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1. Introduction

In this paper, discussions under the following email thread in RAN1#106-e are summarized.
[106-e-NR-L1enh-URLLC-12] Issue#18: Draft CR on collision handling for overlapping SPS PDSCHs with SPS release by August 20 – Yi (OPPO)
Section 2 provides the background information. Section 3 captures the detailed email discussions. Section 4 summarizes the outcome of the email discussion.
2. Background

SPS PDSCH collision handling is captured in section 5.1 in TS 38.214 as:
	5.1        UE procedure for receiving the physical downlink shared channel

……
If more than one PDSCH on a serving cell each without a corresponding PDCCH transmission are in a slot, after resolving overlapping with symbols in the slot indicated as uplink by tdd-UL-DL-ConfigurationCommon, or by tdd-UL-DL-ConfigurationDedicated, a UE receives one or more PDSCHs without corresponding PDCCH transmissions in the slot as specified below.

‒
Step 0: set j=0, where j is the number of selected PDSCH(s) for decoding. Q is the set of activated PDSCHs without corresponding PDCCH transmissions within the slot

‒
Step 1: A UE receives one PDSCH with the lowest configured sps-ConfigIndex within Q, set j=j+1. Designate the received PDSCH as survivor PDSCH.

‒
Step 2: The survivor PDSCH in step 1 and any other PDSCH(s) overlapping (even partially) with the survivor PDSCH in step 1 are excluded from Q. 

‒
Step 3: Repeat step 1 and 2 until Q is empty or j is equal to the number of unicast PDSCHs in a slot supported by the UE 



	


The following point was raised in R1-2107264[1]:

“The processing time of SPS PDSCH release needs to be considered for the collision handling among overlapping SPS PDSCHs: 

As illustrated in Figure 1, there are three SPS PDSCHs within the slot and UE receives SPS release for SPS configuration 1 at the beginning of the slot. However, according to processing time of SPS release described in TS 38.213 10.2, UE needs around 10 symbols to successfully decode the SPS release (assume 15kHz SCS and processing capability 1). That is, at the SPS PDSCH occasion for SPS configuration 1, UE has no idea that SPS configuration 1 has been released and correspondingly, UE is not able to receive SPS PDSCH of SPS configuration 2 as required in section 5.1 in TS 38.214, instead, UE would try to receive and decode SPS PDSCH of SPS configuration 1. So to our understanding, the highlighted wording “activated PDSCHs” should include SPS PDSCH 1 in the example of Figure 2. 
We understand that a reasonable implementation of gNB does not to transmit the followed SPS PDSCH of SPS configuration 1 if gNB decides to release SPS configuration 1 at the beginning of the slot, so it is meaningless for UE to receive and decode SPS PDSCH of SPS configuration 1. However, from the perspective of UE implementation, the processing time for SPS release is indeed existing, in such a case, the behavior of “UE receive SPS PDSCH of SPS configuration 2” described in section 5.1 in TS 38.214 is quite unachievable.”
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Figure 1: An example of SPS PDSCHs overlapping
3. Email Discussions
1.1. First Round of Email Discussion
It is very important for RAN1 to clarify and conclude the intended UE behavior when handling collision among overlapping SPS PDSCHs, especially when SPS PDSCH release is indicated by gNB. Companies are kindly invited to provide their views on the following questions:

Q1: Do you agree that the processing time of SPS PDSCH release needs to be considered for collision handling among overlapping SPS PDSCHs?
	Company
	Comments

	Samsung
	Yes

	HW/HiSi
	If the processing time of the SPS release is not considered, then there might be a slip of some duration when nothing or the “wrong” configuration is received.

Given that SPS reconfigurations are not performed frequently, RAN1 should discuss if this slip is acceptable. Our preliminary view is that this could be solved by gNB implementation and we would like to hear the views from other companies.
[FL response] 1) In our understanding, whatever frequency of SPS reconfiguration, behavior in specification should always be followed by UE. But the behavior in specification is unachievable. It is our major concern. 2) How to solved by gNB is not clear for us.

