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Introduction
According to discussion at the preparation phase, the following email thread is allocated by Chairman for further discussion:


[105-e-NR-L1enh-URLLC-05] Email discussion/approval on remaining issues on SPS enhancements – Duckhyun (LG): 
1. Issue #1: SPS PDSCH release and SPS receptions with slot aggregation
1. Issue #3: CSI-PUCCH-ResourceList where SPS HARQ-ACK multiplexed
1. Issue #2: Capture the agreement on SPS release that is not supported (to be discussed after decision made on issue #1) 
1. Discussion and decision by May 24, TPs by May 27

To address the identified issues of the above email thread, suggestions and questions for the issues are provided in Section 2. In section [3], the outcome from [105-e-NR-L1enh-URLLC-05] are provided including all the agreements and all the endorsed TPs.

Issues in RAN1#105-e
Issue #1 SPS PDSCH release and SPS receptions with slot aggregation
The issue #1 is about SPS PDSCH release and SPS PDSCH receptions when slot-aggregation is applied. In this meeting, some contributions show their preference based on UE behaviors discussed in RAN1#104-e, as like following

UE behavior 1: Nokia
UE behavior 2: ZTE, LGE, Huawei/Hisilicon

For convenience, the description of UE behaviors are brought from final summary for others in RAN1#104-e.
	UE behavior 1:
Based on Samsung’s proposal, UE can receive SPS received freely in the slot where doesn’t include last occasion of SPS PDSCH. However, if UE receives SPS release in a slot other than first slot, UE drop previous receptions and clean HARQ process which is not desirable. 
[image: ]
Figure 2. UE behavior 1 based on [2] with 1 slot periodicity and 4 slot aggregation. 

UE behavior 2:
Based on CATT comment, propose UE behavior is in the light of the current UE behavior without slot-aggregation. UE can receive SPS release only before end of the reception of any of corresponding SPS occasion. But it has limited opportunity for SPS release comparing to above. 
[image: ]
Figure 2. UE behavior 2 based on CATT’s comment with 1 slot periodicity and 4 slot aggregation. 




In principle, both UE behaviors are under the last conclusion. Thus, the same PUCCH resource are used for SPS release and SPS receptions. 
UE behavior 1 can be regarded as an extension of current UE behavior. In UE behavior 1, all SPS occasion of a TB are considered to determine the end of the reception. In other words, the end of last SPS occasion is considered 
UE behavior 2 is to apply current specification strictly. UE can receive SPS release only before end of the reception of any of corresponding SPS occasion. 

Pros and cons between UE behaviors
· Behavior 1
· if PDSCH is configured with e.g. 4 or 8 repetitions, with behaviour 2 it may not be possible to ensure SPS release and SPS PDSCH mapped to the same PUCCH especially if operating with a relatively small set of k1 values or operating with sub-slot PUCCH. 
[image: ]
· This will drop previous receptions and clean the HARQ process, which is waste of UE power both from the perspective of SPS release DCI monitoring and SPS PDSCH reception.
· Behavior 2
· Same principle with single SPS PDSCH case.
· It is simpler for the UE implementation
· It would restrict gNB scheduling
· There is no use case that would benefit from sending the release DCI later than the first repetition.

From above point of view, FL makes following questions.

Q1-1: Please share your preference between UE behaviors. It would be appreciated to indicate your preference first with “Behavior 1” or “Behavior 2”.
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Q1-2: If Behavior 1 is adopted, is it necessary to make specification changes? 
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Q1-3: If Behavior 2 is adopted, is it necessary to make specification changes? 
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Q1-4: If Behavior 1 is adopted, what is your views on whether or how to solve the issue of limited K1 value? (i.e., no proper K1 value in a set or largest K1 value cannot cover the PUCCH for SPS PDSCH with slot-aggregation)
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	Comment

	
	

	
	

	
	

	
	




Issue #2 Capture the agreement on SPS release that is not supported
In RAN1#101e and RAN1#104bis, the following agreement and conclusion as drawn. 

	Agreement (RAN1#101e)
[bookmark: _Hlk63601064]It is not supported that a SPS release PDCCH in a slot is received after the end of the SPS PDSCH reception in the slot for the same SPS configuration corresponding to the SPS release PDCCH if HARQ-ACKs for the SPS release and the SPS reception would map to the same PUCCH. 
· FFS: if HARQ-ACKs for the SPS release and the SPS reception mapping to different PUCCHs

Conclusion (RAN1#104bis)
The following is not supported: 
· The case that SPS release is received in a slot where SPS PDSCH is configured to be received for the SPS configuration corresponding to the SPS release if the HARQ-ACK for the SPS release and the SPS reception mapping to different PUCCHs.




In [1, 2], there are proposals to capture previous agreements on SPS release timing that is not supported. 

