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Proposed Baseline content on HARQ for 802.16m SDD by Rapporteur Group Chairs for HARQ, with comments
Sassan Ahmadi, Shashikant Maheshwari, Thierry Lestable

HARQ Rapporteur Group Chairs

Introduction

This contribution proposes complementary information w.r.t. [5] to facilitate decision making process about the consolidated text to be included in section 10 within the 802.16m System Description Document (SDD) [1], under the HARQ section. 
This relies on the contributions from TGm members to the session #55 [2], together with the discussions and additional contributions ([3], [4] and [5]) within the Rapporteur Group, and that are finally captured within the RG report [6].

Editors’ Notes

Black font is used for consolidated text. However there remains still lot of bracketed text within this contribution which needs to be addressed during TGm, since no clear consensus could be reached.

Besides, special attention should be paid to yellow parts highlighting key decision points of the HARQ SDD.
Additional proposals and alternatives have been made by some TGm members, so this contribution is seen as informative for capturing all remarks and make progress on key decision points highlighted in yellow.
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[Editors’ Note: The HARQ PHY aspects (e.g. channel coding) are within the scope of Call for Contributions (CfC) targeting session #56 and will be thus dealt with later, leading to SDD text proposal for paragraph 11 (PHY Layer).]
10.x HARQ Functions

HARQ is supported in downlink and uplink packet (re)transmissions in both BS and MS to improve robustness and performance. 
 [Editor’s note: HARQ PHY details are out of scope from current HARQ RG, and will be treated within the coming HARQ PHY CfC.]
The HARQ operation relies on N-process (multi-channel) stop-and-wait protocol.
10.x.1 HARQ in the Downlink

10.x.1.1 HARQ Timing and Protocol

[Editors’ Note:: In Downlink, asynchronous non-adaptive HARQ scheme is NOT considered anymore as potential candidate].

IEEE 802.16m uses [asynchronous/synchronous] HARQ scheme in the downlink. 

[Samsung/Nortel/Motorola]
Propose to replace 1st sentence with the following text: “In the downlink HARQ is based on synchronous retransmission.”
[NEC]

Propose asynchronous adaptive HARQ scheme in DL. (Removed the word synchronous)

[ZTE/Huawei/CATR/ASB/Mediatek]
Propose to add another option between brackets: “both asynchronous and synchronous”.

[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]
[Samsung/Nortel/Motorola]
Propose to delete all parameters relying on the following rational: “The detailed HARQ parameters above are not in scope of stage 2 document (i.e. SDD), but they should be specified in stage 3 document”
==

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

[Samsung/Nortel/Motorola]
Propose to delete figures relying on the following rational: ”The figures below are NOT just examples providing a high-level information, because the shown HARQ timing diagrams are based on specific technical assumptions; e.g. 8 sub-frames for TDD 5:3, but 6 sub-frames for FDD. 

The detailed HARQ timing structure is not in scope of stage 2 document (i.e. SDD), but they should be specified in stage 3 document. Discussions on the detailed HARQ structure and operations can be simplified after the protocol (synchronous vs. asynchronous, and adaptive vs. non-adaptive) is decided”
[LGE]
Propose to remove all the figures for both DL and UL, relying on the following argument: “Although the figures below are meant to be ultimately illustrative, they are made by assuming too specific values of parameters which have never been discussed. Moreover, in case of ‘Slow Feedback’ and ‘Fast Feedback’, not only the definitions are not clear, but the usage of those terminologies has not been discussed, either. Hence, it is not appropriate for the figures below to be included in Stage-2 document.”
[ZTE/Huawei/CATR/ASB/Mediatek]
Propose to delete all the figures, and related Editor’s note.
[The HARQ ACK/NACK delay may be different for FDD, different TDD DL/UL ratio, or in mixed mode scenarios] 
[Samsung/Nortel/Motorola]
Propose to keep the first sentence within brackets.

Propose to remove 2nd sentence relying on the following rational: “The indication of the HARQ ACK/NACK delay via broadcast control signalling is one of technical solutions. This issue has not been discussed yet.”
[ZTE/Huawei/CATR/ASB/Mediatek]
Keep the 1st sentence between brackets, but removed the 2nd one.

10.x.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.1.3 HARQ Re-transmissions

[Editors’ Note: MCS level adaptation is NOT considered anymore for Synchronous HARQ scheme]

IEEE 802.16m uses [adaptive/non-adaptive] HARQ scheme in the downlink.

[Samsung/Nortel/Motorola]
Propose to replace the above sentence by “Resource at the retransmissions in the downlink can be fixed or adaptive according to control signaling.”
Besides, following comment is given to clarify:” We propose to allow the resource relocation at the time of retransmission, if necessary”
[NEC]
Propose adaptive (removed non-adaptive text and definition) (also removed the editorial text, thus proposing to consider MCS level adaptation for synchronous HARQ

[In adaptive 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 HARQ process ID, sub-packet ID and new data indicator.]

[In non-adaptive HARQ, resource allocation and transmission format for HARQ retransmission are same as initial transmission [/changed in pre-determined order]. No control signaling is required for HARQ retransmissions.]

[Samsung/Nortel/Motorola]
Propose to keep the bracket but removed the 2nd sentence from adaptive HARQ definition. 
For clarifications, following comment is given:” The details in control signalling for resource adaptations should be left as FFS or an issue of stage 3 document.”

[NEC]
Removed non-adaptive text/definition. Kept adaptive definition between brackets.