	OPPO
	Yes

	CATT
	The problem seems to be that UE is not able to receive SPS PDSCH 2 in the example since UE needs time to decode release DCI. But we do not think it is a problem. UE anyway needs to buffer the data across the whole BWP before DCI is decoded because there may be DL DCI dynamically schedule PDSCH anywhere in the slot. Given that the data is buffered, after release DCI is decoded, UE can receive/process SPS PDSCH 2. But there is a problem in terms of HARQ-ACK feedback discussed in another contribution. Even if SPS PDSCH 2 is received by the UE, since the HARQ-ACK bit location is shared with the HARQ-ACK for the release DCI, UE cannot feedback HARQ-ACK for the SPS PDSCH 2.
In general, we do not think it is a typical case and we do not want to complicate the specification. Our preference is to avoid the case by gNB, i.e. if there are multiple overlapping SPS PDSCHs in a slot, it is not expected to receive a DCI to release any of the SPS PDSCH configuration within the slot.

	Nokia/NSB
	Yes. We agree that there is an issue / problem, and something needs to be done here. At least should try to agree on simple scheme that would work in most cases.

From PDSCH processing point of view, we are also wondering if this is only valid for SPS PDSCH release – or if the same issue is also there for the SPS activation? How to define the set Q in case there is a new SPS configuration activated in a slot (e.g. SPS configuration 3 in the example above)

On the proposal by HW/HiSi to leave this to gNB implementation and also the CATT proposal, just not to release in the same slot, we think this is not working either. 
In order for the gNB to prevent such case (HW/HiSi), the gNB would need to know the processing time required there. And if one uses the overlapping SPS configurations to reduce the latency (as discussed as one of the motivations in R16) there will be no slot without such overlap, i.e. cannot be easily prevented. 

On the CATT proposal, we have some sympathy for this, but just restricting this for the release to happen in a previous slot may not provide sufficient time, as in worst case the release DCI may be just received by the end of the previous slot (… which may not be early enough for the release of SPS configuration 1 starting early within the slot). 

	Vivo
	Yes

	Qualcomm
	We understand what the issue is. However, we don’t think it is necessary to introduce UE processing time for SPS release, and we share the same view as HW/Hisi and CATT. Without explicit definition of SPS release time, there may be some short period in which gNB and UE may have some mis-understanding between each other. However, such case should be infrequent, and can be solved by proper gNB implementation (e.g., sending dummy packets on the PDSCH occasions that have ambiguity, switching to DG PDSCH,…).

Note that, there are several other scenarios in which UE processing time could affect the UE’s decision, but nevertheless it is not captured in the spec. This applies to the scenario of SPS release, SPS (re)activation (as pointed out by Nokia), ULCG release, ULCG (re)activation. Not only the spec will be very complicated if we specify UE processing time for every such cases, but more importantly the UE needs to implement different behaviors depending on whether processing time is satisfied or not satisfied for such corner cases, which is unnecessary.

	Ericsson
	No need to change spec to handle this issue. We share the same view as HW/HiSi/CATT/QC.

For the SPS PDSCH overlapping scenario shown, SPS Config #1 is expected to be received by UE, and SPS Config #2 and #3 are not expected to be received. This understanding can hold for slots with and without release DCI for the purpose of 38.214 section 5.1. 
For the slot with release DCI, SPS Config #1 may not exist (i.e., gNB didn’t send it).  However, this is not a problem, since the UE is not expected to receive it anyways. See the following sentence in 38.213:
38.213 section 9.1:

“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, 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.”

NOTE that this part of 38.213 section 9.1 is being discussed in [106-e-NR-L1enh-URLLC-11] on how to capture the agreements made for SPS release and SPS PDSCH.  For example, the conclusion below is not yet captured in spec.

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.

	DOCOMO
	We share the same view with HW/HiSi/CATT/QC/Ericsson that the concerned case can be resolved by proper gNB scheduling

	ZTE
	We share the same view as HW/HiSi/CATT/QC/DOCOMO, the case is not expected and can be avoided by gNB implementation.

	Intel
	Similar views as others that no spec support is necessary to consider min processing times for SPS release for this case. As others have commented, UE not receiving SPS PDSCH per Config #1 in this case is not an issue – it is an artifact of such configuration.


