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1.	Introduction
In RAN #71, Work Item on L2 latency reduction techniques for LTE [RP-160667] was approved having 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
Feedback for SPS activation, reactivation and deactivation was discussed during Study Item phase in Rel-13, but there was no clear conclusion on this [TR36.881]. In this contribution, we revisit the need of feedback for SPS command, i.e., SPS activation (including reactivation) and release.
2.	Discussion
Allowing UE to skip uplink transmission if there is no data available for transmission, the eNB may not be able to know whether the UE successfully receives the PDCCH for SPS activation/release or not. Thus, it was proposed to send a feedback for SPS activation/release. The proposed SPS feedback is as follows:
· SPS feedback for SPS activation: To send a MAC PDU containing zero MAC SDUs on the first SPS resource which occurs after receiving SPS activation command;
· SPS feedback for SPS release: To send a MAC PDU containing zero MAC SDUs on the first SPS resource which occurs after receiving SPS release command.
We assume that SPS feedback is only needed in case there is no data to transmit on the first SPS resource, i.e., the UE sends SPS feedback only in case the UE skips the first SPS resource. 

As we can assume 1% of loss rate for PDCCH, we basically don’t think the problematic case would happen so frequently. If PDCCH is lost for some reason, the consequences are that:
· PDCCH for SPS activation loss: the eNB considers the SPS resource is allocated to the UE while the UE has no allocated SPS resource, i.e., resource would be wasted. 
· PDCCH for SPS release loss: the eNB considers the SPS resource is not allocated for that UE while the UE still uses that SPS resource, i.e., interference would be increased. 
With the feedback for SPS activation/release, the eNB can retransmit PDCCH for SPS activation/release based on the feedback. However, this could also be achieved by eNB implementation without the feedback, i.e., the eNB retransmits PDCCH for SPS activation/release even without the feedback (ACK-less SPS). 
Observation 1. The eNB can retransmit PDCCH for SPS activation/release even without feedback.

One may argue that the benefit of ACK-based SPS is early detection of PDCCH loss. Currently, the SPS resources are initialized based on SFNstart time, subframestart time, Subframe_Offset and recur every SPS interval. 
	After a Semi-Persistent Scheduling uplink grant is configured, the MAC entity shall:
-	if twoIntervalsConfig is enabled by upper layer:
-	set the Subframe_Offset according to Table 7.4-1.
-	else:
-	set Subframe_Offset to 0.
-	consider sequentially that the Nth grant occurs in the subframe for which:
-	(10 * SFN + subframe) = [(10 * SFNstart time + subframestart time) + N * semiPersistSchedIntervalUL + Subframe_Offset * (N modulo 2)] modulo 10240.
Where SFNstart time and subframestart time are the SFN and subframe, respectively, at the time the configured uplink grant were (re-)initialised.




Therefore, if the eNB wants to activate the SPS resource again on the same subframes, the eNB has to wait for the SPS interval so that the configured uplink grant is initialized by using the same subframestart time. This implies that early detection may not always lead to early retransmission of PDCCH.
Observation 2. Early detection may not always lead to early retransmission PDCCH for SPS activation/release.

In SPS feedback mechanism, it is not entirely clear what the eNB/UE behavior in case SPS feedback is not successfully transmitted to the eNB.


Figure 1 An example timeline of SPS feedback proposed in R2-154742
Let’s assume that SPS is configured on every subframe from subframe #n+5 with SPS interval = 1ms.
· Question 1. Does the UE use SPS resource even before receiving HARQ feedback for SPS feedback?
· For example, in case the UE has data to transmit, does the UE use SPS resource in #n+7 even before receiving PHICH on #n+9?
· Question 2. Does the UE keep using SPS resource even in case SPS feedback is NACKed?
· For example, in case SPS feedback is NACKed in #n+9 but the UE has data to transmit, does the UE use SPS resource in #n+10? 
· Question 3. Does the UE retransmit SPS feedback in case of NACK for SPS feedback?
· For example, in case SPS feedback is NACKed in #n+9, does the UE retransmit SPS feedback in #n+13?
We think SPS feedback may bring additional/complex UE/eNB behavior due to PUSCH/PHICH loss. For example, UE may need to ignore HARQ feedback for SPS feedback and uses SPS resource even with a possibility that the eNB may assume SPS is not activated yet.
Observation 3. SPS feedback mechanism requires additional UE/eNB behavior by considering PUSCH/PHICH loss, which would make ACK-based SPS more complex.

With above observations, we still think the gain of introducing SPS feedback is not so clear while additional complexity wouldn’t be small. Thus, it is proposed that SPS feedback is not used for SPS command.
Proposal 1. No SPS feedback mechanism is introduced for acknowledgement of UL SPS activation/release. 

3.	Conclusion
In this contribution, we discussed whether SPS feedback for SPS command is needed or not. Our observations are:
Observation 1. The eNB can retransmit PDCCH for SPS activation/release even without feedback.
Observation 2. Early detection may not always lead to early retransmission PDCCH for SPS activation/release.
Observation 3. SPS feedback mechanism requires additional UE/eNB behavior by considering PUSCH/PHICH loss, which would make ACK-based SPS more complex.
Based on the observations, we propose : 
Proposal 1. No SPS feedback mechanism is introduced for acknowledgement of UL SPS activation/release. 
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