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1.	Introduction
In RAN2 #95, RAN2 agreed to introduce a SPS Confirmation MAC CE.
	Agreements:
· New MAC CE for SPS deactivation feedback when skipping padding feature is configured. No scheduling request is triggered.  
· SPS resource is cleared after first transmission of the new MAC CE.   Retransmission of MAC CE can continue after clearing the configured UL grant.  
· The new MAC CE will also be used for SPS activation feedback.  The same MAC CE is used (i.e. same LCHID)



In e-mail discussion [94#34], RAN2 is discussing the TS36.321 CR. Based on this, we would like to discuss some remaining issues regarding SPS Confirmation MAC CE.

2.	Reception of SPS release command and Transmission of SPS Confirmation MAC CE

ISSUE 1: RAN2 have agreed in RAN2 #95 to send an SPS Confirmation MAC CE while not triggering any scheduling request. Our understanding is that the intention is to send the SPS Confirmation MAC CE on the earliest SPS grant which occurs on or after the UL grant for SPS release. In other words, if there is a SPS grant on a subframe where the UL grant for SPS release exists, the SPS Confirmation MAC CE should be sent on that subframe. However, if there isn’t a SPS grant on the subframe where the UL grant for SPS release exists, the SPS Confirmation MAC CE should not trigger an SR but wait for the coming SPS grant and then transmitted on the first coming SPS grant. Figure 1 shows an example that SPS grant doesn’t exist on a subframe where UL grant for SPS release exists.
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Figure 1. An example when the UE receive UL grant for SPS release
Proposal 1. To confirm that when the SPS Confirmation MAC CE is sent on SPS grant, the SPS Confirmation MAC CE is sent on the earliest SPS grant which occurs on or after the subframe where UL grant for SPS release exists.

ISSUE 2: With Proposal 1, we see a change is needed to the current running CR. The current running CR reads, in a TTI where UL grant for SPS release exists, the UE triggers SPS Confirmation MAC CE, and then, if SPS grant for this TTI exists, the MAC entity further considers NDI toggled and delivers the SPS grant to HARQ entity in order to perform transmission of the SPS Confirmation MAC CE. (Highlighted with green).
	If the MAC entity has a C-RNTI, a Semi-Persistent Scheduling C-RNTI, or a Temporary C-RNTI, the MAC entity shall for each TTI and for each Serving Cell belonging to a TAG that has a running timeAlignmentTimer and for each grant received for this TTI:
-	if an uplink grant for this TTI and this Serving Cell has been received on the PDCCH for the MAC entity’s C-RNTI or Temporary C-RNTI; or
-	if an uplink grant for this TTI has been received in a Random Access Response:
-	if the uplink grant is for MAC entity’s C-RNTI and if the previous uplink grant delivered to the HARQ entity for the same HARQ process was either an uplink grant received for the MAC entity’s Semi-Persistent Scheduling C-RNTI or a configured uplink grant:
-	consider the NDI to have been toggled for the corresponding HARQ process regardless of the value of the NDI.
-	deliver the uplink grant and the associated HARQ information to the HARQ entity for this TTI.
-	else, if this Serving Cell is the SpCell and if an uplink grant for this TTI has been received for the SpCell on the PDCCH of the SpCell for the MAC entity’s Semi-Persistent Scheduling C-RNTI:
-	if the NDI in the received HARQ information is 1:
-	consider the NDI for the corresponding HARQ process not to have been toggled;
-	deliver the uplink grant and the associated HARQ information to the HARQ entity for this TTI.
-	else if the NDI in the received HARQ information is 0:
-	if PDCCH contents indicate SPS release:
-	if the MAC entity is configured with skipUplinkTxSPS:
-	trigger an SPS confirmation MAC Control Element;
-	if an uplink grant for this TTI has been configured:
-	consider the NDI bit for the corresponding HARQ process to have been toggled;
-	deliver the configured uplink grant and the associated HARQ information to the HARQ entity for this TTI;
-	else:
-	clear the configured uplink grant (if any).



We think this should be removed because there is a case that SPS grant for this TTI doesn’t exist. 
Proposal 2. In running CR of TS36.321, the following sentences are removed in Section 5.4.1.
-	if an uplink grant for this TTI has been configured:
-	consider the NDI bit for the corresponding HARQ process to have been toggled;
-	deliver the configured uplink grant and the associated HARQ information to the HARQ entity for this TTI;

