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1	Introduction 
This document summarizes the companies’ views and captures the agreements related to the following email discussion:
Email Discussion #3 by 5/29 and corresponding TP (if any) by 6/5 – Kianoush (Qualcomm):
· Issue #1: CPU release with uplink interruption
· Issue #2: priority of A-SRS 
Companies are encouraged to share their initial feedback by 05/26. 
The summary of the companies’ proposals is available in [1]
2         CPU Release with Uplink Interruption
[bookmark: OLE_LINK2][bookmark: OLE_LINK1]In the current specification, the occupied CPUs are assumed to remain occupied until the last symbol of PUCCH/PUSCH that carries the CSI report. However, in Rel. 16, and for a UE that supports the intra-UE prioritization capability or uplink cancellation indication, the channels that carry CSI may need to be cancelled. Hence, to make the UE operation clear, [2] proposes to keep this behaviour unchanged even in cases when the uplink channels are interrupted. 
Note: Partial cancellation for a channel carrying a CSI report can happen in Rel. 15 too, e.g., due to dynamic SFI. However, from the current specification, it is not clear whether the CPUs have to remain occupied until the end of the channel before cancellation or the last symbol of the channel transmitted by the UE. 

FL comment: The following proposal is related to Section 5.2.1.6 of 38.214. 
[bookmark: OLE_LINK3]Proposal: If PUCCH/PUSCH carrying the CSI report is partially transmitted, the occupied CPUs are assumed to remain occupied until the last symbol of PUCCH/PUSCH carrying the report before cancellation. 

	Company 
	Comment

	ZTE
	Agree, if we don’t agree, there is an extra standardization work to re-computer the CPU for the remaining symbols after cancellation in this case. 

	Samsung
	Before we discuss proposal, it is preferable to clarify what RAN1 common understanding in Rel-15 behavior. There are two interpretations as follows. 
· Case 1: until the last symbol of (scheduled) PUCCH/PUSCH (regardless of transmission)
· Case 2: until the last symbol of (actual transmitted) PUCCH/PUSCH
If case 1 is common RAN1 understanding, the proposal seems a kind of optimization. If case 2 is common RAN1 understanding, the proposal seems already covered by Rel-15 UE behavior.

	vivo
	We share similar view with Samsung, it is better to clarify RAN1 common understanding in Rel-15 behavior. In addition, it is not clear what’s the meaning of ‘partially transmitted’, how about the case of ‘If PUCCH/PUSCH carrying the CSI report is not transmitted at all’. More accurate formulation may be needed.

	Nokia, NSB
	We agree with Samsung, further clarifications on the Rel-15 behavior may be helpful to see if any specific agreement is required here. 

	OPPO
	We agree with Samsung, Rel-15 behavior is clarified firstly.

	Ericsson
	We agree with Samsung suggestion to clarify the common understanding of Rel-15 behavior. Additionally, if the proposal ends up to be an optimization we recommend to spend the time on remaining essential issues.

	Qualcomm
	Support. Clarifying a UE behavior cannot be considered as an optimization; the gNB needs to know when a certain number of CPUs can be considered unoccupied. Considering the other discussions on relaxing the cancellation time, i.e., to let the UE cancel an ongoing transmission at any given point, with no clarification, the behavior remains vague. Hence, this cannot be considered as an optimization.

	DOCOMO
	We agree with Samsung. It is better to clarify the Rel-15 behavior first.

	Apple
	Support in principle. If something is unclear for Rel-15, it does not mean that we should not clarify in Rel-16. In this sense, whether the clarification is done for Rel-15 should not prevent us from discussing it here for Rel-16. As QC said, this is a necessary clarification to ensure common understanding between gNB and UE. 
But we also wonder what is the assumption on CPU for the PUCCH/PUSCH carrying CSI report that is completed cancelled. Especially if we allow the UE to cancel earlier (as discussed in one of the UCI email threads), the gNB may not know whether a PUCCH/PUSCH is partially or completely cancelled. Therefore, we think it is better to extend the proposal to cover the case for complete cancellation as well.
With this said, we would be supportive of clarifying Rel-15 behavior as well if it is possible to reach consensus. But again that should be handled separately.

	Intel
	As commented earlier, such cancelations already occur in Rel-15, and thus, should be discussed first (and as part of maintenance). However, our views are elaborated below since we are anyway discussing the issue.
Further, the proposal itself seems subject to different interpretations and further clarifications would be necessary. The proposal says “…until the last symbol of PUCCH/PUSCH carrying the report before cancellation”. Here, how to interpret the last part (“before cancelation”)? Is it:
· Interpretation A: until the last symbol of PUCCH/PUSCH carrying the report until the last transmitted symbol (i.e., last symbol preceding the dropped symbols); or
· Interpretation B: until the last symbol of the originally scheduled/configured PUSCH/PUCCH without account for any cancelation. 
Our understanding is Interpretation B (and this can also cover the full cancelation case raised by Apple), however, this would be good to clarify. 
If it is Interpretation B, then the handling seems precisely same as for other cases involving UL cancelations (triggered by a variety of reasons across R15 and R16), and at most we may need to have a conclusion in RAN1 on this.