If the answer for Q1 is Yes, then it is important for RAN1 to conclude how to take the processing time of SPS PDSCH release into account. Generally, the following options can be considered:
· Option 1: As proposed in the draft CR R1-2107264[1], the set Q of activated SPS PDSCHs in TS 38.214 includes not only the SPS PDSCH(s) without receiving the corresponding SPS PDSCH release, but also the SPS PDSCH(s) with receiving the corresponding SPS PDSCH release, but starts before N symbols, as described in Clause 10.2 of TS 38.213, after a last symbol of the corresponding SPS PDSCH release.
· More clearly, the consequence of option 1 is that the set Q of activated SPS PDSCHs includes SPS PDSCH of configuration 1 and UE receives SPS PDSCH of configuration 1 in Figure 1. Option 1 takes processing time for SPS release into account to handle SPS PDSCH overlapping but it requires UE to update the overlapping status of SPS PDSCHs during the slot, which is a bit complex for UE. It is worth to be noted for option 1, if SPS PDSCH of configuration 1 starts after N symbols after a last symbol of the corresponding SPS PDSCH release, the set Q of activated SPS PDSCHs would not include SPS PDSCH of configuration 1 and UE receives SPS PDSCH of configuration 2.
· Option 2: the set Q of activated SPS PDSCHs in TS 38.214 includes not only the SPS PDSCH(s) without receiving the corresponding SPS PDSCH release, but also the SPS PDSCH(s) with receiving the corresponding SPS PDSCH release in the same slot. 

· More clearly, the consequence of option 2 is that the set Q of activated SPS PDSCHs includes SPS PDSCH of configuration 1 in slot n, but does not include SPS PDSCH of configuration 1 in slot n+1 in Figure 2. Option 2 can be interpreted that for collision handling of overlapping SPS PDSCH, the SPS PDSCH release takes effect in next slot after the slot in which the SPS PDSCH release is received. It simplifies UE implementation since UE can update the overlapping status of SPS PDSCHs per slot, which follows existing time unit of collision handling for SPS PDSCH overlapping.
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Figure 2: Option 2 for SPS PDSCH collision handling
· Option 3: UE does not expect to receive SPS PDSCH release if there is any SPS PDSCH starts before N symbols, as described in Clause 10.2 of TS 38.213, after a last symbol of the SPS PDSCH release.
· -This option makes it easier for UE implementation but obviously, it would bring additional scheduling restrictions for gNB.
Q2: If the answer for Q1 is Yes, then which option do you prefer to take the processing time for SPS PDSCH release into account?
· Option 1: the set Q of activated SPS PDSCHs in TS 38.214 includes not only the SPS PDSCH(s) without receiving the corresponding SPS PDSCH release, but also the SPS PDSCH(s) with receiving the corresponding SPS PDSCH release, but starts before N symbols, as described in Clause 10.2 of TS 38.213, after a last symbol of the corresponding SPS PDSCH release.
· Option 2: the set Q of activated SPS PDSCHs in TS 38.214 includes not only the SPS PDSCH(s) without receiving the corresponding SPS PDSCH release, but also the SPS PDSCH(s) with receiving the corresponding SPS PDSCH release in the same slot.
· Option 3: UE does not expect to receive SPS PDSCH release if there is any SPS PDSCH starts before N symbols, as described in Clause 10.2 of TS 38.213, after a last symbol of the SPS PDSCH release.
	Company
	Which option do you prefer
	Comment

	Samsung
	Option 4 : the set Q of activated SPS PDSCHs in TS 38.214 only includes the SPS PDSCH(s) without receiving the corresponding SPS PDSCH release.
	Same rule should apply to non-overlapping and overlapping case. 
Consider the single SPS PDSCH case, if UE receives SPS release DCI, UE should only transmit HARQ-ACK for the released DCI according to previous agreements. UE only transmit 1 bit ACK for the release DCI.
Agreement
· At least, support the case that in a slot SPS release PDCCH is received before the end of the SPS PDSCH reception for the same SPS configuration corresponding to the SPS release PDCCH