ISSUE 3: If SPS Confirmation MAC CE needs to be sent, the HARQ process should send it as a new transmission. However, in the current running CR, on SPS grant, if a non-adaptive retransmission condition is met, the HARQ process continues the non-adaptive retransmission and ignores a new transmission. That is aligned with the agreement we have made in RAN2 #95:
· Allow and prioritize non-adaptive retransmissions on SPS resources
As a result, SPS Confirmation MAC CE, which is a new transmission, may not be transmitted on SPS grant if SPS grant is being used for a non-adaptive retransmission. Considering that SPS Confirmation MAC CE always needs to be sent as a feedback, we would need to exceptionally prioritize a new transmission including the SPS Confirmation MAC CE over a non-adaptive retransmission on SPS grant. This can be simply done by flushing the HARQ buffer of the HARQ process associated with the SPS grant when PDCCH for SPS release is received.
Note that the same issue can be seen upon SPS reactivation. If non-adaptive retransmission condition is met on SPS grant, SPS Confirmation MAC CE in response to the SPS reactivation cannot be sent.
In summary, in order to ensure that the SPS Confirmation MAC CE is transmitted on SPS grant even though a non-adaptive retransmission is to be performed on the SPS grant, it is proposed that when the PDCCH for SPS activation/release is received, the HARQ entity should flush the HARQ buffer of the HARQ process associated with the SPS grant.
The Text Proposal is provided in Annex based on TS36.321 v13.2.0, i.e, not running CR.
Proposal 3. When the PDCCH for SPS activation/release is received, the HARQ entity should flush the HARQ buffer of the HARQ process associated with the SPS grant where SPS Confirmation MAC CE is to be transmitted. 

ISSUE 4: One more thing that needs to be considered is whether the SPS Confirmation MAC CE can be sent on UL grant or not. There could be two cases:
· Case 1: UL grant for PUSCH transmission (Red dot in Figure 2) exists before the earliest SPS grant (Green dot in Figure 2).
· Case 1 could happen when SPS interval is large, e.g. 3ms.
· Case 2: UL grant for SPS release and UL grant for PUSCH transmission (Red dot) exist on the same subframe.
· Case 2 could happen when the UE receives a PDCCH addressed by C-RNTI and a PDCCH addressed by SPS C-RNTI at the same TTI (Refer 36.302 Table 8.2-1).
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Figure 2 Examples of Case 1 and Case 2
In our view, while there seems to be no reason to restrict the SPS Confirmation MAC CE only to SPS grant, we see some benefits of allowing the SPS Confirmation MAC CE on UL grant:
· The SPS Confirmation MAC CE can be sent quickly in case the SPS interval is large, e.g., 3ms, 4ms.., and SPS skipping is used. 
· The eNB has a mean to avoid flushing a HARQ buffer used for a non-adaptive retransmission when SPS Confirmation MAC CE transmission needs to be transmitted. 
· Note that, with Proposal 2, it is inevitable that the HARQ buffer is flushed in order to send the SPS Confirmation MAC CE on SPS grant so that non-adaptive retransmission opportunity on SPS grant may not be enough for a MAC PDU for some case.
Therefore, the SPS Confirmation MAC CE needs to be allowed to be sent on an UL grant. 
Proposal 4. SPS Confirmation MAC CE can be sent on an UL grant. In case there are both of UL grant and SPS grant on the same subframe, the UL grant is prioritized over the SPS grant. 
Note that the current running CR already covers Proposal 3 because in the current running CR,
· Case 1: It is not prevented in the M&A entity to generate and transmit a MAC PDU including the SPS Confirmation MAC CE to the HARQ eneity if a new transmission is perforemd on UL grant in case skipUplinkTxSPS is configured. 
· Case 2: If an UL grant for this TTI and this Serving Cell has been received on the PDCCH for the C-RNTI, the MAC delivers the uplink grant to the HARQ entity for this TTI and then ignores the SPS grant.
Thus, no change is needed. This means that if we want to restrict the SPS Confirmation MAC CE on SPS grant, it requires additional specification work without any benefit.

3.	Conclusion
In this contribution, we further look into the SPS Confirmation MAC CE, and proposed:
Proposal 1. To confirm that when the SPS Confirmation MAC CE is sent on SPS grant, the SPS Confirmation MAC CE is sent on the earliest SPS grant which occurs on or after the subframe where UL grant for SPS release exists.
Proposal 2. In running CR of TS36.321, the following sentences are removed in Section 5.4.1.
-	if an uplink grant for this TTI has been configured:
-	consider the NDI bit for the corresponding HARQ process to have been toggled;
-	deliver the configured uplink grant and the associated HARQ information to the HARQ entity for this TTI;
Proposal 3. When the PDCCH for SPS activation/release is received, the HARQ entity should flush the HARQ buffer of the HARQ process associated with the SPS grant where SPS Confirmation MAC CE is to be transmitted. 
Proposal 4. SPS Confirmation MAC CE can be sent on an UL grant. In case there are both of UL grant and SPS grant on the same subframe, the UL grant is prioritized over the SPS grant. 

3.	Annex for Proposal 3 to TS36.321 v13.2.0
[bookmark: _Toc446364529]5.10.2	Uplink
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.
If SkipUplinkTxSPS is configured, the MAC entity shall:
-	flush the HARQ buffer of the HARQ process associated with the first configured uplink grant (N=0) at the time the configured uplink grant is (re-)initialised;
-	flush the HARQ buffer of the HARQ process associated with the earliest configured uplink grant which occurs 4 subframes after receiving the PDCCH indicating SPS release at the time the PDCCH indicating SPS release is received.
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