3GPP TSG-RAN2 Meeting #94
                                         R2-163385
Nanjing, China, 23rd - 27th May 2016
Agenda item:
   8.8.1

Source: 
FiberHome
Title: 
UL SPS command feedback
Document for:
Discussion and Decision
1. Introduction
In the 3GPP RAN#71 meeting a new WI was agreed on L2 latency reduction techniques for LTE in RP-160667 [1]. The objectives of the new WI are：
· Introduction of short SPS period to allow UL prescheduling
· Reduction of padding in case of dynamic and SPS based UL pre-scheduling to reduce interference and UE power consumption

· Further discussion and, if concluded, introduction of feedback for SPS activation, reactivation and deactivation command

In the 3GPP RAN2#93bit meeting , it was approved that the feedback for UL SPS activation/ reactivating/ deactivation is required in order to let eNB know whether the UE successfully receives UL SPS activation/ reactivating/ deactivation.
In this contribution, we discuss the solution of acknowledgement for UL SPS activation/ reactivating/ deactivation.
2. Discussion
In acknowledgement based approach, UE does not skip the first available SPS occasion after receiving the PDCCH activation and deactivation command.We assume eNB will not release the SPS resource before acknowledge of the PDCCH deactivation command is received.
Potential solutions
Here, we list three potential solutions to process the acknowledgement based for UL SPS activation/ reactivation /deactivation command, as described below:
Solution 1: HARQ feedback based solution
HARQ ACK based solution is that UE needs to send HARQ ACK as feedback when receiving the UL SPS activation/ reactivation /deactivation command.Although it is a more effective method, the behavior of the UE and eNB is more complex,e.g if UL SPS activation/ reactivation /deactivation command is transmitted together with other  acknowlegement of  PDSCH at the same subframe on PDCCH , UE is required to transmit multiple HARQ feedbacks.

At the same time we need to consider the impact on the RAN1. This requires a new type of HARQ feedback, which will have a greater  impact on current ACK/NACK of the RAN1 transmission scheme.
If UEs configured with UL grants skipping, eNB cannot distinguish lack of available UL packets or missing of PDCCH command.
Solution 2: padding based solution
Acknowledgment of the UL SPS activation/ reactivation is indicated by the first PUSCH transmission on the activated SPS resources.If UL grants skipping is configured, and there is no data available for transmission ,UE could skip UL transmissions.
UE does not skip padding transmission on the first SPS resources after receiving the SPS activation/ reactivation command, i.e. transmission padding as acknowledgment, thereby it would bring acceptable overhead and UL interference. Therefore this is the simplest solution, and it has the smallest change on the current specification.
UL SPS deactivation also uses the padding transmission as the acknowledgment. If UL grants skipping is configured. and the SPS deactivation command is received, UE cannot skip padding transmission on last SPS resources,i.e. transmission padding as acknowledgment.
Therefore we propose that when the configuration is skipped over the padding transfer of the SPS is released,UE delays the release of SPS resources by one period,i.e does not skip padding on the last SPS resource.

Solution3: new MAC CE based solution
A new MAC CE is triggered as a confirmation, when UE receives the UL SPS activation/ reactivation /deactivation command.By that, eNB can easily distinguish the case of PDCCH reception from missing.This method will introduce a new MAC CE and a new UL-SCH LCID in the MAC specification. If skip UL grant is configured, and  UE does not have available data to send, the UE will skip padding transmissions.
A new MAC CE  indicating the feedback of SPS deactivation will trigger SR, which will have a greater  impact on the current specification that only regular BSR triggers SR.
3. Conclusion
By comparing the three solutions , Solution1 is more complicated,  the discussion from RAN1 is needed. Solution3 defines a new MAC CE which will trigger SR, and will have a greater  impact on the current specification.Solution 2 is the best solution because it has minimal impact on the current specifications.
In this contribution, we have the following proposal:

Proposal 1: Adopt padding based feedback for SPS activation/reactivation command.

Proposal 2: Adopt padding based feedback for SPS deactivation command, and delay the release of SPS resources by one period.
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