	Spreadtrum
	We support the proposal. And it should be Interpretation B provided by Intel. It is good to clarify for Rel-16.
We agree with Samsung and many companies mentioned, Rel-15 behaviors should be clarify too. We support Case 1 provided by Samsung.

	HW/HiSi
	We support the proposal. 

	Sony
	We support the proposal.



2.1   Summary of the Discussions and Next Steps  
As pointed out by the companies, the cancellation of PUCCH/PUSCH carrying CSI report can already take place in Rel. 15, e.g., due to SFI. Hence, as a first step, it is better to ensure that RAN1’s understanding of the Rel. 15 behavior is aligned. In addition, it should be pointed out that even under the assumption that in Rel. 15, the CPUs are occupied only up until the last transmitted symbol, this assumption may not be suitable in Rel. 16 as some cancellation time relaxations might be specified.

Hence, the feature lead suggestion is to continue the discussions by answering the question in the subsequent section.

2.2   Stage 2 of the Discussions  
Regarding the CPU release time, the following is captured in Section 5.2.1.6 of TS 38.214:
“For a CSI report with CSI-ReportConfig with higher layer parameter reportQuantity not set to 'none', the CPU(s) are occupied for a number of OFDM symbols as follows:
-	A periodic or semi-persistent CSI report (excluding an initial semi-persistent CSI report on PUSCH after the PDCCH triggering the report) occupies CPU(s) from the first symbol of the earliest one of each CSI-RS/CSI-IM/SSB resource for channel or interference measurement, respective latest CSI-RS/CSI-IM/SSB occasion no later than the corresponding CSI reference resource, until the last symbol of the PUSCH/PUCCH carrying the report.
-	An aperiodic CSI report occupies CPU(s) from the first symbol after the PDCCH triggering the CSI report until the last symbol of the PUSCH carrying the report. 
-	An initial semi-persistent CSI report on PUSCH after the PDCCH trigger occupies CPU(s) from the first symbol after the PDCCH until the last symbol of the PUSCH carrying the report.”
Question: Which of the following two assumptions should be adopted by RAN1?
· Option 1: The occupied CPUs are remained occupied until the last “transmitted” symbol of PUCCH/PUSCH carrying the report
· Option 2: The occupied CPUs are remained occupied until the last symbol of the scheduled/configured PUCCH/PUSCH

	Company 
	Option 1 or Option 2
	Additional comments


	Spreadtrum
	Option 2
	Option 2 for Rel-15, and can be adopted in Rel-16

	HW/HiSi
	Option 2
	

	Sony
	Option 1
	

	Samsung
	Option 2
	There are two cases. First case is CSI report without DCI triggering, the second case is CSI report with DCI triggering. In Rel-15, second case has no problem since gNB cannot cancel dynamically scheduled PUSCH, while cancellation would happen in first case. If option 1 is assumed in Rel-15, UE will maintain CPU occupancy until actual PUSCH/PUCCH transmission. Since PUSCH or PUCCH should be configured periodically for first case, CPU occupancy window (from the first symbol ~ to last symbol of actual PUSCH transmission) would be different according to PUSCH/PUCCH cancellation, which incurs unexpected UE implementation issue considering that there is the maximum number of CPUs that UE supports by capability. In this sense, option 2 seems to provide less UE implementation impact in view of CSI processing budget. Having said that, we tend to think that this issue should be moved in MIMO session because they are aware of this issue well rather than the group in URLLC session as this issue would be related to other (unknown) related CSI reporting prioritization rule or CPU processing criteria. 

	Nokia, NSB
	Option 2 
	Option 2 is Rel-15 behavior, no need to change this as seen needed here. 

	ZTE
	Option 2
	Option 2 is our understanding on Rel-15 behavior.



2.3   Updated Proposal  
Proposed agreement: If a PUCCH/PUSCH carrying a CSI report is cancelled, the occupied CPUs are remained occupied until the last symbol of “configured/scheduled” PUCCH/PUSCH.
Also, if the proposed behavior is agreeable, please share your preference about (1) to adopt the changes in the Rel. 16 specification by adding “configured/scheduled” or (2) draw a RAN1 conclusion.
	Company
	(1) Or (2)
	Comments

	Intel
	Option 2
	It would be better to make a conclusion here for Rel16, and then we need to see how we address this for R15. The reason here is if we make an agreement to spell out the behavior in specs for R16, this can cause further confusion for interpretation for R15 cases involving PUSCH/PUCCH cancelations, as nothing is explicitly said in the specs for R15. 
On the other hand, if the proposal is indeed common understanding for R15 as well, then we may not need to say anything beyond noting the conclusion(s) for R15 (and R16 would follow current conclusion) in Chiarman’s notes.

