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Introduction
This document summarizes the outcome of the following email thread, and provides the TPs corresponding to the agreements. 

[100e-NR-L1enh_URLLC-SPS_enh-02] Email discussion/approval on HARQ-ACK feedback for DL SPS (reference issues 2.2/2.4/3.3 in the summary) by 2/27; if there is a spec impact, endorsing the corresponding TP by 3/3 – Hyunho (LGE) 

Discussions

Regarding HARQ-ACK feedback corresponding to SPS PDSCHs which are overlapped, it seems the description of the current specification is not clear. More specifically, if the SPS PDSCH is overlapped with other SPS PDSCH(s) and not decoded, then the corresponding HARQ-ACK information should not be included in the HARQ-ACK codebook. However, according to the pseudo code in the specification, in case a UE receives SPS PDSCH, the UE will generate the corresponding HARQ-ACK information, which seems not correctly capturing the RAN1 agreement. Accordingly, the following proposal is suggested, and companies are encouraged to check the below proposals (or propose any other potential solution):

Proposal 2-1: HARQ-ACK feedback for a SPS PDSCH should not be included in the HARQ-ACK codebook if the SPS PDSCH is not decoded among overlapping SPS PDSCHs.

Comment:
	Company
	Support or not support
	Comment if any

	DOCOMO
	Support
	 

	CATT    
	Support
	We are fine with the proposal. However, we need to further discuss how to capture it into spec. For example, if the proposal is to change ‘receive’ to ‘decode’ in the pseudo code, it is not fine from our perspective. As discussed in our contribution, there are other cases that a SPS PDSCH is not decoded due to e.g. UL-DL conflict, overridden by DG PDSCH. For those cases, considering the possibility of DCI missing at UE side, A/N should be generated.

	Samsung
	Not support the proposal but support the intention
	This proposal is OK in principle, however, the wording should be refined.
There is no such wording as "SPS PDSCH is not decoded" in 38.213. Also ‘PDSCH decoding” is incorrect terminology – it is not the PDSCH that is decoded, it is the TB(s) in the PDSCH. Also, if PDSCH is received, the TB is decoded – there is no mechanism to tell the UE to not decode – only to not receive. Compared with the two TP's from FL's summary, the one from CATT is preferred.
We suggest to modify the proposal as “HARQ-ACK feedback for a SPS PDSCH should not be included in the HARQ-ACK codebook if the SPS PDSCH would not be received among overlapping SPS PDSCHs.”

	Panasonic
	Support
	 

	 Xiaomi
	 Support (partially)
	From our view, the discussion should be separated for Type 1(semi-static) and Type 2 (dynamic) HARQ-ACK codebook.
For Type 1, we don’t see any problem in the current HARQ-ACK generation procedure, since Type 1 codebook already tackled the overlapping issue
For Type 2, we can support this proposal. And some wording changes may be needed as shared by Samsung and CATT.

	 OPPO
	Partial support
	 We are fine with the proposal. However, if it is captured in TS 38.214 that only SPS PDSCH with the lowest SPS configuration index among multiple overlapped SPS PDSCHs is decoded, then it is not necessary to corresponding modification in TS38.213.

	vivo
	support
	We are discussing the Proposal 1-2 under email thread #01, if it is agreed. The proposal 2-1 can be modified as:
Proposal 2-1: HARQ-ACK feedback for a SPS PDSCH should not be included in the HARQ-ACK codebook if the SPS PDSCH is not decoded among overlapping SPS PDSCHs, or due to the limit of UE capability for receiving unicast PDSCHs.

