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1. Introduction
For IEEE 802.16m, hybrid ARQ (HARQ) has been adopted to be mandatory for both downlink (DL) and uplink (UL) unicast data traffic at both base station (BS) and mobile station (MS). This contribution addresses the parameter signaling for DL HARQ. 
2. DL HARQ Parameter Signaling
According to the proposed amendment text prepared by DL PHY Ctrl Drafting Group [1], an assignment A-MAP IE includes the following information:
· MCS

· MM
· Resource allocation

· AI_SN

· ACID

· SPID
· CRV, etc.
MCS determines the Modulation and Coding Scheme;

MM determines the MIMO Mode;

Resource allocation determines the start, length and number of subframes spanned the allocation;

AI_SN stands for HARQ Identifier Sequence Number. 

ACID stands for HARQ Channel Identifier, which is used to identify HARQ channels. 
SPID stands for Subpacket Identifier, which is used to identify the starting position of the bit selection in circular buffer for each subpacket. 
CRV stands for Constellation Re-arrangement Version. 
3. Related Discussions in Channel Coding & HARQ Drafting Group 
In Channel Coding & HARQ Drafting Group, it has been suggested that some kind of joint coding for SPID, MCS, CRV, or AI_SN can be used to reduce A-MAP signaling overhead. For example, a MCS signaling scheme has been proposed in [2] to reduce A-MAP overhead, where MCS index in MCS table have different information for initial and retransmission. 

· Initial transmission: MCS index indicates modulation and code rate.

· Retransmission: MCS index indicates modulation, SPID and CRV.

Note that this scheme relies on successful reception of A-MAP of the first transmission. However, relying on high reliability of A-MAP is problematic, especially with separately encoded A-MAP IEs where each IE has link adaptation to its destination. 
Someone may argue that the initial MAP loss problem can be solved by DTX detection. However, DTX detection is an implementation issue. “Implementation” means that it is not mandatory to implement a DTX detection capability at the BS. Therefore, the system should work efficiently also w/o DTX detection capability. In addition, DTX detection is not always reliable. 
4. Our Proposal For DL HARQ Parameter Signaling
In our proposal, the MCS is signaled separately from SPID and CRV. Furthermore, our proposal does not rely on successful reception of A-MAP of the first transmission. In other words, our proposal has no initial MAP loss problem. 

In our proposal, a 2-bit SPID and a 1-bit CRV are used to support 4 starting positions and 2 CoRe versions. There are two alternatives for new data indication, i.e., explicit indication with AI_SN field and indication with SPID = 0. In the former, the AI_SN is toggled between “0” and “1” on successfully transmitting each encoder packet with the same HARQ channel. In the latter, SPID = 0 is used to indicate transmission of new data, and SPID = 0 cannot be used for retransmissions. However, in case of jointly signaling of SPID and CRV, only explicit indication with AI_SN field is feasible.

We propose two options for DL HARQ parameter signaling as shown in Table 1.
Table 1: DL HARQ parameter signaling

	Options
	ACID
	AI_SN
	SPID
	CRV
	Note

	1
	4 bits
	NA
	2 bits
	1 bit
	a) SPID = 0 implies indication of new data, and SPID = 0 cannot be used for retransmissions

b) 2 CoRe-versions and 4 starting positions
c) Total 7 bit signaling overhead

	2
	4 bits
	1 bit
	2 bits
	1 bit
	a) 2 BitRe-versions and 4 starting positions
b) Total 8 bit signaling overhead

c) SPID = 0 can be used for (re)transmissions
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15. Advanced Air Interface

15.2  Medium Access Control
15.2.X MAC Support for HARQ
15.2.X.Y DL HARQ parameter signaling
For DL HARQ, the parameters for each subpacket should be signaled independent of the subpacket itself. Three options for DL HARQ parameter signaling are shown in Table yyy.

Table 1: DL HARQ parameter signaling

	Options
	ACID
	AI_SN
	SPID
	CRV
	Note

	1
	4 bits
	NA
	2 bits
	1 bit
	a) SPID = 0 implies indication of new data, and SPID = 0 cannot be used for retransmissions

b) 2 CoRe-versions and 4 starting positions

c) Total 7 bit signaling overhead

	2
	4 bits
	1 bit
	2 bits
	1 bit
	a) 2 BitRe-versions and 4 starting positions

b) Total 8 bit signaling overhead

c) SPID = 0 can be used for (re)transmissions


ACID

The HARQ channel identifier, which is used to identify HARQ channels. Each connection can have multiple HARQ channels, each of which may have an encoder packet transaction pending.
SPID
The HARQ subpacket identifier, which is used to identify the starting position of the bit selection in circular buffer for each subpacket. 
CRV

The constellation re-arrangement version, which is used to identify the constellation re-arrangement version for each subpacket. 

AI_SN

The HARQ identifier sequence number. This is toggled between 0 and 1 on successfully transmitting each encoder packet with the same HARQ channel.
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