	Samsung
	Option 2
	We also share similar view with Debdeep’s view. We haven’t seen that Rel-16 agreement affects Rel-15 CR instead of having RAN1 conclusion for Rel-15 with RAN1 common understanding that we have done so far in this agenda in maintenance phase. So, we would prefer it as RAN1 conclusion, not agreement. If Rel-15 CR should be necessary to change specification, this should be discussed under RAN1 Rel-15 CR phase.

	Apple
	Option 2 for Rel. 15 and Option 1 for Rel. 16
	It seems that now at least we agree on the intention of the proposal for both R15 and R16. It would be fine to have a conclusion for Rel-15, given that we are not changing R15 specs. But for Rel-16, I don’t see why we cannot make an agreement. Whether we need to capture anything in the specs or not, we can further discuss (we have a preference to capture it). I don’t see why we should prevent clarification in R16 specs if something is not 100% clear in R15 (as long as the understanding is the same), especially that we are also covering new cases introduced in R16.

	Qualcomm
	Option 2 for Rel. 15 and Option 1 for Rel. 16
	For Rel. 15, it would be sufficient to draw a conclusion. However, we think that the proposed agreement should be captured in the Rel. 16 specification to avoid any misunderstanding between the UE and the gNB specially due to the relaxed cancellation time defined for intra-UE prioritization. 

	ZTE
	Option2 
	We share similar view with Debdeep. Conclusion only is sufficient.

	vivo
	Option2
	We share similar view with Debdeep. Conclusion only is sufficient.



3         Priority of A-SRS 
Regarding the priority of SRS, RAN1 reached the following agreement:
RAN1 made the following agreement regarding the priority of SRS:
Agreement:
P/SP-SRS and A-SRS triggered by DCI format 2_3 are treated with low priority.
· FFS the priority of A-SRS triggered by other DCI formats

To determine the priority of A-SRS, two options have been discussed so far:
· Option 1: Priority of A-SRS follows the priority indicator included in the triggering DCI
· Supported by: Samsung [3], DOCOMO [4], InterDigital [5], Ericsson [6]
· Option 2: A-SRS is always of low priority
· Supported by: ZTE [7], vivo [8], CATT [9], LGE [10], Panasonic [11], Nokia/NSB [12], Intel [13], MediaTek [14]

Please provide your views on Option 1 and Option 2 in the table below.
	Company
	Preferred Option
	Comments

	ZTE
	Option 2
	[bookmark: OLE_LINK44]Option 1 can enable high priority A-SRS by introducing an artificial linkage with the priority indication in the scheduling DCI. Such linkage is unreasonable since the priority of A-SRS has nothing to do with the priority of the scheduled PUSCH or priority of HARQ-ACK associated with the scheduled PDSCH. This would either complicate gNB’s scheduling in order to avoid the mismatch of these priorities or make unnecessary dropping of other low priority transmissions due to artificially prioritizing a transmission from low priority to high priority. On the other hand, if gNB would like to have a quick A-SRS triggering to improve link adaptation, it is much easier for gNB to adopt option 2 just avoiding the collision with other UL transmissions. Therefore, Option 2 is preferred.

	Samsung
	Option 1
	To avoid repeating past discussions, we think there is only one question to be answered. Why should a network be prohibited from triggering A-SRS using an UL grant that schedules priority 1 PUSCH if that A-SRS would collide with a priority 0 PUSCH/PUCCH? The timelines and the UE behavior are already defined and there is no UE impact. We would like to have this capability in our networks and would like to know why we should be prevented. 

	Vivo
	Option 2
	For option 1, if a UE has only high priority traffic, then gNB can’t trigger A-SRS with low priority via DL or UL DCI. 
For option 2, A-SRS is treated as low priority. If gNB doesn’t want to cancel the A-SRS transmission, then gNB can choose not to schedule a high priority UL transmission collided with the A-SRS transmission.

	Nokia, NSB
	Option 2
	We do not see a need for high priority SRS overall and there is no reason to couple the A-SRS priority and the PUSCH (resp. HARQ-ACK) priority indicated in the UL grant (resp. DL assignment), as these are different channels. – as laid out in our contribution. 

