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1. Introduction
With short interval SPS, the collision problem of retransmission and new transmission on SPS occasion is not negligible anymore. Especially in case of 1ms interval, the collision probability is 100%.

About this issue, agreement was achieved in last RAN2 meeting:

	· 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. 


In this contribution, we will further analyse the adaptive retransmission and non-adaptive retransmission.
2. Discussion
2.1. Adaptive retransmission
In SPS, adaptive retransmission is performed based on UL grant with SPS C-RNTI (set NDI to 1). And in case of collision with new transmission, adaptive retransmission has high priority.
With skipping UL transmission, DTX is introduced on SPS occasion, so if eNB cannot detect DTX correctly, eNB will misunderstand the DTX to UL data reception failure, and scheduling adaptive retransmission to UE, as in Figure-1. But in this case , due to no data in corresponding HARQ buffer, what is UE behavior? It is lack in current spec. 
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Figure-1. Adaptive retransmission based on DTX misunderstanding
There are two options in this case:
· Option 1: UE ignore the adaptive retransmission grant;

· Option 2: UE performs UL transmission according to the retransmission grant. Due to no data for retransmission, UE can send padding or new data. 
For Option 1, due to eNB not receiving anything on the scheduled resource, eNB will continue to schedule again, and it is not good for the system resource utilization efficiency. 
For Option 2, although UE performs new data transmission according to the retransmission grant, but it is also in high probability for eNB to decoding the data successfully. 
From the resource utilization efficiency perspective, we should consider Option 2 in this case, i.e. UE has no data on HARQ buffer when receiving adaptive retransmission SPS grant.  

Proposal 1: RAN2 to adopt Option 2 in case of no data in HARQ buffer when receiving adaptive retransmission SPS grant. 

2.2. Non-adaptive retransmission
In legacy SPS mechanism, SPS occasion is not used for non-adaptive retransmission. In case of collision between retransmission and new transmission, adaptive retransmission is used to prioritize retransmission by eNB implementation.
With one short SPS interval introduced, the collision probability increased dramatically. According to the agreement achieved in last meeting, i.e. retransmission should not always relied on adapt retransmission, non adaptive retransmission should be allowed on SPS occasion in some cases. 
Observation 1: Non-adaptive retransmission should be allowed on SPS occasion in some cases. 

With skipping UL transmission introduced, there will be some SPS occasions with no data transmission. In these occasions, to improve resource utilization efficiency, it should be allowed for non adaptive retransmission. 
Observation 2: In case of no new data transmission on SPS occasion, allowing non adaptive retransmission on the SPS occasion will improve resource utilization efficiency.
Proposal 2: If there is no new data transmission on SPS occasion, non-adaptive retransmission can be performed on it.  
If SPS occasion can be used for new transmission and retransmission, due to new transmission and retransmission have different profiles, e.g. RV, HARQ process, retransmission number, and eNB cannot distinguish them in advance, to make eNB implementation easy, it would be good to introduce a fix rule, always prioritize non-adaptive retransmission over new transmission. With this rule, eNB will distinguish the two cases in advance. 
Proposal 3: In case of non-adaptive retransmission and new transmission collided on SPS occasion, prioritize non-adaptive retransmission over new transmission.
3. Conclusion
Based on the analyses, it is proposed that:
Proposal 1: RAN2 to adopt Option 2 in case of no data in HARQ buffer when receiving adaptive retransmission SPS grant. 

Observation 1: Non-adaptive retransmission should be allowed on SPS occasion in some cases. 

Observation 2: In case of no new data transmission on SPS occasion, allowing non adaptive retransmission on the SPS occasion will improve resource utilization efficiency.
Proposal 2: If there is no new data transmission on SPS occasion, non-adaptive retransmission can be performed on it.  
Proposal 3: In case of non-adaptive retransmission and new transmission collided on SPS occasion, prioritize non-adaptive retransmission over new transmission.
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