	ZTE
	support
	We are fine with the proposal. Regarding CATT’s comments, yes, for the SPS PDSCH is not decoded due to UL-DL conflict or overridden by DG PDSCH, NACK should be feedbacked. And HARQ-ACK feedback for the not decoded higher index of multiple SPS PDSCHs should not be included in the HARQ-ACK codebook. For the TP, it could be based on CATT’s version and add the working assumption in last meeting below the pseudo code, just like:
Set  – HARQ-ACK information bit index
Set  – serving cell index: lower indexes correspond to lower RRC indexes of corresponding cell
while  
Set  – SPS PDSCH configuration index: lower indexes correspond to lower RRC indexes of corresponding SPS configurations
while 
Set  – slot index
while 
if UEisconfiguredtoreceives SPS PDSCH in slot  for SPS PDSCH configuration  on serving cell , and the HARQ-ACK fortheSPS PDSCHwould be transmittedon the PUCCH
 = HARQ-ACK information bit for this SPS PDSCH reception
;
end if
;
end while
;
end while
;
end while  
The UE shall report HARQ-ACK feedback only for the SPS PDSCH with the lowest SPS configuration index among collided SPS PDSCHs.

	Nokia, NSB
	Support the intention
	On the comment by Aris above, I guess at this point of time let’s discuss about the intention here (and we agree with the intention). The final correct wording for the specs (decoded/receive) can be fine-tuned still later on. 

	HW/HISi
	Support the proposal
	 

	LGE
	Support 
	We support the intention and the proposal 2-1 can be updated as Samsung’s suggestion. The exact wording can be refined later as pointed out by Nokia once the intention is agreed.

	QC
	Support (with a note given here)
	We support in general, but the wording needs to be refined. I suggest to modify a bit the wording proposed by Aris to make sure no dynamic signaling (like cancellation by dynamic SFI, or overwriting by DG PDSCH, etc) is involved for not receiving a SPS PDSCH. “HARQ-ACK feedback for a SPS PDSCH should not be included in the HARQ-ACK codebook if the SPS PDSCH would not be received among overlapping SPS PDSCHs, with no PDCCH associations.”

	Intel
	Support (in principle)
	Wording needs to be updated to avoid use of “decoded PDSCHs” – suggestions from CATT and Samsung look more appropriate.

	Ericsson
	Support for limited case
	In general, for Type 1 HARQ-ACK codebook construction, feedback (=NACK) is provided even if the PDSCH is not decoded. Hence one way to modify proposal is: to follow the proposal if Type 2 HARQ-ACK codebook, and not to follow if Type 1 HARQ-ACK codebook.
 
Another way to improve the proposal is to add the condition “when the UE responds to SPS PDSCH only (i.e., no dynamically scheduled PDSCH)”. In this case, the same pseudo code is applied for both Type 1 and Type 2 HARQ-ACK codebook.

	MediaTek
	Support the intention
	The wording needs to clearly indicate the scenario of “overlapping SPS”.  

	
	
	

	
	
	



In case of SPS PDSCH collision, it was agreed that HARQ-ACK only for the SPS PDSCH with the lowest SPS configuration index will be included in the HARQ-ACK codebook and other HARQ-ACK information corresponding to “non-received” SPS PDSCHs will not be included. Most of companies think some clarification is needed in the specification (especially in the pseudo code of HARQ-ACK codebook construction). For more clarity, it was proposed to update the proposal to use “receive PDSCH” instead of “decode PDSCH” and to use “would not be received” for the collision handling. In addition, to address comments from QC and Ericsson, “without associated PDCCH” is added into the end of the proposal. 
@Xiaomi, I think this is not entirely covered by the current type-1 HARQ-ACK generation procedure as SPS PDSCH collision can happen even though the corresponding HARQ-ACK bit locations are different. Please check once again and reconsider the position. 
@OPPO, rather than the case you refer to, we need to also take into account other cases raised by CATT (e.g., UL/DL conflict, SPS PDSCH overridden by DG PDSCH). Thus, I guess we may need some discussion how to capture those aspects into 38.213.  
@vivo, I guess the case you refer to can be covered once proposal 1-2 is agreed. How to capture can be further discussed when we stabilize the corresponding TP for proposal 1-2. 
Based on the observation, I hope the following proposal is acceptable to everyone, and let’s further discuss how exactly the TP will look like later on. 
 
[FL suggestion]
Proposal 2-1:
HARQ-ACK feedback for a SPS PDSCH should not be included in the HARQ-ACK codebook if the SPS PDSCH would not be received among overlapping SPS PDSCHs without associated PDCCH.
 
