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This document is created to collect company views on R1-2310266 [1]. 

Discussion
According to [1], for DL SPS reactivation, a UE would need some time to validate the reactivation PDCCH (decoding the PDCCH and parsing the DCI content), and update the scheduling information such as time/frequency resource allocation, MCS, antenna ports, etc. “store the downlink assignment” and “re-initialise the configured downlink assignment” in MAC specification refers to updating the “old” DL SPS configuration with the reactivated DL SPS configuration. However, it is not clear at which time the UE completes the above procedure and is ready to receive the “new” DL SPS PDSCH. In particular, there is no timeline constraints defined in the MAC spec for the reactivation PDCCH, the “old” SPS PDSCH occasion and the “new” SPS PDSCH. Note that if the “new” SPS PDSCH and the “old” SPS PDSCH have different HARQ process IDs, there is no issue. We focus on the case where the “new” SPS PDSCH and the “old” SPS PDSCH share the same HARQ process ID. 
To better illustrate the problem, we provide two cases in the following:
Case 1: There is sufficient time between reactivation PDCCH and “old” SPS PDSCH occasion
In this case, we first assume that the time interval between the reactivation PDCCH and the “old” SPS PDSCH occasion is long enough, e.g., 14 symbols. By “long enough”, we mean that there is sufficient time for the UE to validate the reactivation PDCCH, and update the DL SPS configuration. In this case, there are two possible UE behaviors:
· Option 1: The UE validates the reactivation PDCCH for the same DL SPS configuration right after parsing the reactivation DCI. In such a case, the UE has enough time to “store” and “re-initialise” the “new” DL SPS configuration. In other words, the UE can skip the “old” DL SPS PDSCH and receive the “new” DL SPS PDSCH as shown in Figure 1.
· Option 2: The UE still receives and decodes the “old” DL SPS PDSCH, and then the UE will “store” and “re-initialise” the “new” DL SPS configuration. In this case, even though the UE has already decoded the reactivation PDDCH and is able to receive a “new” DL SPS PDSCH, it still receives the “old” SPS PDSCH and only starts the “new” SPS PDSCH after the transmission of HARQ-ACK information for the “old” SPS PDSCH as shown in Figure 2. 


[bookmark: _Ref146629123]Figure 1 UE skips the “old” SPS PDSCH and decodes the “new” SPS PDSCH (Option 1)


[bookmark: _Ref146725487]Figure 2 UE decodes the “new” SPS PDSCH after the transmission of HARQ-ACK information for the “old” SPS PDSCH (Option 2)
In Option 1, it seems like the “new” SPS PDSCH reception scheduled by the reactivation PDCCH violates the timeline constraint in TS38.214 [3], i.e., a new PDSCH can only be received after the transmission of HARQ-ACK information for an earlier PDSCH for the same HARQ process. Therefore, if Option 1 is not allowed, the UE shall consider the reactivation PDCCH as a false alarm and discard it. Alternatively, since the update of the DL SPS configuration has completed, the UE can actually skip the “old” SPS PDSCH. To some extent, this is similar to the case of a dynamic scheduled PDSCH overriding a SPS PDSCH, as specified in current specification. In other words, if Option 1 is allowed, gNB will not send the “old” SPS PDSCH, and the UE receives the “new” SPS PDSCH instead of “old” SPS PDSCH. Therefore, this actually does not violate the timeline constraint defined in TS38.214. 
	TS 38.214, section 5.1
When HARQ feedback for the HARQ process ID is not disabled, or for the HARQ process associated with the first SPS PDSCH when HARQ-feedbackEnablingforSPSactive is provided and enabled, the UE is not expected to receive another PDSCH for a given HARQ process until after the end of the expected transmission of HARQ-ACK for that HARQ process, where the timing is given by Clause 9.2.3 of [6, TS 38.213]. 


Observation 1: When there is sufficient time separation between the reactivation PDCCH and the “old” SPS PDSCH such that the UE is able to validate the reactivation PDCCH before receiving the “old” SPS PDSCH, there are two possible UE behaviors:
· Option 1: UE skips the “old” SPS PDSCH and decodes the “new” SPS PDSCH
· Option 2: UE decodes the “new” SPS PDSCH after the transmission of HARQ-ACK information for the “old” SPS PDSCH
Case 2: There is insufficient time separation between reactivation PDCCH and “old” SPS PDSCH
As illustrated in Figure 3, we assumed in this case that the time separation between reactivation PDCCH and “old” DL SPS PDSCH is not enough, i.e., one slot. By “not enough”, we mean the UE is not able to validate the reactivation PDCCH before receiving the “old” DL SPS PDSCH, then the UE has to receive and decode the “old” DL SPS PDSCH. In this case, the “new" SPS PDSCH should be scheduled after the of the transmission of HARQ-ACK information for the “old” SPS PDSCH, as shown in Figure 3. Otherwise, the UE will consider the reactivation PDCCH as a false alarm and discard it. Therefore, it seems the UE behavior is clear in this case even though one may need to clarify the meaning of “insufficient” time. 