[ZTE/Huawei/CATR/ASB/Mediatek]
Propose to keep the definitions between brackets and added modifications, as detailed hereafter:

“[In adaptive HARQ….control signaling is required to indicate one or more of the following parameters: resource allocation, transmission format…]”,
“[In non-adaptive HARQ… or the resource location can be changed in pre-determined order]”

10.x.2 HARQ in the Uplink

10.x.2.1 HARQ Timing and Protocol

[Editors’ Note: In Uplink, asynchronous non-adaptive HARQ scheme is NOT considered anymore as potential candidate].

IEEE 802.16m uses [asynchronous/synchronous] HARQ scheme in the uplink. 
[Samsung/Nortel/Motorola]
Propose to replace the 1st sentence by: “In the uplink HARQ is based on synchronous retransmission.”

[NEC]
Propose synchronous HARQ. (removed asynchronous and [])
[ZTE/Huawei/CATR/ASB/Mediatek]
Propose to add another option between brackets: “both asynchronous and synchronous”.

[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]
[Samsung/Nortel/Motorola]
Propose to delete all parameters relying on the following rational: “The detailed HARQ parameters above are not in scope of stage 2 document (i.e. SDD), but they should be specified in stage 3 document”
[Placeholder for figures illustrating the choice of HARQ scheme(s) in Uplink]

[Samsung/Nortel/Motorola]

Propose to delete figures relying on the following rational: ”The figures below are NOT just examples providing a high-level information, because the shown HARQ timing diagrams are based on specific technical assumptions; e.g. 8 sub-frames for TDD 5:3, but 6 sub-frames for FDD. 

The detailed HARQ timing structure is not in scope of stage 2 document (i.e. SDD), but they should be specified in stage 3 document. Discussions on the detailed HARQ structure and operations can be simplified after the protocol (synchronous vs. asynchronous, and adaptive vs. non-adaptive) is decided”
[LGE]
Propose to remove all the figures for both DL and UL, relying on the following argument: “Although the figures below are meant to be ultimately illustrative, they are made by assuming too specific values of parameters which have never been discussed. Moreover, in case of ‘Slow Feedback’ and ‘Fast Feedback’, not only the definitions are not clear, but the usage of those terminologies has not been discussed, either. Hence, it is not appropriate for the figures below to be included in Stage-2 document.”
[ZTE/Huawei/CATR/ASB/Mediatek]
Propose to delete all the figures, and related Editor’s note.
10.x.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.2.3 HARQ Re-transmissions

[Editors’ Note: MCS level adaptation is NOT considered anymore for Synchronous HARQ scheme]

[NEC]
Propose to delete Editor’s note avoiding to preclude MCS level adaptation for synchronous HARQ, by relying on following rational: ”we should keep the MCS adaptation for Synchronous HARQ for further discussion, considering its potential throughput gain and relative low overhead. One the other hand, if adaptive retransmission is included for synchronous HARQ, there is no much justification to exclude the adaptation of one attribute (i.e. MCS here) at current stage”
IEEE 802.16m uses [adaptive/non-adaptive] HARQ scheme in the uplink.

[Samsung/Nortel/Motorola]
Propose to add the following sentence: “Resource at the retransmissions in the uplink can be fixed or adaptive according to control signaling.
”

[NEC]
Propose to replace 1st sentence by the following: “IEEE 802.16m uses both adaptive and non-adaptive HARQ scheme in the uplink.”
[In adaptive 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 HARQ process ID, sub-packet ID and new data indicator.]

[Samsung/Nortel/Motorola]
Propose to keep the bracket but removed the 2nd sentence from adaptive HARQ definition. 
For clarifications, following comment is given:” The details in control signalling for resource adaptations should be left as FFS or an issue of stage 3 document.”

[ZTE/Huawei/CATR/ASB/Mediatek]
Propose to keep the definitions between brackets and added modifications, as detailed hereafter:

“[In adaptive HARQ….control signaling is required to indicate one or more of the following parameters: resource allocation, transmission format…]”,

[In non-adaptive HARQ, resource allocation and transmission format for HARQ retransmission are same as initial transmission [/ changed in pre-determined order]. No control signaling is required for HARQ retransmissions.]
[ZTE/Huawei/CATR/ASB/Mediatek]
Propose to keep the definitions between brackets and added modifications, as detailed hereafter:

“[In non-adaptive HARQ… or the resource location can be changed in pre-determined order]”

10.x.3 HARQ and ARQ Interactions

[Samsung/Nortel/Motorola]
Propose to remove the whole text (even Editor’s note), relying on the following rational:” ARQ is out of scope of HARQ protocol/timing issue. A baseline ARQ protocol needs to be first established before deciding on the HARQ-ARQ interaction. This section should be left as place holder.”
[NEC]
Propose to remove the part 10.x.3 itself together with all its text since judged as “Out of Scope”. However Editor’s note was kept without any modification.
[ZTE/Huawei/CATR/ASB/Mediatek]
Propose to remove the whole text.
[INTEL]

Propose to adopt the initial text:” In HARQ assisted ARQ operation, ARQ uses knowledge obtained from the HARQ about the transmission status of a transmit block. If a HARQ burst is successfully transmitted, ARQ transmitter marks associated ARQ blocks. If the HARQ protocol detects a failed delivery of a transmit block due to e.g. maximum retransmission limit is reached, the relevant transmitting ARQ entities are notified and potential retransmissions can be initiated. With such coupled operations, ARQ feedback is not always required and signaling overhead is significantly reduced.”
Then to add the following:” ARQ and H-ARQ interface allows coupled HARQ-ARQ operation. H-ARQ performs most of error correction and feedback. ARQ maintains end-to-end reliability with minimal overhead, and allows robust and quick correction of H-ARQ feedback and residual error.”


































































































































































































































































































































































































































































































































































































































































































































































































































