Proposals from [1]:
Proposal 1 [bookmark: _Toc71663059]Adopt the text proposal to capture the agreement on SPS release that is not supported. 

	---------------------------------Start of Text Proposal to TS 38.213 v16.5.0-----------------------

9.1	HARQ-ACK codebook determination
...
If a UE is configured to receive SPS PDSCHs in a slot for SPS configurations that are indicated to be released by a DCI format, and if the UE receives the PDCCH providing the DCI format in the slot where the end of a last symbol of the PDCCH reception is not after the end of a last symbol of any of the SPS PDSCH receptions, and if HARQ-ACK information for the SPS PDSCH release and the SPS PDSCH receptions would be multiplexed in a same PUCCH, the UE does not expect to receive the SPS PDSCHs, does not generate HARQ-ACK information for the SPS PDSCH receptions, and generates a HARQ-ACK information bit for the SPS PDSCH release. 
< Unchanged parts are omitted >
If a UE is configured to receive SPS PDSCH(s) in a slot for SPS configuration(s), the UE does not expect to receive a PDCCH providing a DCI format in the slot to indicate SPS PDSCH release of the these SPS configuration(s), where the end of a last symbol of the PDCCH reception is after the end of a last symbol of any of the SPS PDSCH reception(s), if HARQ-ACK information for the SPS PDSCH release and the SPS PDSCH reception(s) would be multiplexed in a same PUCCH. 
If a UE is configured to receive SPS PDSCH(s) in a slot for SPS configuration(s), the UE does not expect to receive a PDCCH providing a DCI format in the slot to indicate SPS PDSCH release of the these SPS configuration(s), if HARQ-ACK information for the SPS PDSCH release and the SPS PDSCH reception(s) would map to different PUCCHs.

< Unchanged parts are omitted >
--------------------------------- End of Text Proposal to TS 38.213 v16.5.0-----------------------



Proposals from [2]:
In the following, we present a TP addressing the RAN1#101e agreement and the RAN1#104bis-e conclusion above based on our proposal 4.1 to support behavior 1, based on the following logic:
· The first added paragraph excludes the case of the release to be received after the last symbol for SPS PDSCHs in a slot (and for SPS repetition, this restriction only applies to the last SPS PDSCH occasion of the SPS repetition bundle) based on the RAN1#101-e agreement. 
· As the first paragraph excludes these cases already, the related restrictions (for simplicity) can be removed from the second paragraph handling the case of same PUCCH for SPS HARQ and release indication. 
· The third paragraph is added to reflect to the RAN1#104bis-e conclusion to not support different PUCCH for SPS HARQ and release indication. 

Proposal 4.2: Adopt the following TP to Sec. 9.1 of TS 38.213 to support behavior 1 as well as reflecting earlier RAN1 agreements and conclusion: 
	[bookmark: _Toc12021467][bookmark: _Toc20311579][bookmark: _Toc26719404][bookmark: _Toc29894837][bookmark: _Toc29899136][bookmark: _Toc29899554][bookmark: _Toc29917291][bookmark: _Toc36498165][bookmark: _Toc45699191][bookmark: _Toc66974069]9.1	HARQ-ACK codebook determination
*** Unchanged text is omitted ***
The UE is not expected to receive a DCI format in a slot to release SPS PDSCHs configured to be received in the same slot if the end of the last symbol of the PDCCH reception is after the end of a last symbol of any of the SPS PDSCH receptions for SPS configurations not subject to pdsch-AggregationFactor or any of the last occasions of SPS PDSCH receptions for SPS configurations subject to pdsch-AggregationFactor as described in Sec. 5.1.2.1 of [6]. 
If a UE is configured to receive SPS PDSCHs in a slot for SPS configurations that are indicated to be released by a DCI format, and if the UE receives the PDCCH providing the DCI format in the slot where the end of a last symbol of the PDCCH reception is not after the end of a last symbol of any of the SPS PDSCH receptions, and if HARQ-ACK information for the SPS PDSCH release and the SPS PDSCH receptions would be multiplexed in a same PUCCH, the UE does not expect to receive the SPS PDSCHs, does not generate HARQ-ACK information for the SPS PDSCH receptions, and generates a HARQ-ACK information bit for the SPS PDSCH release.
The UE is not expected to receive a DCI format in a slot to release SPS PDSCHs configured to be received in the same slot if HARQ-ACK information for the SPS PDSCH release and the SPS PDSCH receptions would be multiplexed in a different PUCCH. 
*** Unchanged text is omitted ***




Since the first paragraph in [2] is related to issue #1, I would like to suggest to make TP after the decision of issue #1 together with its outcome. 
Regarding proposal in [1] and third paragraph in [2], it seems fine to discuss in advance at least for saving our times. 

