative 1: there exist a SPID field and a MCS field in UL basic assignment A-MAP IE;

· Alternative 2: there exist only a MCS field, which jointly indicates the SPID and the MCS.

In terms of Alternative 1, since the MCS field in an UL basic assignment A-MAP IE only indicates the MCS, the MCS table shown in Table 1 can be used for UL data channel. However, in terms of Alternative 2, since the MCS field in an UL basic assignment A-MAP IE indicates both SPID and MCS, the MCS table shown in Table 1 cannot directly used for UL data channel. 

For Alternative 2, we propose the 3 MCS table entries are reserved for indicating SPID = 1, 2, or 3 for UL HARQ retransmissions, as shown in Table 2. The remaining MCS table entries are used to signal the MCS level implicitly indicating SPID = 0, for both initial grants and retransmission grants. In case of indicating SPID = 1, 2, or 3 in retransmission grants, the same modulation scheme as determined in the initial grant is used. 

Table 2: Proposed MCS table for uplink data channel
	MCS index
	Modulation
	Code rate
	SPID

	‘0000’
	QPSK
	31/256
	0

	‘0001’
	QPSK
	48/256
	0

	‘0010’
	QPSK
	71/256
	0

	‘0011’
	QPSK
	101/256
	0

	‘0100’
	QPSK
	135/256
	0

	‘0101’
	QPSK
	171/256
	0

	‘0110’
	16QAM
	102/256
	0

	‘0111’
	16QAM
	128/256
	0

	‘1000’
	16QAM
	155/256
	0

	‘1001’
	16QAM
	184/256
	0

	‘1010’
	64QAM
	135/256
	0

	‘1011’
	64QAM
	157/256
	0

	‘1100’
	64QAM
	181/256
	0

	‘1101’
	N.A
	1

	‘1110’
	
	2

	‘1111’
	
	3


Compared with Alternative 1, Alternative 2 has a benefit of reduced signaling overhead. On the other hand, 3 MCS levels are lost for signaling SPID for Alternative 2. This may result in degradation in UL throughput. However, if 5-bit MCS table is adopted for IEEE 802.16m, the degradation in UL throughput may be trivial for Alternative 2. Please note that there exist a lot of interests in promoting 5-bit MCS table instead of 4-bit MCS table for IEEE 802.16m [3].
In addition, Alternative 2 is able to overcome the initial grant loss problem. If MS missed the initial grant, and but the BS is not sure about this, at the second grant, the following would happen for joint signaling scheme

· Case A: BS indicates SPID = 0 and MCS (i.e., MCS index between 0000 and 1100”), MS transmits PHY burst and protocol continues as usual (PHY burst not lost)

· Case B: BS indicates SPID = 1, 2 or 3 (i.e., MCS index between 1101 and 1111), then the MS does not know the PHY burst size, and MS would do DTX. If BS can do DTX detection of UL data transmission, after DTX detection of UL data transmission BS can react accordingly as in Case A. Note that DTX detection of UL data transmission is a bit more reliable than DTX detection of UL ACK/NACK. If BS cannot do DTX detection of UL data transmission, after some retransmissions BS will schedule SPID = 0 and MCS again (i.e., MCS index between 0000 and 1100”). 
Based on the above analysis, we recommend that the proposed MCS table shown in Table 2 is used for uplink data channel.

3. Summary
In this contribution, we propose a modification of MCS table for uplink data channel, as shown in Table 2. Note that Table 2 is a 4-bit MCS table for uplink data channel. However, it is straightforward to apply the suggested modification to 5-bit MCS table for uplink data channel. 
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Suggested Amendment Text

----------------------------------------------------------------------------------
15.3.12.1 Channel coding
15.3.12.1.3 Burst partition
Suggested Modification 1: 
Modifying 

‘The nominal MCS used in a data transmission shall be selected from Table 700’
To

‘The nominal MCS used in a downlink data transmission shall be selected from Table 700a’

Modifying the title of Table 700
‘Table 700: Proposed MCS table for downlink and uplink data channel’

To

‘Table 700a : Proposed MCS table for downlink data channel’

Suggested Modification 2: Inserting the following text and table after Table 700a.

The nominal MCS used in an uplink data transmission shall be selected from Table 700b

Table 700b: Proposed MCS table for uplink data channel
	MCS index
	Modulation
	Code rate
	SPID

	‘0000’
	QPSK
	31/256
	0

	‘0001’
	QPSK
	48/256
	0

	‘0010’
	QPSK
	71/256
	0

	‘0011’
	QPSK
	101/256
	0

	‘0100’
	QPSK
	135/256
	0

	‘0101’
	QPSK
	171/256
	0

	‘0110’
	16QAM
	102/256
	0

	‘0111’
	16QAM
	128/256
	0

	‘1000’
	16QAM
	155/256
	0

	‘1001’
	16QAM
	184/256
	0

	‘1010’
	64QAM
	135/256
	0

	‘1011’
	64QAM
	157/256
	0

	‘1100’
	64QAM
	181/256
	0

	‘1101’
	N.A
	1

	‘1110’
	
	2

	‘1111’
	
	3


---------------------------------------------------------------------------------























































































































































































