	Company
	Comment 

	Nokia, NSB
	Agree with FL suggestion. 

	 QC
	 Agree with FL

	Intel
	Agree

	Samsung
	Agree

	MediaTek
	Agree with the FL suggestion


 
------------------------------------------------------------------------------------------------------------------------------------------------

Currently, the PUCCH resource for HARQ-ACK feedback corresponding to SPS PDSCH reception(s) without dynamic scheduled PDSCH is determined based on the number of active SPS PDSCH configurations. In other words, the PUCCH resource is determined as n1PUCCH-AN if the UE is provided a single active SPS PDSCH configuration [Section 9.2.3 of 38.213] while as SPS-PUCCH-AN-List if the UE is provided more than one active SPS PDSCH configurations [Section 9.2.1 of 38.213]. This can induce ambiguity on PUCCH resource determination, when the number of active SPS configurations is changed from 1 to multiple (or multiple to 1) by activation/release. To avoid such ambiguous resource utilization, the following proposal is suggested, and companies are encouraged to check the below proposal (or propose any other potential solution):

Proposal 2-2: For HARQ-ACK of SPS PDSCH (without dynamic scheduled PDSCH), the PUCCH resource is determined based on SPS-PUCCH-AN-List once it is configured, regardless of the number of active SPS configurations.

Comment:
	Company
	Support or not support
	Comment if any

	DOCOMO
	Support
	We are fine with the solution to remove the ambiguity between the gNB and UE on the PUCCH resource used for SPS. 

	 Apple           
	 Support 
	 We support the proposal which removes ambiguity in UE behavior.

	 CATT
	Not support 
	 We are not clear about the issue. From our understanding, the AN for the first PDSCH activated by activation DCI is treated as DG PDSCH. So gNB can tell whether the activation DCI has been received or not based on the PUCCH resource for HARQ-ACK feedback. Therefore, we do not see the misalignment here.

	Samsung
	Support
	 

	Panasonic
	Support
	 

	Xiaomi
	Support
	 

	OPPO
	Support
	 

	vivo
	Not support 
	We don’t think it is a server issue. The ambiguity on number of activated SPS PDSCHs only exists during the PDCCH reception for SPS activation or release and corresponding HARQ-ACK feedback, in other time period, gNB can be aware of this as CATT mentioned. In addition, the ambiguity only exists between one and multiple one activated SPS PDSCHs. gNB may have different hypothesis to solve the mis-detection of PDCCH. In addition, the ambiguity on PUCCH resource determination can be another way for gNB to find the PDCCH mis-detection.

	ZTE
	Not support
	If the PUCCH resource is determined based on SPS-PUCCH-AN-List once it is configured, but if only one active SPS PDSCH, there is a huge waste of PUCCH resource. We just follow the same rule of Rel-15 with more than one SPS configurations to generate HARQ-ACK only for the activated SPS configurations. 
For the ambiguity issue, we have explained in R1-2000943, that the ambiguity could be avoided by implementation. In our views, activation/release is not a frequently happened event. Just like the BWP switching would cause the ambiguity on HARQ-ACK codebook in Rel-15, such kind of infrequent ambiguity can be handled by implementation. For instance, when there is PUCCH resource switching, gNB can make sure the HARQ-ACK feedback for one or more SPS PDSCH receptions without a corresponding PDCCH is multiplexed with HARQ-ACK feedback for dynamic scheduled PDSCH and/or for SPS PDSCH release. In such case, the PUCCH resource would be determined by the associated DCI, which is the same as Rel-15.

	Nokia, NSB
	Support 
	As discussed in our contribution, this will remove the ambiguity of the solution in the current specifications. 

	HW/HiSi
	Support
	We are fine with the proposal. The PUCCH resource should be based on the configured SPS configurations, not the active ones.

	LGE
	Support
	If a solution can remove ambiguity, it would be better to strive the solution rather than to rely on gNB implementation. 

	QC
	Support
	 

	Intel
	Neutral
	Does not seem to be an ambiguity issue here since the activation and release DCIs are acknowledged separately (as DG PDSCHs). So, either approach (based on active configurations or based on whether SPS-PUCCH-AN-List is configured or not) could work. 
Fine to go with majority.

