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1. Introduction
In last RAN2 meeting, feedback for SPS activation and deactivation was discussed, and following agreement was achieved. 
	· Feedback for SPS deactivation will be introduced.  FFS whether we have feedback for SPS activation.   


In this contribution, we’ll discuss the necessity of feedback for (re-)activation and the detailed solution for deactivation and (re-)activation.
2. Discussion
2.1. Necessity of feedback for (re-)activation
Based on the discussion in previous meeting, following opinions on feedback for SPS (re-)activation can be listed in Table-1.
Table-1 Opinions for SPS activation feedback
	Supportive opinions
	Objective opinions

	1.  To handle the PDCCH missing issue

2. To reduce the waste of SPS resource

3. To make transmission faster
 (since in case of PDCCH missing, only relying on SR procedure would bring more delay, and SR periodicity may be long)
	1. PDCCH missing is rare case

2. reliability of PDCCH can be further improved by increased aggregation level

3. Even with PDCCH missing, UL transmission can be done by triggering SR procedure


Since it is latency reduction WI, although skipping UL transmission mechanism is introduced for power saving, but it should not bring negative impact on the latency compared to legacy. 
Observation: Skipping UL transmission mechanism should not bring negative impact on the latency compared to legacy mechanism. 

To compare the impact on latency of UL data arrival in case of SPS activation command with feedback or not, we give the evaluation as below. Please NOTE that we should focus on the scenario of UL data arrival in UE side after the assumed SPS command feedback occasion.
· Case1: with muting configuration, in case of PDCCH missing without feedback, UE triggers SR procedure to obtain UL grant.

· Case2: with muting configuration, in case of PDCCH missing with feedback, eNB would trigger PDCCH retransmission if no feedback from UE.

· Case 3: without muting configuration, in case of PDCCH missing without feedback, eNB can detect it via no data transmission in the first SPS occasion. (legacy case)
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Figure-1 Latency for UL transmission 
According to the latency analysis in LR SI, to transmit UL data, the latency between data arrival and data transmission is about 10.5ms for case 1 (assume 5ms SR periodicity); and for case 2 and 3, the latency in average is about 6ms. Comparing the latency of three cases, case 2 is same as legacy, but case 1 is worse than legacy (i.e. case 3). 

Therefore, we prefer to introduce feedback for UL SPS activation command with three reasons:
1) Better latency performance than that without feedback;
2) Same latency performance as legacy in case of PDCCH missing;

3) Aligned with SPS deactivation. 

Proposal 1: RAN2 to agree introducing feedback for SPS (re-)activation command.

2.2. Details of feedback for SPS deactivation
For the detail solution of feedback for SPS deactivation, there are three solutions given as below. 
· Solution 1: Transmit ACK MAC CE on the next SPS occasion [1]
In UE side, upon receiving SPS deactivation command, the configured UL grant is postponed once to release, and UE will send ACK MAC CE on the next SPS occasion. 
In network side, eNB reserves the next SPS occasion after sending deactivation command and knows the command successfully reception in UE via the received ACK MAC CE. If there is no ACK MAC CE, eNB will retransmit SPS deactivation command immediately. 
· Solution 2: Transmit padding PDU on the next SPS occasion [1]
Solution2 is very similar as Solution1, the difference is that padding PDU is used for ACK information on behalf of ACK MAC CE. In Solution2, upon receiving SPS deactivation command, whatever there is available UL data in buffer or not, UE has to transmit padding PDU on the next SPS occasion. 

· Solution 3: Transmit ACK MAC CE via dynamic scheduling by triggering SR [2]
In UE side, UE will release configured UL grant immediately as legacy upon receiving the SPS deactivation command, and generate ACK MAC CE, which will trigger SR and transmit it via dynamic scheduling. 
Table-2 Comparison of three solutions
	
	Solution 1
	Solution 2
	Solution 3

	Feedback
	New MAC CE
	Padding PDU
	New MAC CE

	Behavior of configured UL grant release
	New behavior

Postpone once
	New behavior

Postpone once
	Legacy behavior

Release immediately

	Transmission scheme
	SPS

On postpone SPS occasion
	SPS

On postpone SPS occasion
	Dynamic scheduling

Trigger SR

	Latency for eNB to detect PDCCH missing
	4ms
	4ms
	10.5ms
(in case of 5ms SR period)

	Others
	N/A
	Padding PDU transmission although there is available data for transmission.
	New SR trigger: MAC CE 


From Table-2, it can be seen that solution 3 will introduce more latency than other two solutions, and also longer than legacy behaviour. According to observation, solution 3 should be excluded. Comparing solution 1 and solution 2, since solution 2 will bring more latency for UL transmission when UE receives SPS deactivation command and UE have available data for transmission. From the latency perspective, and also considering the spec impact not so much, solution 1 is preferred. 
Proposal 2: RAN2 to agree UE sends new ACK MAC CE at the first SPS occasion after receiving the SPS deactivation command as feedback.
2.3. Solution of feedback for SPS (re-)activation

To align the behaviour with SPS activation and deactivation, we propose to use same ACK MAC CE for SPS (re-)activation feedback. 
Proposal 3: RAN2 to agree UE sends new ACK MAC CE at the first SPS occasion after receiving the SPS (re-)activation command as feedback.
3. Conclusion
Based on the analysis in section 2, it is proposed that:
Proposal 1: RAN2 to agree introducing feedback for SPS (re-)activation command.

Proposal 2: RAN2 to agree UE sends new ACK MAC CE at the first SPS occasion after receiving the SPS deactivation command as feedback.
Proposal 3: RAN2 to agree UE sends new ACK MAC CE at the first SPS occasion after receiving the SPS (re-)activation command as feedback.
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