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1. Introduction
RAN2#94 has reached the following conclusions on skipping uplink [1]:

Agreements:

· Allow and prioritize non-adaptive retransmissions on SPS resources

Working assumption 

- Non-adaptive retransmissions are done based on RV0.  FFS if anything additional is needed.
In this contribution, we look at the remaining open issues on this topic, some of which came up during the email discussion [94#34] to capture the above agreements in 36.321. 
2. Discussion
There are several issues that need clarification regarding transmissions with uplink skipping and reduced SPS periodicities:

1. Do non-adaptive retransmissions on SPS resources have higher priority than adaptive retransmissions or scheduled new transmissions?

2. Should non-adaptive retransmissions be allowed on non-SPS times with uplink skipping?
3. Is using RV0 (working assumption) applicable to only uplink skipping and small SPS periodicities (< 10ms)? 
4. Is using RV0 (working assumption) applicable to non-adaptive retransmissions on non-SPS times? 

For Issue 1, the answer should be No as the motivation for the agreement in RAN2#94 was to remove the restriction to start a new transmission on an SPS occasion (as discussed in [2]). In LTE, eNB decisions always override autonomous UE ones and therefore higher priority of adaptive retransmissions and new transmissions should be kept as in the legacy systems.
Proposal 1: Adaptive retransmissions and new transmissions have higher priority than non-adaptive retransmissions on SPS.
For Issue 2, the question is whether the legacy behaviour should change or not. Currently, the UE initiates non-adaptive retransmissions on subframe n when it receives a NACK on PHICH on subframe n-4 and the eNB will always send ACK/NACK on subframe n-4 since it knows that the UE should have transmitted on subframe n-8. However, with uplink skipping, the eNB does not know if the UE has transmitted on subframe n-8 and therefore cannot distinguish a misdetection of uplink transmission with uplink skipping at the UE. The resolution to this issue depends on whether the eNB sends ACK/NACK on PHICH when it does not detect a transmission. If it doesn’t and the UE has transmitted on uplink which wasn’t detected, then the UE may decode PHICH as NACK with about 50% probability (there is no PHICH DTX detection at the UE) and performs non-adaptive retransmissions. This retransmission can collide with a scheduled transmission for another UE unless the eNB always reserves the resources for non-adaptive retransmissions. However, this can be wasteful with smaller SPS periodicities. Therefore, non-adaptive retransmissions on non-SPS times should be allowed only if the eNB can guarantee reservation of these resources as in legacy UL HARQ. Then the eNB needs to send a NACK on PHICH even when it does not detect transmission. The associated behaviour at the UE is then configured by the eNB. 
Proposal 2: With uplink skipping, non-adaptive retransmissions on non-SPS occasions are allowed when configured by the eNB in which case ACK/NACK are always transmitted on PHICH corresponding to the configured or scheduled grant times.
With small SPS periodicities, assuming Proposal 2, it will be more efficient if the SPS times can be used for non-adaptive retransmissions as this will not waste resources at other times. Therefore SPS periodicities of 1ms, 2ms, 4ms and 8ms should be adopted.
Proposal 3: Introduce new SPS periodicities of 1ms, 2ms, 4ms, and 8ms.
For Issue 3, the answer should be Yes for uplink skipping and No for SPS periodicities. There is no reason to change the RV pattern when the transmissions follow the legacy framework and there is no relevance of SPS periodicity here. However, the conclusion on RV0 is pending RAN1 response.
For Issue 4, the answer should be Yes since the argument for fixed RV was eNB not detecting the initial transmissions and this is orthogonal to whether the retransmissions happen on SPS or other times.

Proposal 4: If RAN1 confirms the usage of fixed RV, this is done only when uplink skipping is configured and applicable to all non-adaptive retransmissions. 
3. Conclusion
In this contribution, we discussed the remaining issues for transmission with uplink skipping and propose the following: 
Proposal 1: Adaptive retransmissions and new transmissions have higher priority than non-adaptive retransmissions on SPS.

Proposal 2: With uplink skipping, non-adaptive retransmissions on non-SPS occasions are allowed when configured by the eNB in which case ACK/NACK are always transmitted on PHICH corresponding to the configured or scheduled grant times.

Proposal 3: Introduce new SPS periodicities of 1ms, 2ms, 4ms, and 8ms.
Proposal 4: If RAN1 confirms the usage of fixed RV, this is done only when uplink skipping is configured and applicable to all non-adaptive retransmissions. 
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