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1.	Introduction
In RAN2 #93bis meeting, it was agreed to have a feedback for SPS release case:
=>	Feedback for SPS deactivation will be introduced.  FFS whether we have feedback for SPS activation.  
In this contribution, we discuss the possible solutions including one from R2-162902.
2.	Discussion
For the feedback of SPS release, there would be two questions: When is the SPS feedback sent? And what is sent as the SPS feedback?

2.1 When is the SPS feedback sent?
· Option 1: SPS feedback is sent on the SPS resource [R2-154742, R2-162504]
· Option 2: SPS feedback is sent on the UL grant [R2-162902]

In Option 1, from the discussions/agreements captured in the meeting note, it is a bit unclear on which SPS resource the SPS feedback is sent - 1) on the last SPS resource that exists before SPS release, or 2) on the first SPS resource that comes after SPS release. In this contribution, we look into the Option 1 with two assumptions.
Option 1 with assumption 1. SPS feedback is sent on the last SPS resource that exists before SPS release
As the SPS resource is configured based on on SFNstart time and subframestart time, semiPersistSchedIntervalUL, and Subframe_Offset, the exact timing when SPS feedback is sent depends on SPS configuration. One example is shown in Figure 1.


Figure 1. SPS feedback is sent on the last SPS resource before releasing SPS
However, it is questionable what if SPS resource doesn’t exist at all between reception of PDCCH on subframe n and SPS release on subframe n+4 (See Figure 2).


Figure 2. The last SPS resource before releasing SPS exists on the subframe prior to a subframe where PDCCH for SPS release is received. 
As the last SPS resource before releasing SPS exists on the subframe even before receiving the PDCCH for SPS release, the UE is not able to send feedback on the last SPS resource before releasing SPS. In this case, does the UE anyway send SPS feedback on some other subframe, then which subframe? Or the UE just skips sendting SPS feedback?
For Option 1 with assumption 1, depending on various SPS configurations, it seems that the UE may not be able to send SPS feedback for some cases. However, considering the intention of introducing SPS feedback for SPS release, we think it is important to have a solution which is always feasible regardless of SPS configurations. 
Observation 1: With assumption 1, the UE may not be able to send SPS feedback on the last SPS before relasing SPS depending on SPS configuration.

Option 1 with assumption 2. SPS feedback is sent on the first SPS resource that exists after SPS release


Figure 3. SPS feedback is sent on the first SPS resource after releasing SPS
As in Option 1 with assumption 1, when to send SPS feedback depends on SPS configuration. Even in case there is SPS resource earlier than the first SPS resource after releasing SPS (See Figure 3), the UE doesn’t use the SPS resource for SPS feedback. In addition, depending on SPS configuration, it would take almost SPS interval time (which can be from 2ms to 640ms for now), to send SPS feedback after releasing SPS.  
Observation 2: With assumption 2, it would take almost SPS interval time to send SPS feedback after releasing SPS depending on SPS configuration.

Option 2. SPS feedback is sent on UL grant
According to TS36.321, for SPS release, the UE always receives an UL grant on PDCCH addressed by SPS C-RNTI. When the UE releases the SPS resources, the UE delivers nothing to HARQ entity, but only clears the configured uplink grant, i.e., SPS resources. Therefore, the UE doesn’t perform any uplink transmission on the UL grant received on PDCCH addressed by SPS C-RNTI. In our view, it seems only the UE behavior that prevents UE from sending SPS feedback on the UL grant. If the UE delivers UL grant to HARQ entity, the UE can send SPS feedback by using the received UL grant (See Figure 3).



Figure 3. SPS feedback is sent on the UL grant which is received on PDCCH addressed by SPS C-RNTI
In Option 2, similar to Option 1 with assumption 2, the UE doesn’t use the SPS resource for SPS feedback even in case there is SPS resource earlier than the UL grant. However, considering the time duration between PDCCH and UL grant, i.e., 4ms, the delay might not be an issue in this option 2.
Observation 3: The UE can send SPS feedback on UL grant if the UE delivers UL grant to HARQ entity. 

Based on the Observations, in order to have a solution which can work fine regardless of SPS configuration, it is prefered to send SPS feedback on UL grant. 
Proposal 1: SPS feedback for SPS release is sent on the UL grant received on PDCCH addressed by SPS C-RNTI for SPS release.

2.2 What is sent as SPS feedback?
In [R2-162504], it was proposed to send a SPS feedback MAC CE instead of padding as SPS feedback. The intention is to differentiate SPS feedback from UL data due to SPS release command lost by assuming that SPS feedback is sent on the SPS resource. 
With Proposal 1, however, if SPS release command is lost, UL data will be sent on SPS resource in case there is UL data in the buffer while nothing will be sent in case there is no UL data in the buffer. If SPS release command is successful, a MAC PDU containing zero MAC SDUs or UL data will be sent on UL grant. 
Therefore, the eNB can differentiate SPS feedback from UL data transmission due to SPS release command lost, and hence, it wouldn’t be necessary to introduce a SPS feedback MAC CE. 
Proposal 2: SPS feedback is a MAC PDU containing zero MAC SDUs or UL data.

3.	Conclusion
In this contribution, we discussed when SPS feedback for SPS release is sent and what is sent as SPS feedback. 
Observation 1: With assumption 1, the UE may not be able to send SPS feedback on the last SPS before relasing SPS depending on SPS configuration.
Observation 2: With assumption 2, it would take almost SPS interval time to send SPS feedback after releasing SPS depending on SPS configuration.
Observation 3: The UE can send SPS feedback on UL grant if the UE delivers UL grant to HARQ entity.
Proposal 1: SPS feedback for SPS release is sent on the UL grant received on PDCCH addressed by SPS C-RNTI for SPS release.
Proposal 2: SPS feedback is a MAC PDU containing zero MAC SDUs or UL data.
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