· 1 bit HARQ-ACK is generated for SPS release and a UE does not expect to receive the SPS PDSCH if HARQ-ACKs for the SPS release and the SPS reception would map to the same PUCCH.
For option 1 and option 2, UE should receive the SPS PDSCH will transmit 2 bits HARQ-ACK. 1 bit for SPS PDSCH and 1 bit for the release DCI.
Option 3 reverts the above agreements.
[FL response]: 
Thank you very much for your response. To my understanding, the above agreements describes such a case when SPS release PDCCH has already been received, then UE is not required to receive the corresponding SPS PDSCH and the HARQ-ACK information of corresponding SPS PDSCH is not generated. (Please correct me if I misunderstand something😊). However, figure 1 illustrates a case when SPS release has not been completely received, in other words, from UE’s perspective, UE does not think it receives SPS release during the time UE performs decoding of the SPS release. 
[Samsung2] We don’t agree with “figure 1 illustrates a case when SPS release has not been completely received”, after UE decodes the release DCI, UE can determine the size of the HARQ-ACK codebook, UE may not be able to receive SPS#2 in some cases, but we think not receiving SPS#2 is acceptable, UE can transmit NACK in the HARQ-ACK codebook. The more important thing is to ensure UE and gNB have the same understanding regarding the size of HARQ-ACK codebook. 
I want to further elaborate that for option 1 and option 2, although UE would try to receive SPS PDSCH of configuration 1, HARQ-ACK information would not be generated according to the agreements you mentioned. That is, only one HARQ-ACK bit for SPS release is feedback
Moreover, one clarification for option 4: is it the correct understanding that if option 4 is adopted, the set Q of activated SPS PDSCHs in TS 38.214 includes SPS PDSCH of configuration 2 and configuration 3 in Figure 1? And in such a case, UE is required to receive SPS PDSCH of configuration 2 and generate the corresponding HARQ-ACK information? 

[Samsung2] Yes, the set Q of activated SPS PDSCHs in TS 38.214 includes SPS PDSCH of configuration 2 and configuration 3 in Figure 1. However, UE doesn’t need to receive the SPS #2 since there might be timeline issue.

As we clarified above, the more important thing is the size of the HARQ-ACK codebook. In this case, it should ensure one bit in the HARQ-ACK codebook for SPS #2. If the timeline issue happens, gNB gets aware UE may not able to receive SPS #2 and gNB should not transmit SPS #2. From UE’s perspective, if UE can receive SPS #2, UE can transmit the A/N of SPS #2, otherwise, UE can simply transmit NACK.

[FL response 2]: Thanks for your further clarification

As I response in the first round, option 1 does not require UE to feedback HARQ-ACK for SPS PDSCH of configuration 1. As Ericsson pointed out, option 1 is only the understanding for the set Q, and does not demand how HARQ-ACK is reported.


	HW/HiSi
	
	As stated above, we prefer to have this situation resolved by gNB implementation. However, some questions and comments to the given options:

Question to Samsung on Option 4: Could you please clarify the option? For example, for the situation illustrated by the FL in figure 2, is configuration 1 in slot n included in Q or not?
[Samsung2] NO

For option 2, there is a problem when the DCI in a late symbol of slot n and the SPS config starts early in slot n+1.

Option 3 seems hard to satisfy for short SPS periods.
[FL response]: 

Thank you very much for your response. 
Firstly, it is not clear for us how to be resolved by gNB implementation.
For option 2, the late DCI reception issue can be avoided by gNB scheduling by transmit the SPS release in the early symbols of the slot.

	Nokia/NSB
	Option 5: The set Q is formed taking into account only release DCIs that have ended N symbols before the start of the first SPS PDSCH in the slot. 
	If Option 1 is seen unnecessarily complex for UE could consider Option 5 that could be more precise formulation of Option 2 handling also the situation that release DCI is sent in previous slot but ends later than N symbols before the SPS PDSCH start in the later slot.  

Option 3: the same opinion with HW/HiSi

	vivo
	
	We share the similar view with Samsung, i.e., option 4. 
UE needs to buffer the data and decode the possible DCI(s), e.g. release DCI or dynamic scheduling DCI in the same or earlier slot. After decoding DCI, UE can process SPS PDSCH without corresponding release DCI. In our opinion, the set Q of activated SPS PDSCHs in TS 38.214 includes SPS PDSCH of configuration 2 and configuration 3 in Figure 1. And in such a case, UE is required to receive SPS PDSCH of configuration 2 and generate the corresponding HARQ-ACK information.

