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Introduction

Based on the collection of inputs to the HARQ Rapporteur Group, it can be seen that both synchronous and asynchronous HARQ have associated advantages and disadvantages. In addition, these schemes impact capacity and complexity differently, and this impact varies with the type of traffic.  Accordingly, we propose that 802.16m supports both synchronous and asynchronous HARQ for both DL and UL operations.
Proposal
Synchronous and asynchronous HARQ provide benefits in different operating scenarios.  Therefore, it is recommended that 802.16m support both synchronous and asynchronous HARQ (i.e. option 3 in HARQ RG draft).  The 802.16m BS uses control signaling to differentiate between synchronous and asynchronous HARQ.  Such operation provides the 802.16m BS scheduler the ability to use different HARQ operating modes to meet different traffic QoS and system capacity requirements. Moreover, the 802.16m BS scheduler can switch the HARQ operating modes during call connection. For example, VoIP traffic may use synchronous HARQ, while best effort traffic may alternatively use synchronous and asynchronous HARQ.
Text Proposal
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10.x.1 HARQ Functions

HARQ is supported in downlink and uplink packet (re)transmissions in both BS and MS to improve robustness and performance. 

The HARQ operation relies on N-process (multi-channel) stop-and-wait protocol.

10.x.1.1 HARQ in the Downlink

10.x.1.1.1 HARQ Timing and Protocol







IEEE 802.16m uses both asynchronous and synchronous HARQ schemes in the downlink. 

The following HARQ parameters and their associated values are defined:

· Maximum retransmission delay.: FFS

· Maximum number of retransmissions: FFS

· Maximum number of HARQ processes FFS

· ACK/NACK delay: FFS

[Placeholder for figures illustrating the choice of HARQ scheme(s) in Downlink]

The HARQ ACK/NACK delay is defined for FDD and for each TDD DL/UL ratio and for each mixed mode scenarios

10.x.1.1.2 HARQ Operation with Persistent Allocation

<Editor’s note: This section is provided as place holder. This section will be filled when details of HARQ operation for persistent allocation is presented and discussed>

10.x.1.1.3 HARQ Re-transmissions




For synchronous HARQ, resource at the retransmissions in the downlink can be fixed or adaptive according to control signaling. For asynchronous HARQ, IEEE 802.16m uses an adaptive HARQ scheme in the downlink.  In adaptive asynchronous HARQ, the resource allocation and transmission format for the HARQ retransmissions may be different from the initial transmission. In case of retransmission, control signaling is required to indicate the resource allocation and transmission format along with other HARQ necessary parameters.
10.x.1.2 HARQ in the Uplink

10.x.1.2.1 HARQ Timing and Protocol







IEEE 802.16m uses both asynchronous and synchronous HARQ schemes in the uplink. 

The following HARQ parameters and their associated values are defined:

· Maximum retransmission delay: FFS

· Maximum number of retransmissions: FFS

· Maximum number of HARQ processes FFS

· ACK/NACK delay: FFS
[Placeholder for figures illustrating the choice of HARQ scheme(s) in Uplink]

10.x.1.2.2 HARQ Operation with Persistent Allocation

<Editor’s note: This section is provided as place holder. This section will be filled when details of HARQ operation for persistent allocation is presented and discussed>
10.x.1.2.3 HARQ Re-transmissions




For synchronous HARQ, resource at the retransmissions in the uplink can be fixed or adaptive according to control signaling. For asynchronous HARQ, IEEE 802.16m uses an adaptive HARQ scheme in the uplink.  In adaptive asynchronous HARQ, the resource allocation and transmission format for the HARQ retransmissions may be different from the initial transmission. In case of retransmission, control signaling is required to indicate the resource allocation and transmission format along with other HARQ necessary parameters.
10.x.1.3 HARQ and ARQ Interactions

<Editor’s note: This section is provided as place holder. This section will be filled when details of HARQ and ARQ interactions is presented and discussed>

End of Text

































































































































































































































































































































































































































































































































































































































































































































































































































