	Ericsson
	Already supported in spec
	In our understanding, this is already captured in running CR of 38.331 IIoT, due to the overriding. 
 
sps-PUCCH-AN-ListPerCodebook
Indicates a list of PUCCH resources per configured HARQ-ACK codebook. The PUCCH resources are common for all SPS configurations with the indicated HARQ-ACK codebook. If configured, this overrides n1PUCCH-AN in SPS-config.
 

	MediaTek
	Support
	 

	
	
	

	
	
	



According to Ericsson’s observation, RAN2 already captures that if new introduced sps-PUCCH-AN-ListPerCodebook is configured, n1PUCCH-AN in SPS-config is overridden. Given this, some amendment for RAN1 specification (e.g., section 9.2.1 and 9.2.3 in 38.213) would be necessary if we are to align the specification between RAN1 and RAN2. Considering this situation, companies (especially those who think no need of spec update) are encouraged to live with the following proposal:
 
[FL suggestion]
Proposal 2-2:
For HARQ-ACK of SPS PDSCH (without dynamic scheduled PDSCH), the PUCCH resource is determined based on SPS-PUCCH-AN-List once it is configured, regardless of the number of active SPS configurations. 
 
	Company
	Comment 

	Nokia, NSB
	Agree with FL suggestion. 

	 QC
	 Agree with FL

	Intel
	Agree

	Samsung
	Agree

	MediaTek
	Agree with the FL suggestion


 
------------------------------------------------------------------------------------------------------------------------------------------------

For a UE capable of only a single PDSCH decoding per slot, with Type-1 HARQ-ACK codebook, Rel-15 spec does not allow SPS release and unicast PDSCH to be transmitted in the same slot. The reason for adding the restriction is to avoid HARQ-ACK feedback issue, so that there is only a single HARQ-ACK bit for each slot. The restriction does not really cause much problem in Rel-15 as it should not be difficult for the gNB to find a slot to transmit SPS release (when it is not transmitting unicast PDSCH). However in Rel-16, in case of 1-slot periodicity for SPS, for such UE (capable of only a single PDSCH decoding per slot), the gNB would never have a chance to transmit a SPS release, which could be problematic. Regarding this issue, the following options are suggested for further discussion, and companies are encouraged to provide your feedback on the below options (or propose any other option):
Proposal 2-3: For a UE not indicating a capability to receive more than one unicast PDSCH per slot, 
· Option 1: The UE does not expect to receive SPS PDSCH release and unicast PDSCH in a same slot associated with the same slot timing value k1.
· Option 2: The UE does not expect to be configured with 1 slot SPS periodicity and type-1 HARQ-ACK codebook simultaneously.

Comment:
	Company
	Preferred option
(Option 1, 2 or new option)
	Comment if any

	DOCOMO
	Option 1
	Compared with option 2, option 1 is more flexible.  Therefore, option 1 is preferred.

	CATT
	Option 1 
	We are generally fine with option 1. In addition, we need to clarify it only applies to the case the HARQ-ACK feedbacks are associated with the same HARQ-ACK codebook. Our understanding is that condition when the option applies needs further discussion. Is it correct?

