Page 1



3GPP TSG-RAN WG2 Meeting #94
  R2-163386 
Nanjing, China, 23rd - 27th May 2016
Agenda Item:


8.8.2
Souce:
FiberHome
Title:
discussion of retransmission for short SPS period 
Document for:
Discussion 
1 Introduction

WI on L2 latency reduction was agreed in RP-160667 with the following objectives.
· 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 RAN2#93bis, the agreement is achieved as following: 
Agreements

· FFS what SPS periodicity values other than 1ms should be introduced

· For retransmission colliding with SPS resources we will not only rely on adaptive retransmissions.   FFS if the UE can retransmit on the SPS resources if no new data is available.  

· For TDD, if SPS configuration is below 10ms the existing text in the spec “the UE shall round this parameter down to the nearest integer (of 10 sub-frames)” doesn’t apply.  

This contribution discusses the retransmission when colliding with SPS resources for short SPS period. We analyze the different solutions,and give our proposals to solve the issue.
2 Discussion
Collision Problems
In legacy protocol , SPS period is set to 10ms or 20ms. SPS non-adaptive retransmission is happened in subframe n+8 for FDD, if UL new transmission in TTI subframe n is missing, with the next SPS resources exist in subframe n+10 or n+20. There is rarely collision between SPS transmission and retransmission.
However, in 1/2/4 subframs short SPS period, HARQ RTT (8 subframe) is multiples of SPS period. Thus, non-adaptive retransmission will occupies  SPS resources, and collision between transmission and retransmission is inevitable. According to legacy HARQ process, UE will transmit new SPS data on configured SPS occasion, which means that the non-adaptive retransmission will be overrided.
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Figure1.  collision between SPS occasion and retransmission, when short SPS is configured (SPS period=2subframe) .
Potencial Solutions
This sector lists  and analyzes the potencial retransmission solutions. 
Solution 1: use the adaptive retransmission
According to legacy protocol, UE will ignore new SPS transmission when receiving a PDCCH indication of adaptive retransmission. SPS new transmission will postpone to the next SPS occasion. So, there is no need to do any change for the lagecy adaptive retransimmison. Also, with PDCCH indication, adaptive MCS and RV can be used for SPS retransmission. The shortcoming is occupying more headover as each SPS retransmission needs a PDCCH indication.  
Solution2~4  use non-adaptive retransmission.
Solution 2: retransmit SPS data on non-SPS resources by introducing an subframe offset.
This solution adds a subframe offset for non-adaptive retransmission to avoid collission with new transmission. This solution has no impact on SPS new transmission. The shortcoming is that it is not applicable for 1ms SPS period,since SPS occation is configured in each subframe, and there is no spare subframe for non-adaptive retransmission. Since RAN2 has got the agreement that 1ms SPS interval is supported in order to reduce the radio latency, solution 2 is not the best one. 
When 1ms SPS interval is configured, most of SPS resources is wasted because of  lack of new data. So it seems feasible for UE to retransmit on the SPS resources if no new data is available.  
Proposal 1: make non-adaptive retransmission on the SPS resources if no new data is available.
Solution 3: utilize the spare SPS resources for non-adaptive retransmission.
Retransmit on the SPS resources only if no new data is available;otherwise, transmit new data on the SPS resources, overriding the retransmission. This solution has no impact on SPS new transmission. According to RAN2’s agreement, UL grant skipping is used when no new data is available, so it is reasonable to utilize the spare SPS resources for retransmission. And it will have no impact on legacy protocol.
Solution 3 apply for the small packet file service with each application packet occupying one or sevral SPS occasions. For large packet files occupying many continuous SPS occasions, retransmission will be postponed until no new data is available, or max retransmission number is reached. 
Solution 4: prioritize non-adaptive retransmission over new transmission. 
In this solution, prioritize non-adaptive retransmission when colliding with SPS resources, even if  there are new data to be transmitted. The new data will be postponed to the next available SPS resources. It will have little latency impact on the new data transmission, since short SPS interval is configured, e.g.1ms. 
Proposal 2: prioritize non-adaptive retransmission over new transmission.
3 Conclusion

In this contribution, followings are proposed. 
Proposal 1: make non-adaptive retransmission on the SPS resources if no new data is available.

Proposal 2: prioritize non-adaptive retransmission over new transmission.
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