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1. Introduction

In Release 8, the local NACKing feature was removed due to lack of proper RRC support to make the feature work properly [1]. Since we believe local NACKing offers performance improvements, we propose to support it in Release 9. A simple performance gain analysis is provided in Annex A.
2. Discussion
In Release 8, the local NACKing feature is optional to the UE. We believe the eNB will need to know whether the UE supports this feature first and then the eNB can enable/disable this feature via MAC configuration.

There are at least two options:

Option 1) Add this information as part of the UE capability and add “enable/disable” as part of the MAC configuration.

Option 2) Mandate this feature to be supported by the UE and just add “enable/disable” as part of the MAC configuration.

We propose we should discuss if local NACKing should be optional or mandatory to the UE. If it is optional, agree to option 1; otherwise, agree to option 2. Once an option is agreed, we could provide all the text changes needed.
3. Proposal
Proposal 1: Discuss if local NACKing should be optional or mandatory to the UE. If it is optional, agree to option 1; otherwise, agree to option 2.

4. References

[1] R2-090291 Local NACKing , Qualcomm Europe, RAN2#64-bis.
5. Annex A
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Figure 1 RLC local NACKing vs. T_reordering in eNB

Figure 1 compares both schemes - RLC retransmission triggered by local NACKing and RLC Status Report triggered by T_reordering in eNB. In general, local NACKing will reduce RLC PDU delay when HARQ fails. From Figure 1, “Delta” denotes such delay gain.

From Figure 1, the following timing relationship can be established:

T1 + Delta = T2 + T_reordering + T3

Since T_reordering should account for maximum delay incurred by HARQ (re)transmission and scheduling, T_reordering will be similar to T1 (~ max_number_of_HARQ_txretx * HARQ_RTT). That means the gain is T2 + T3.

T2 is the time between a RLC PDU 2 transmission and RLC PDU 3 transmission so it includes scheduling delay and the minimum value is 1ms. T3 includes sending a RLC Status Report to the UE and UE processing delay, which we estimate to be 10ms minimum.

In conclusion, local NACKing will gain T2 + T3, which has a minimum value of 11ms.  Any extra scheduling delay involved in T2 will also be part of the delay gain.

In addition, local NACKing will save over-the-air resources by eliminating the RLC Status Reports. Further, if the failed MAC PDU contains RLC PDUs from multiple logical channels, the eNB will need to an RLC Status Report to each logical channel so by performing local NACKing, multiple RLC Status Reports can be eliminated in that case.
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