	Samsung
	Option 3: Up to gNB’s implementation (No spec enhancements)
	This issue can be avoided by gNB’s implementation. As pointed out in our previous reply to the FL’s summary, there is no such issue in Type-2 HARQ-ACK codebook. For Type-1 HARQ-ACK codebook, the issue can be avoided by gNB’s scheduling.
Although in RAN1’s spec, there is no description of UE’s behavior when to stop decoding the SPS  PDSCH after receiving a SPS release DCI, it has been clarified in TS 38.321 5.3.1, “if PDCCH contents indicate SPS deactivation, clear the configured downlink assignment for this Serving Cell (if any);” If UE receives a SPS release DCI, UE will stop decoding the SPS PDSCH and it would be not necessary to send the HARQ-ACK for the SPS PDSCH after receiving the SPS release DCI. With Rel-15’s restriction, gNB can send a SPS release DCI in a slot instead of a SPS PDSCH if the TDRA of the SPS PDSCH is no earlier than SPS release DCI within the slot. Although this issue may happen when the SPS PDSCH comes before all the CORESETs within a slot, this is not a typical configuration and it can be avoided by gNB’s implementation. Besides, UE would decode the non-scheduled SPS PDSCH before  the SPS release DCI is correctly received, however, it would not impact the HARQ-ACK codebook when UE gets aware of the SPS PDSCH being released before sending the HARQ-ACK codebook. There will be no HARQ-ACK information for the non-schedule SPS PDSCH in the HARQ-ACK codebook.
Regarding Option 1, there might be a case where there would be 2 bits for a DL slot in the Type-1 HARQ-ACK codebook. For example, DL SCS is 15kHz and UL SCS is 30kHz. gNB schedules a SPS PDSCH in slot 0, OFDM symbol 0, 1 with K1 =3, then gNB schedules a SPS release DCI in the same slot in OFDM symbol 7,8 with K1 =2. The HARQ-ACK of SPS PDSCH and SPS release will be multiplexed in a same UL slot and there will be 2 bits for the DL slot in such case.

	Panasonic
	Option 1
	 

	 OPPO
	Option 4
	When SPS PDSCH release and unicast PDSCH in a same slot are associated with the same slot timing value k1, HARQ-ACK for unicast PDSCH only is transmitted. If gNB does not want to miss HARQ-ACK for SPS PDSCH release, gNB could apply more reasonable configuration, e.g. option1 or option 2.

	vivo
	Option 2
	With option 1, it can’t solve the issue completely. For example, a UE is configured with 2 SPS PDSCHs, SPS configuration 1 with 5ms periodicity and SPS configuration 2 with 1 ms periodicity. When type 1 HARQ-ACK codebook is configured, gNB can not release SPS configuration 1. In this case, SPS release for SPS configuration 1 and unicast PDSCH would always occur in the same slot. In this case, gNB only releases SPS configuration with 1ms periodicity first, then releases other SPS configurations, which leads to the restriction of gNB scheduling. For example, if a traffic with longer periodicity has been expired and a traffic with 1ms periodicity is still valid, gNB can not release the resource for traffic with longer periodicity. From this perspective, option 2 is preferred. 


	ZTE
	Option2
	

	Nokia, NSB
	Option 1
	Option 1 allows a UE with the capability of receiving a single unicast PDSCH per slot still to be configured with SPS PDSCH that occurs in every slot, with minimum impact on specification and UE implementation. The relaxation of the condition does not change how the Type-1 HARQ-ACK codebook is constructed, so it should not have much impact on UE implementation.
 
With respect to Option 2, the issue can still occur when there is SPS PDSCH on every slot due to multiple SPS configurations with periodicities larger than 1 slot, thus we propose the following rephrasing::
“Option 2: The UE does not expect to be configured to receive SPS PDSCH on every slot and type-1 HARQ-ACK codebook simultaneously” 
 
Question for clarification on the comment’s by Samsung above (gNB implementation): Do I understand correctly, that Samsung is fine with supporting the configuration (i.e. specs change needed, SPS released can be expected in the same slot) but to not specify the way the gNB will not handle the issue to prevent overlapping HARQ-ACK? Moreover, if the SPS configuration in the same slot is released this could work – but in case gNB would like to release one SPS configuration (e.g. SPS-ID #1) in the slot where the PDSCH of another SPS configuration (e.g. SPS-ID#2) would be received – some of the arguments would not really apply here. 
 

	HW/HiSi
	Option 1
	We have concerns with the restrictions coming from Option 2.

	LGE
	Option 1
	If we take option 2, as mentioned by Nokia, there can be a still case to be resolved, for example, where 2 SPS configurations with 2 slot periodicity are configured for a serving cell to be transmitted in a interlaced manner. In this case, still gNB cannot transmit SPS release DCI due to the fact that SPS PDSCH occupies every slot. Then, we may need stronger restriction to resolve the problem. In that sense, we prefer option 1.