[bookmark: _Ref146634520]Figure 3 UE behavior when there is insufficient time separation between reactivation PDCCH and old SPS PDSCH
Observation 2: When there is insufficient time separation between the reactivation PDCCH and the “old” SPS PDSCH such that the UE is not able to validate the reactivation PDCCH before receiving the “old” SPS PDSCH, UE shall decode the “new” SPS PDSCH after the transmission of HARQ-ACK information for the “old” SPS PDSCH as defined in TS38.214.
To summarize: for Case 1, the UE behavior is ambiguous and needs to be clarified; for Case 2, the UE behavior is clear. For Case 1 we slightly prefer Option 1 since it is more line with the intention of reactivation for DL SPS configuration. Additionally, it can also avoid the case where the UE fails to decode the “old” SPS PDSCH and HARQ buffer may be overwritten by the “new” DL SPS PDSCH. Therefore, we have the following proposal:
Proposal 1: For a given DL SPS configuration, when the gap between the ending symbol of a reactivation PDCCH and the starting symbol of a SPS PDSCH activated by an earlier PDCCH is larger than 14 symbols and the SPS PDSCH and the PDSCH have the same HARQ process ID, RAN1 to clarify which is the intended UE behaviour
· Option 1: UE skips the SPS PDSCH and decodes the PDSCH scheduled by the reactivation PDCCH
· Option 2: UE decodes the PDSCH scheduled by the reactivation PDCCH after the transmission of HARQ-ACK information for the SPS PDSCH

First round
Q1: Do you agree with the Observation 1 in [1]? If not, why?
Observation 1: When there is sufficient time separation between the reactivation PDCCH and the “old” SPS PDSCH such that the UE is able to validate the reactivation PDCCH before receiving the “old” SPS PDSCH, there are two possible UE behaviors:
· Option 1: UE skips the “old” SPS PDSCH and decodes the “new” SPS PDSCH
· Option 2: UE decodes the “new” SPS PDSCH after the transmission of HARQ-ACK information for the “old” SPS PDSCH

	Company
	Agree or not
	Comment

	QC
	
	The two options are fine, but the key aspect to clarify is “sufficient time separation. We are not sure if we really want specify/mandate new UE behaviors for this issue.

	CATT
	
	SPS reactivation is supported in LTE. We are wondering how it works in LTE and what the difference is between LTE and NR for SPS reactivation.

	Apple
	
	Ok in principle but since “sufficient time” is ambuous, we can’t agree with the observation

	Samsung
	
	In our understanding, UE does not expect to receive new SPS PDSCH before PUCCH transmission for old SPS PDSCH according to 38.214 (“the UE is not expected to receive another PDSCH for a given HARQ process until after the end of the expected transmission of HARQ-ACK for that HARQ process, where the timing is given by Clause 9.2.3 of [6, TS 38.213].”).  Therefore, we think that we don’t need to separate the case for Q1 and Q2 because the definition of “sufficient/insufficient time” is not clear. Whether UE can receive reactivation DCI before old SPS-PDSCH, it is natural for UE not to expect the reception of SPS-PDSCH having the same HARQ ID until UE transmit HARQ-ACK for old SPS-PDSCH.

	LGE
	
	Similar view with Samsung, the out-of-order HARQ for a same HPN should be avoided regardless of whether the PDSCH is SPS.

	Moderator
	
	@All 
I do understand “sufficient time” itself is a bit vague. However, the intention is to say the time interval between the end of a reactivation PDCCH and the start of an earlier activated SPS PDSCH is larger than a threshold such that the UE is able to validate the reactivation PDCCH before starting to process the earlier activated SPS PDSCH. In Proposal 1 in [1], 14 symbols is used as the threshold which I believe should be sufficient considering that it is also used for the case dynamic scheduled PDSCH overriding a DL SPS PDSCH. Let us use this as the assumption and clarify the expected UE behavior.  

@QC 
The key point is to clarify the expected UE behavior which is critical to ensure common understanding between gNB and UE. Whether there is a need to make changes to the current specification depends on the outcome of the discussion. 