	Ericsson
	
	Option 1
We don’t think UE should generate two HARQ-ACK bits as in Samsung example, since 38.213 section 9.1 explicitly stated that only 1 HARQ-ACK bit is generated (for release DCI).

Option 1 can be the understanding for set Q, but Option 1 does not demand how HARQ-ACK is sent.

[Samsung2] Could Ericsson clarify for Option 1, whether UE should transmit the HARQ-ACK for SPS #1?

Consider the figure below, how many bits in the HARQ-ACK codebook in PUCCH#1? 

In our understanding, only 1 bit for the release DCI, but according to Option 1, does it mean there would be 2 bits?


[image: image3]
[FL response]: No, as I said above, UE would not feedback HARQ-ACK for SPS #1, only 1 bit for release DCI is reported.


1.2. Second Round of Email Discussion
Based on the comments provided so far, we see company views are rather diverse. 

HW/CATT/QC/DCM/ZTE/Intel proposed this case can be avoided by gNB implementation since the SPS deactivation occurs infrequently and the detailed mechanisms are summarized below. And Nokia point out that solving by gNB implementation is not working if one uses the overlapping SPS configurations to reduce the latency (as discussed as one of the motivations in R16) there will be no slot without such overlap. 

· CATT: if there are multiple overlapping SPS PDSCHs in a slot, it is not expected to receive a DCI to release any of the SPS PDSCH configuration within the slot.
· QC: sending dummy packets on the PDSCH occasions that have ambiguity, switching to DG PDSCH, …
Moreover, we see different interpretations of specification on UE behavior if UE receives SPS release in a slot with multiple overlapping SPS PDSCHs among companies:

· Interpretation 1 (by CATT/vivo): the set Q includes SPS PDSCH of configuration 2 and configuration 3 and UE receives SPS PDSCH of configuration 2 in the example of Figure 1.

· CATT/vivo thinks UE anyway needs to buffer the data across the whole BWP before DCI is decoded. Given that the data is buffered, after release DCI is decoded, UE can receive/process SPS PDSCH 2. However, to my understanding, this seems not so reasonable since a typical case for UE implementation is start decoding from the first DMRS symbol, especially for SPS PDSCH.

· Interpretation 2 (by Ericsson): the set Q includes SPS PDSCH of configuration 1 ~ configuration 3 and UE receives SPS PDSCH of configuration 1 in the example of Figure 1. 

Samsung and Nokia proposed option 4 and option 5:
· Option 4: the set Q only includes the SPS PDSCH(s) without receiving the corresponding SPS PDSCH release.
· Option 5: The set Q is formed taking into account only release DCIs that have ended N symbols before the start of the first SPS PDSCH in the slot.
QC and Nokia observed that issue of UE processing time is applied not only to SPS release, but also for SPS activation. To my understanding, there would be no problem for the activation DCI since the first PDSCH after the activation DCI is considered as dynamic PDSCH. And there is timeline requirement for dynamic PDSCH overriding SPS PDSCH which is captured in TS 38.214 as:

	5.1  UE procedure for receiving the physical downlink shared channel
The UE is not expected to decode a PDSCH in a serving cell scheduled by a PDCCH with C-RNTI, CS-RNTI or MCS-C-RNTI and one or multiple PDSCH(s) required to be received according to this Clause in the same serving cell without a corresponding PDCCH transmission if the PDSCHs partially or fully overlap in time except if the PDCCH scheduling the PDSCH ends at least 14 symbols before the earliest starting symbol of the PDSCH(s) without the corresponding PDCCH transmission, where the symbol duration is based on the smallest numerology between the scheduling PDCCH and the PDSCH, in which case the UE shall decode the PDSCH scheduled by the PDCCH.


Given that company views on UE processing time for SPS release are rather distinguishing and there are different interpretations of specification on UE behavior if UE receives SPS release in a slot with multiple overlapping SPS PDSCHs. In order not to complicate the specification, FL recommends companies to check if there are strong concerns on following proposed conclusion.

Proposed conclusion:

Option 1: Leave it to gNB implementation to avoid processing timeline issue in case UE is indicated to receive SPS release DCI in a slot configured with multiple overlapping SPS PDSCHs, where the SPS release DCI is used to release one or more of the overlapping SPS PDSCHs.