	QC
	Option 1
	It can resolve the issue with minimum impact on current spec.  

	Intel
	Option 3 (gNB implementation)
	Agree with Samsung that it can be addressed by gNB implementation by sending the SPS release DCI and not transmit any PDSCH for the corresponding SPS configuration.

	Ericsson
	Option 1
	Option 1 seems to be a simple way to resolve the problem. 
Option 2 imposes severe, unnecessary restriction to SPS configuration.

	MediaTek
	Option 1
	It addresses the issue efficiently.



Option 1: The UE does not expect to receive SPS PDSCH release and unicast PDSCH in a same slot associated with the same slot timing value k1.
Option 2: The UE does not expect to be configured with 1 slot SPS periodicity and type-1 HARQ-ACK codebook simultaneously.
Option 3: Up to gNB implementation (no spec change)
 
Even though option 1 is majority, option 3 may be a better option if no spec change is needed. Thus, I would like to check if option 3 (sending the SPS release DCI and not transmitting any PDSCH for the corresponding SPS configuration) is feasible, and if there is any other potential issue when option 3 is agreed. If there is anything showed up with respect to option 3, then my suggestion is to go with option 1. 
 
[FL suggestion]
Proposal 2-3: 
It is RAN1 understanding that no specification impact is needed regarding the issue 3.3 in R1-2001184 (SPS PDSCH release for UEs not indicating a capability to receive more than one unicast PDSCH per slot).
 
@All, Please provide your view (with reason) if the above proposal 2-3 (based on option 3) is not acceptable.
	Company
	Comment 

	Nokia, NSB
	We do not agree with FL summary – as also for Option 3 a  specs change is needed! Moreover, further reply on Option 3 to Sa / Debdeep below 
 
Minimal specs change also needed for Option 3: 
The UE does not expect to receive SPS PDSCH release and unicast PDSCH in a same slot;
My understanding here is, that in a slot with SPS PDSCH the UE would not even check for an SPS release command. So this would need to be changed. 
On Option3 limitation ( Sa & Debdeep): there are (at least) two example cases: 
· UE is having one SPS configuration with 1 slot periodicity (this seems the case that Sa is discussing): the release and the intended SPS configuration is occurring in the same slot. In this case I agree, we might not need to do anything specific (if the release is transmitted before the SPS PDSCH in the slot). But how about the other way around? 
· UE is having two SPS configurations with 2 slot periodicity (interlaced, SPS1 in slots #0, 2, 4 – SPS2 in slots #1, 3, 5): In this case, the release and the corresponding SPS may not be in the same slot.  How to handle this case by gNB implementation?

	 QC
	 We still think we should go with Option 1 that needs minimum spec change. Regarding option 3, effectively it means SPS release has to be sent before SPS PDSCH occasion in a slot, otherwise UE will not expect SPS release. Even this needs a spec change, and is not workable as much as Option 1 is.

	Intel
	Yes, we agree that the UE would need to still look for release DCI in a slot with SPS PDSCH. This part would be same for both Options 1 and 2.
Also, it is true that for these scenarios with 1-slot periodicity, the release DCI would need to be transmitted before the SPS PDSCH. However, is this a big issue? In some cases, the release DCI may need to be transmitted in the next slot. 
For the second example from Klaus, this would again imply that the release DCI may have to wait until the slot with an SPS PDSCH occasion that belongs to the set of configurations that are to be released. Again, we don’t see a big impact from such a delay. Effectively, in some cases, if left up to gNB implementation, one additional SPS PDSCH may need to be transmitted compared to the best case (earliest that a release can be sent) via Option 1.