@CATT 
Our understanding is that in LTE, PDCCH and PDSCH are always in the same slot and within a slot, PDCCH is always processed first. Therefore, an LTE UE will first attempt to detect the reactivation PDCCH and if detected the UE will decode the new SPS PDSCH immediately in the same slot and discard the old SPS PDSCH. Hence, there is no issue in LTE. However, in NR, the gap between a PDCCH and scheduled PUSCH (K0) can be larger than 0, a new SPS PDSCH can be much later than the reactivation PDCCH. The problematic case occurs when the new SPS PDSCH starts later than the “old SPS PDSCH” but earlier than the HARQ-ACK transmission for the old SPS PDSCH.

@Samsung, LGE 
It seems that Samsung and LG’s understanding is Option 2 in Case 1, i.e. the reactivation PDCCH cannot cancelled an old SPS PDSCH. According to some offline discussion with some companies, Option 1 is the expected UE behavior. I think it will be good that companies can have the same understanding. Otherwise, this may lead to different UE implementations, which would be problematic for gNB scheduler.

	Ericsson
	
	Apologies for late feedback.
In short, we share same view as Samsung.
Also, usually, we do release and then deactivate. 

	ZTE
	
	Assuming the timeline for validation of activation PDCCH would be defined in the spec, we think option 1 is more reasonable. However, considering there is no such timeline defined, the existing restriction as mentioned by Samsung applies to this case. 



Q2: Do you agree with the Observation 2 in [1]? If not, why?
Observation 2: When there is insufficient time separation between the reactivation PDCCH and the “old” SPS PDSCH such that the UE is not able to validate the reactivation PDCCH before receiving the “old” SPS PDSCH, UE shall decode the “new” SPS PDSCH after the transmission of HARQ-ACK information for the “old” SPS PDSCH as defined in TS38.214.

	Company
	Agree or not
	Comment

	QC
	
	For such cases, it cannot be taken for granted that the UE will proceed to send the PUCCH.  Once the PDCCH is validated and parsed, some UEs may drop the PUCCH payload. Depends on whether we treat “old SPS PDSCH” as a valid PDSCH or not. 

	CATT
	
	See our comment to Q1.

	Apple
	
	NO, “insufficient time” is not clear. In addition, we understand [1] is mainly concerned to the same harq-id due to existing text in 214. But the issue should also be discussed on what UE behavior should be when re-activation DCI is detected and there is “insufficient time” to cancel “old” SPS PDSCH.

	Samsung
	
	See the comment on Q1

	LGE
	
	See the comment on Q1.

	Moderator
	
	@All 
Same as “sufficient time”, I understand that “insufficient time” is also vague. Nevertheless, the intention is to say when the UE is not able to validate the reactivation PDCCH before receiving the “old SPS PDSCH”, then the UE has to started receiving and decoding the “old SPS PDSCH”. In this case, the question is whether the “old SPS PDSCH” is treated as a valid PDSCH or not as pointed out by QC. From the moderator’s view, it will be good to treat it as a valid PDSCH since the UE anyway has to decoded it. In this case, PUCCH for the “old SPS PDSCH” has to be transmitted and the “new SPS PDSCH” has to transmitted after the HARQ-ACK transmission for the “old SPS PDSCH”. As a matter of fact, this does not impact the existing UE implementation since it is complied with the timeline constraint for the same HARQ process number exist in the current spec. 

@QC
Indeed, it depends on whether the “old SPS PDSCH” is treated as valid or not. Either way, this needs to be clarified. It may not be good leave this to implementation since this would results in different assumptions and whether there is any scheduling restrictions for the reactivation PDCCH. Any throughout?

@Apple 
As explained above, instead of discussing “what UE behavior should be when re-activation DCI is detected and there is “insufficient time” to cancel “old” SPS PDSCH.” I think this may be can be avoided if we treat the “old SPS PDSCH” as valid. This also seems more friendly to UE implementation and at the same time this pose some scheduling implementations at the gNB. 


	Ericsson
	
	Based on the comment from Samsung, is it necessary to continue discussion on sufficient time when the spec is clear?

	ZTE
	
	Similar comment as above



Q3: Do you agree with the proposal in [1]? If not, why?
Proposal 1: For a given DL SPS configuration, when the gap between the ending symbol of a reactivation PDCCH and the starting symbol of a SPS PDSCH activated by an earlier PDCCH is larger than 14 symbols and the SPS PDSCH and the PDSCH have the same HARQ process ID, RAN1 to clarify which is the intended UE behaviour
· Option 1: UE skips the SPS PDSCH and decodes the PDSCH scheduled by the reactivation PDCCH
· Option 2: UE decodes the PDSCH scheduled by the reactivation PDCCH after the transmission of HARQ-ACK information for the SPS PDSCH

	Company
	Agree or not
	Comment

	QC
	Not agree
	We don’t think an explicit clarification is required. gNB can use deactivation to resolve some of these issues. Ideally, gNB should send reactivation after PUCCH is transmitted to avoid some of these issues. Some of the above issue occur only when there is insufficient gap between PUCCH and SPS PDSCH instance. Its not clear why a gNB will adopt such aggressive SPS periodicities. Note that in such cases, its not even possible for a gNB to request a retx.



