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Improving HARQ performance for Uplink Transmission 
(Section 16.2.14.1 – HARQ Functions – HARQ subpacket generation and transmission)
Anup Talukdar, Mark Cudak
Motorola, Inc.
1. Introduction
Incremental redundancy (IR) HARQ scheme is mandatory for unicast data traffic and unicast MAC control messages in both downlink and uplink [1]. For IR scheme, each transmitted subpacket contains part of the codeword determined by a subpacket identifier (SPID). For uplink transmissions, the default retransmission scheme is synchronous where the AMS sends one of the subpackets labeled with SPID 0b00, 0b01, 0b10 and 0b11 in sequential order. However, ABS can re-allocate resources for retransmission by sending an UL basic Assignment A-MAP IE (with the same ACID and without toggling the AI_SN bit) to the AMS to override the synchronous HARQ retransmission. On receiving this A-MAP IE, the AMS is required to send the subpacket with SPID 0b00.
It can be observed that, re-allocation of resources for retransmission can help in eliminating ‘resource holes’ and in achieving better link adaptation in a broadband air-interface. However, in such cases, the benefits of IR HARQ technique for the uplink data transmissions can be very limited, and even non-existent, when for majority of the uplink retransmissions the ABS sends the UL basic Assignment A-MAP IE to re-allocate resources.
The proposed changes will allow use of IR HARQ scheme for the uplink data transmissions, even when the ABS re-allocates the resources for retransmissions by sending the UL basic Assignment A-MAP IE. In the proposed scheme, the UL basic Assignment A-MAP IE contains a single-bit parameter, called ‘Subpacket_Cycling’. The ABS should set this bit to ‘0’ to indicate that the AMS shall send the subpacket 0b00. The ABS should set this bit to ‘1’ to indicate that, the AMS shall send the next subpacket, in sequential order. The proposed ‘Subpacket_Cycling’ indication bit replaces the last ‘Reserved bit’ in UL basic Assignment A-MAP IE.; thus the size of the A-MAP remains same as before.
2. Proposed Text Changes
Modify the Table 849 – UL Basis assignment A-MAP IE as follows (in Page 577, lines 31-43):

	Resource Index
	11
	5 MHz: 0 in first 2 MSB bits + 9 bits for resource index
10 MHz: 11 bits for resource index
20 MHz: 11 bits for resource index
Resource index includes location and allocation size

	HFA
	3
	HARQ Feedback Allocation

	AI_SN
	1
	HARQ identifier sequence number

	ACID
	4
	HARQ channel identifier

	Reserved Subpacket cycling
	1
	Reserved bits  0b0 : OFF, 0b1: ON

	}
	-
	- 


Modify the paragraph in page 367, line 55-62 in sub-section 16.2.14.1 as follows:
For Uplink,

a)  At the first transmission, AMS shall send the subpacket labeled 0b00.

b)  AMS shall send one among subpackets labeled 0b00, 0b01, 0b10 and 0b11 in sequential order.

c)  AMS shall send the subpacket labeled 0b00 when the AMS receives the UL Basic Assignment A-MAP IE() with the Subpacket_cycling set to 0b0; however, if the Subpacket_cycling is set to 0b1, the AMS shall send one among subpackets labeled 0b00, 0b01, 0b10 and 0b11 in sequential order.
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