	Samsung
	Agree with FL summary and Debdeep’s comments.
The other example given by Klaus can be solved by gNB’s implementation as well. If gNB would like to release SPS 1, a release DCI can be sent in slots #0,2,4 and for SPS 2 a release DCI can be sent in slots #1,3,5. 
In addition, as pointed out in the first round reply, there is an error case for Option 1. I would like to repeat this issue again here, it seems it may not be noticed by other companies.
Regarding Option 1, there might be a case where there would be 2 bits for a DL slot in the Type-1 HARQ-ACK codebook. For example, DL SCS is 15kHz and UL SCS is 30kHz. gNB schedules a SPS PDSCH in slot 0, OFDM symbol 0, 1 with K1 =3, then gNB schedules a SPS release DCI in the same slot in OFDM symbol 7,8 with K1 =2. The HARQ-ACK of SPS PDSCH and SPS release will be multiplexed in a same UL slot and there will be 2 bits for the DL slot in such case.
We cannot agree with Option 1 since these kind of error cases would happen if Option 1 is adopted.  
I suggest we go with FL’s proposal.

	MediaTek
	We disagree with the FL suggestion. We don’t think Option-3 has no spec impact, however we address the issue, it needs to be captured in the specs. Thus, we still support Option 1.

	Nokia (2)
	We still support Option 1
On Samsung’s comments above: We agree that the formulation may not be 100% technically correct and if we take the current formulation literally, the issue that Sa pointed out can happen. The intention of Option1 has been to (by gNB scheduling) to guarantee that the HARQ-Ack is not falling into the same ‘PUCCH (slot)’ and we used for this the slightly sloppy wording ‘with the same slot timing value k1’. @ Sa – do you agree that Option 1 is working if we change this to something like:  
Option 1: The UE does not expect to receive SPS PDSCH release and unicast PDSCH in a same slot associated with the same PUCCH slot timing value k1.


 
FL comment: If some companies assume “no spec impact” as “this can be done” while others assume “no spec impact” as “this cannot be done now”, then this should not be a conclusion here. For now, I am doubt if we can make any conclusion due to still different understanding from different companies. I think we need more time, so I would like to suggest to postpone the discussion on this issue to the next meeting.




Final outcome from RAN1#100e
Proposal 2-1 => agreed by email from Chairman as below
	Agreement:
In a slot with more than one SPS PDSCHs each without a corresponding PDCCH, for Type-1 HARQ-ACK codebook and without HARQ-ACK feedback for dynamic scheduled PDSCH and/or for SPS PDSCH release in the slot, or for Type-2 HARQ-ACK codebook, HARQ-ACK feedback for a SPS PDSCH should not be included in the HARQ-ACK codebook if the SPS PDSCH would not be received among overlapping SPS PDSCHs without associated PDCCH.



The corresponding text proposal is endorsed as follows:
	<TS 38.213 v16.0.0, Section 9.1.2>
 9.1.2  Type-1 HARQ-ACK codebook determination
<unchanged text omitted>
Set  to the number of serving cells configured to the UE
Set  to the number of SPS PDSCH configuration configured to the UE for serving cell 
Set  to the number of DL slots for SPS PDSCH reception on serving cell  with HARQ-ACK information multiplexed on the PUCCH
Set  – HARQ-ACK information bit index
Set  – serving cell index: lower indexes correspond to lower RRC indexes of corresponding cell
while  
Set  – SPS PDSCH configuration index: lower indexes correspond to lower RRC indexes of corresponding SPS configurations 
while 
Set  – slot index 
while 
if UE receivesis configured to receive a SPS PDSCH in slot  for SPS PDSCH configuration s on serving cell c and the SPS PDSCH is required to be received, among overlapping SPS PDSCHs if any according to [6, TS 38.214], or based on UE capability for the number of PDSCH receptions in a slot according to [6, TS 38.214]
 = HARQ-ACK information bit for this SPS PDSCH reception 
;
end if
;
end while
;
end while
;
end while
<unchanged text omitted>




Proposal 2-2 => agreed by email from Chairman as below
	Agreement:
For HARQ-ACK of SPS PDSCH (without dynamic scheduled PDSCH), the PUCCH resource is determined based on SPS-PUCCH-AN-List once it is configured, regardless of the number of active SPS configurations. 