	Apple
	Do NOT agree
	We are OK with this
For a given DL SPS configuration, when the gap between the ending symbol of a reactivation PDCCH and the starting symbol of an earlier activated SPS PDSCH activated by an earlier PDCCH is larger than 14 symbols and the SPS PDSCH and the PDSCH have the same HARQ process ID, RAN1 to clarify which is the intended UE behaviour
· Option 1: UE skips the SPS PDSCH and decodes the PDSCH scheduled by the reactivation PDCCH
· Option 2: UE decodes the PDSCH scheduled by the reactivation PDCCH after the transmission of HARQ-ACK information for the SPS PDSCH


	Samsung
	Not agree
	We don’t think that the clarification is necessary because the spec is already clear. As our comment on Q1, UE don’t expect to receive another PDSCH having the same HARQ ID before transmitting HARQ-ACK for old PDSCH. Furthermore, if Option 1 is adopted, it can cause another problem when UE miss the reactivation DCI. For that case, UE will decode old SPS-PDSCH but the network expect that UE will receive new SPS-PDSCH.

	LGE
	Not agree
	With same reason as Samsung.

	Moderator
	
	@QC 
The intention is to clarify the UE behavior for reactivation. As explained above, if we don’t have clarifications on the UE behaviors. The gNB and UE may have different understandings for reactivation of DL SPS. Deactivating an ongoing DL SPS and activate it again is just a work-around solution which basically implies scheduling reactivation does not really work… Besides, the following statement is not clear to me: “Some of the above issue occur only when there is insufficient gap between PUCCH and SPS PDSCH instance.” Case 1 and Case 2 assume different gap between PDCCH and old SPS PDSCH not between PUCCH and SPS PDSCH. Can you elaborate a bit more?

@Samsung, LG, Apple It seems that there are some different understandings among companies that for Case 1, Samsung and LG’s understanding is Option 2 while Apple’s understanding is Option 1. 

	Ericsson
	Not agree
	@Moderator: In your comment to QC, you state the deactivation usually occurs if activation doesn’t work. But the question is that how the NW knows the activation hadn’t worked? It can be due to not detecting PUCCH. So, even we consider this case, we don’t see why we need any spec impact.

	ZTE
	
	Defining a new timeline at this stage is not desirable. In this sense, a CR is not needed. But we are ok to have a conclusion to confirm the understanding. 

	Moderator
	
	@Ericsson 
Maybe there is a misunderstanding here, I am not saying that there has to be some specification impact for reactivation. If companies share that the same understanding that Option 2 is expected UE behavior in Case 1, there will be no specification.  



Q4: Any other issues?

	Company
	Agree or not
	Comment

	
	
	

	
	
	




Second round
According to above feedback as well as some offline discussions, it seems at least 4 companies (Samsung, LGE, Ericsson and ZTE) are leaning towards the direction that same UE behavior are applied both Case 1 and Case 2, i.e. Option 1 is Case 1 is not allowed and only Option 2 in Case 1 is allowed. The benefit is that we don't need to introduce new timeline into the specification. Meanwhile, it seems at least company (Apple) is fine to allow new SPS PDSCH to cancel old SPS PDSCH. However, there will be some specification impact that the reacativation timeline needs to be defined as pointed out by ZTE.
From the moderator’s perspective, the first priority is to clarify the expected UE behavior. Comparing the two options, Option 2 is indeed simpler. Therefore, I would like to propose the following conclusion in the Chairman’s note.
Proposed conclusion
· A UE does not expect to receive a SPS PDSCH scheduled by a reactivation PDCCH having the same HARQ process ID until the transmission of HARQ-ACK information for the earlier activated SPS PDSCH.
· Note: No additional specification impact is expected. 
Q1: Do you agree with the above conclusion? If not, why?

	Company
	Agree or not
	Comment
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Based on the input, the moderator would like to propose the following conclusion
Proposed conclusion
· A UE does not expect to receive a SPS PDSCH scheduled by a reactivation PDCCH having the same HARQ process ID until the transmission of HARQ-ACK information for an earlier activated SPS PDSCH.
· Note: No additional specification impact is expected. 
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