Option 2: If UE is indicated to receive SPS release DCI in a slot configured with multiple overlapping SPS PDSCHs, where the SPS release DCI is used to release one or more of the overlapping SPS PDSCHs, it is up to UE whether to receive one or more SPS PDSCHs and which SPS PDSCH to receive.
	Company
	Which option do you prefer and detailed comments

	Nokia/NSB
	On Option 1, we fail to see how the gNB can by implementation avoid something, if the gNB is not aware of the processing timeline at the UE side (which is not defined, as discussed during Round 1).
Option 2 seems to be just covering the case, that the release DCI is received in the same slot – how about the case of the release DCI being received at the end of the previous slot? (as discussed earlier, also there could be some processing timeline issues)!? And would this mean, in case gNB would release in the same slot, anything can happen (incl. HARQ-ACK CB size ambiguity, especially for Type 2 CB). 

	HW/HiSi
	In principle we are open to both options but prefer the message of Option 2. But, reflecting the comment from Nokia, some rewording would be needed to cover the case when the DCI is received in the end of the previous slot.

	OPPO
	We are fine with both option 1 and option 2.
For Nokia’s concern on option 1, to our understanding, gNB could take the time for UE to provide HARQ-ACK for SPS release defined in section 10.2 in TS38.213 as the processing timeline for guidance of gNB scheduling.

TS 38.213 section 10.2

A UE is expected to provide HARQ-ACK information in response to a SPS PDSCH release after [image: image5.png]


 symbols from the last symbol of a PDCCH providing the SPS PDSCH release. If processingType2Enabled of PDSCH-ServingCellConfig is set to enable for the serving cell with the PDCCH providing the SPS PDSCH release, [image: image7.png]
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 corresponds to the smallest SCS configuration between the SCS configuration of the PDCCH providing the SPS PDSCH release and the SCS configuration of a PUCCH carrying the HARQ-ACK information in response to a SPS PDSCH release.

For Nokia’s concern on option 2, we recommend the option 2 to be modified as following to see if Nokia and HW’s concern can be addressed. As commented by other companies, i.e. HW, SPS reconfigurations are not performed frequently, so the short “wrong” reception is acceptable.

 Option 2: If there are multiple overlapping SPS PDSCHs in a slot and UE is indicated to receive SPS release DCI not ending N symbols before the start of the first SPS PDSCH in the slot, where the SPS release DCI is used to release one or more of the overlapping SPS PDSCHs, it is up to UE whether to receive one or more SPS PDSCHs and which SPS PDSCH to receive.

	vivo
	We are fine with both option 1 and option 2.
For option 1, we also think that SPS deactivation occurs infrequently. It can base on gNB implementation to avoid processing timeline issue.
For option 2, the wording can be further refined if companies agree to handle the case proposed by Nokia. 

By the way, for updated option 2 by OPPO, it seems to exclude the case that SPS PDSCH with the lowest index in a slot is not the first SPS PDSCH and processing timeline for the SPS PDSCH release is not satisfied. 



	CATT
	Between option 1 and 2, we would prefer option 2. 

In addition, in order to solve the problem of HARQ-ACK feedback issue as proposed by OPPO in another contribution, we would like to also conclude that the HARQ-ACK feedback is also up to UE implementation.

	Samsung
	We have strong concern on Option 2. 

For option 2, gNB and UE may have different understanding on whether a SPS PDSCH is received and HARQ-ACK codebook size mismatch can happen. 
Regarding FL’s former comments “option 1 does not require UE to feedback HARQ-ACK for SPS PDSCH of configuration 1.”  we don’t think it is acceptable.  If UE receives a PDSCH, UE needs to transmit corresponding HARQ-ACK.

If we have to do down selection, option 1 is the only choice.

	Qualcomm
	We share same view as Huawei/Hisi. We are open for Option 1 and Option 2, with preference over Option 2. 

For Oppo’s updated Option 2, it seems that the intention is to introduce another timeline? We don’t think this is needed as indicated in the comments in the first round.  

For the HARQ-ACK issue raised by CATT and Samsung, we are open for discussion. In our view, gNB can schedule to avoid such  mis-alignment cases.  


4. Outcome of the Email Discussion
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