The corresponding text proposal is endorsed as follows:
	<TS 38.213 v16.0.0, Section 9.2.1 and Section 9.2.3>
 9.2.1       PUCCH Resource Sets
<unchanged text omitted>
If the UE is provided with higher-layer parameter SPS-PUCCH-AN-List more than one active SPS PDSCH configurations and transmits  UCI information bits that include only HARQ-ACK information bits in response to one or more SPS PDSCH receptions, the UE is provided by SPS-PUCCH-AN-List a set of PUCCH resources and determines a PUCCH resource to be 
-    a PUCCH resource with SPS-PUCCH-AN-ResourceID = 0 if , or
-    a PUCCH resource with SPS-PUCCH-AN-ResourceID = 1, if provided, if  where  is either provided by maxPayloadSize in SPS-PUCCH-AN-List for SPS-PUCCH-AN-ResourceID = 1 or is otherwise equal to 1706, or
-    a PUCCH resource with SPS-PUCCH-AN-ResourceID = 2, if provided, if  where  is either provided by maxPayloadSize in SPS-PUCCH-AN-List for SPS-PUCCH-AN-ResourceID = 2 or is otherwise equal to 1706, or
-  a PUCCH resource with SPS-PUCCH-AN-ResourceID = 3, if provided, if  where  is equal to 1706. 
<unchanged text omitted>
9.2.3       UE procedure for reporting HARQ-ACK
<unchanged text omitted>
If a UE is not provided with higher-layer parameter SPS-PUCCH-AN-List provided a single active SPS PDSCH configuration and transmits HARQ-ACK information corresponding only to a PDSCH reception without a corresponding PDCCH, a PUCCH resource for corresponding PUCCH transmission with HARQ-ACK information is provided by n1PUCCH-AN.
<unchanged text omitted>






Proposal 2-3: 
Option 1: For a UE not indicating a capability to receive more than one unicast PDSCH per slot,
   The UE does not expect to receive SPS PDSCH release and unicast PDSCH in a same slot associated with the same PUCCH slot
Option 3: It is RAN1 understanding from the current specification that a UE can receive SPS PDSCH release in a slot where SPS PDSCH is to be transmitted. 

For a UE not indicating a capability to receive more than one unicast PDSCH per slot, with Type-1 HARQ-ACK codebook, Rel-15 spec does not allow SPS release and unicast PDSCH to be transmitted in the same slot. The reason for adding the restriction is to avoid HARQ-ACK feedback issue, so that there is only a single HARQ-ACK bit for each slot. The restriction does not really result in much problem in Rel-15 as it should not be difficult for the gNB to find a slot to transmit SPS release (when it is not transmitting unicast PDSCH). However in Rel-16, in case of 1-slot periodicity for SPS, for such UE (capable of only a single PDSCH decoding per slot), the gNB would never have a chance to transmit a SPS release, which could be problematic. 
For this issue, we can consider three cases:
· Case A: SPS PDSCH release and dynamic PDSCH in a slot
· I assume this can be handled by gNB scheduling (e.g., by delaying SPS release)
· Case B: SPS PDSCH release and SPS PDSCH for different SPS configurations in a slot
· I assume this can be handled by gNB implementation. (e.g., by delaying SPS PDSCH release to the slot in which the SPS PDSCH with same configuration is to be transmitted)
· Case C: SPS PDSCH release and SPS PDSCH for a same SPS configuration in a slot
· This case is controversial. 
· Samsung thinks gNB can transmit SPS PDSCH release and not transmit SPS PDSCH without any spec impact. 
· Nokia thinks this case cannot be supported without spec impact. Need to specify what is the latest PDCCH monitoring occasion the release can be sent, so that the SPS PDSCH in that slot is regarded as ‘not received’. 

Based on the discussions, there is clearly different understanding among companies on the following aspects. 

Q1: Would the UE discard any SPS PDSCH release in a slot where SPS PDSCH is transmitted? Or, does the current spec support that the UE receives SPS PDSCH release in a slot where SPS PDSCH is transmitted?  
Q2: Is there any additional specification impact required for supporting Case C (e.g., the latest PDCCH monitoring occasion the release can be sent, where to be ready to buffer up SPS PDSCH, etc)?  
Please take the above aspects into account for further discussion in the next meeting. 

[bookmark: _GoBack]
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