[bookmark: _GoBack]Q2-1: Please share your view whether below TP 2 is acceptable or not. 
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	Comment

	
	

	
	

	
	

	
	



TP 2:
	---------------------------------Start of Text Proposal to TS 38.213 v16.5.0-----------------------

9.1	HARQ-ACK codebook determination
...
If a UE is configured to receive SPS PDSCHs in a slot for SPS configurations that are indicated to be released by a DCI format, and if the UE receives the PDCCH providing the DCI format in the slot where the end of a last symbol of the PDCCH reception is not after the end of a last symbol of any of the SPS PDSCH receptions, and if HARQ-ACK information for the SPS PDSCH release and the SPS PDSCH receptions would be multiplexed in a same PUCCH, the UE does not expect to receive the SPS PDSCHs, does not generate HARQ-ACK information for the SPS PDSCH receptions, and generates a HARQ-ACK information bit for the SPS PDSCH release. 
< Unchanged parts are omitted >
If a UE is configured to receive SPS PDSCH(s) in a slot for SPS configuration(s), the UE does not expect to receive a PDCCH providing a DCI format in the slot to indicate SPS PDSCH release of the these SPS configuration(s), where the end of a last symbol of the PDCCH reception is after the end of a last symbol of any of the SPS PDSCH reception(s), if HARQ-ACK information for the SPS PDSCH release and the SPS PDSCH reception(s) would be multiplexed in a same PUCCH. 
If a UE is configured to receive SPS PDSCH(s) in a slot for SPS configuration(s), the UE does not expect to receive a PDCCH providing a DCI format in the slot to indicate SPS PDSCH release of the these SPS configuration(s), if HARQ-ACK information for the SPS PDSCH release and the SPS PDSCH reception(s) would map to different PUCCHs.
< Unchanged parts are omitted >
--------------------------------- End of Text Proposal to TS 38.213 v16.5.0-----------------------




Issue #3 CSI-PUCCH-ResourceList where SPS HARQ-ACK multiplexed
In the last meeting, this issue has been discussed but haven’t concluded yet. This is latest proposal in the last meeting. 
Latest Proposal 3-1 in RAN1#104bis-e:
For the multiplexing among overlapping channels with same a given priority index, if a UE is provided subslotLengthForPUCCH for the HARQ-ACK codebook of the given priority index, UE does not expect that the HARQ-ACK corresponding only to SPS PDSCH(s) in one sub-slot is moved to a different sub-slot after multiplexing.
· Note: It is up to the editor to decide whether/how to capture the proposal in the spec if agreed.


Here are related proposals for this issue. 

Proposal from [4]:
Proposal 1: For the multiplexing among overlapping channels with same a given priority index, if a UE is provided subslotLengthForPUCCH for the HARQ-ACK codebook of the given priority index, UE would not move the HARQ-ACK corresponding only to SPS PDSCH(s) in one sub-slot to a different sub-slot after multiplexing with the description of the current spec.

Proposal from [5]:
Proposal 2: For the multiplexing among overlapping channels with same a given priority index, if a UE is provided subslotLengthForPUCCH for the HARQ-ACK codebook of the given priority index, UE does not expect that the HARQ-ACK corresponding only to SPS PDSCH(s) in one sub-slot is moved to a different sub-slot after multiplexing.

Proposal from [6]:
Proposal 4: Conclude that,
For the multiplexing among overlapping channels with a given priority index, if a UE is provided subslotLengthForPUCCH for the HARQ-ACK codebook of the given priority index, UE does not expect that the HARQ-ACK corresponding only to SPS PDSCH(s) in one sub-slot is moved to a different sub-slot after multiplexing.


Based on the companies’ proposals, there is common understanding that that UL multiplexing procedure must keep the original sub-slot but it is unclear whether specification changes is not necessary. Thus, it would be good to try latest proposal and discuss about specification impact.

FL Proposal 3: take below as a conclusion.
Proposed Conclusion:
For the multiplexing among overlapping channels with same a given priority index, if a UE is provided subslotLengthForPUCCH for the HARQ-ACK codebook of the given priority index, UE does not expect that the HARQ-ACK corresponding only to SPS PDSCH(s) in one sub-slot is moved to a different sub-slot after multiplexing.
Q3-1: Please share your view whether FL proposal 3 is acceptable or not. 
Comment:
	Company
	Comment

	
	

	
	

	
	

	
	



Q3-2: Is it necessary to make specification changes for the above proposal? It would be appreciated to indicate your preference first with Yes or no. 

Comment:
	Company
	Comment

	
	

	
	

	
	

	
	



Final outcome from [105-e-NR-L1enh-URLLC-05]
From the discussion in [105-e-NR-L1enh-URLLC-05],
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