	OPPO
	Option 2
	No reason to couple the A-SRS priority and the PUSCH priority. A-SRS priority and PUSCH priority do not always stay the same. No strong reason to support high priority A-SRS, A-SRS dropping could be avoided by gNB reasonable scheduling.

	Ericsson
	Option 1
	Minimum specification impact where the Rel-15 and Rel-16 rules can be used.
If gNB would regard A-SRS to be low priority when scheduling high-priority PUSCH or PDSCH, it could just not trigger A-SRS if there is a possibility of collision. The gNB could wait until a low-priority PUSCH or PDSCH is scheduled. In fact, if SRS is regarded as low priority it is not clear the need to trigger a low-priority A-SRS when high-priority PUSCH or PDSCH is scheduled for transmission, especially considering that low-priority data likely account for the vast majority of data.
Enabling priority indication by DCI for A-SRS, would provide the functionalities obtained assuming A-SRS as a low priority transmission. While in addition, it would enable transmission of a high priority A-SRS at a minimum cost which can be used if needed. Since gNB is in control of both setting the priority index in DCI as well as triggering an SRS transmission, there is no additional complexity for a gNB to utilize this mechanism to control the priority of A-SRS. 
As the use case, one can mention for example fast channel acquisition in URLLC application or positioning based SRS in industrial solutions. Nevertheless, considering the various use cases for NR deployments, a decision based on excluding possible use cases at present or future, is quite unjustified specially where the required signaling us already in place to enable the functionality and the operation has minimum complexity.


	DOCOMO
	Option 1
	Option 1 can provide more flexibility. gNB is able to trigger the A-SRS transmission by DCI with any priority. In addition, it has been agreed that the priority of A-CSI on PUSCH follows the priority indicator carried in the triggered DCI, A-CSI has similar functions with A-SRS. The potential problem is that when A-SRS with high priority is triggered by DCI earlier, the high priority PUSCH overlapped with the A-SRS in time domain will not be scheduled. It can be controlled by gNB to configure the low priority of A-SRS if the UE frequently transmits PUSCH.

	Apple
	Option 2
	We think Option 2 is sufficient. Don’t see the need to indicate A-SRS as high priority because the gNB should be able to avoid the collision with other low priority transmission anyway as in Rel-15.

	Panasonic
	Option 2
	The priority indication in DL DCI is for PUCCH with HARQ-ACK and the priority indication in UL DCI is for PUSCH. Our view is these priorities are not required to be one to one relation. Therefore, to use the same priority indication to SRS is also not reasonable. Although there might be linkage between PUSCH and SRS, there should be no linkage at least between PUCCH with HARQ-ACK and SRS. Considering above concerns to Option 1, we prefer Option 2.

	Intel
	Option 2
	This has been discussed many times, and thus, we shall try to be succinct here. 
· There is absolutely no use case that could justify prioritizing an SRS over another UL transmission. 
· An SRS can be easily multiplexed without facing intra-UE collisions, while the opposite is not true in general (see bullet below).
· On the other hand, assigning HP to the A-SRS would lead to reduced flexibility in scheduling since, now, the A-SRS becomes “invincible”, and thus, another PUCCH/PUSCH (irrespective of priority) needs to be scheduled around the SRS that could mean having to delay the PUCCH/PUSCH (because of an SRS) to a later slot, etc.

	Spreadtrum
	Option 2
	We think Option 2 is sufficient for A-SRS. The priority indication in UL DCI is for PUSCH. We do not want joint priority indication for two UL transmissions.

	HW/HiSi
	Option 1
	Slight preference for Option 1 because of more scheduling flexibility.

	Sony
	Option 2
	Unclear the benefit of a high priority A-SRS.  

	CATT
	Option 2
	We do not think we should couple the priority of A-SRS with priority of PUSCH/PUCCH.



3.1   Summary of the Discussion and Next Steps
	Companies Supporting Option 1
	Samsung, Ericsson, DOCOMO,HW/HiSi (34)

	Companies Supporting Option 2
	ZTE, vivo, Nokia/NSB, OPPO, Apple, Panasonic, Intel, Sony, CATT (789)



	Main reasons for supporting Option 1
	· Providing scheduling flexibility by enabling triggering A-SRS via a DCI scheduling a high priority channel
· Enables the network to decide the priority of A-SRS as compared to low priority PUCCH/PUSCH transmissions
· Minor specification impact

	Main reasons for supporting Option 2
	· Assigning a high priority level to SRS reduces the chance for scheduling high priority PUCCH/PUSCH
· Priority of A-SRS should not be tied to PUCCH/PUSCH
· gNB can already ensure that A-SRS does not collide with other channels; hence, A-SRS does not need to be of a high priority.



3.1   Agreements
During the online session, the following agreement was made:  
Agreement:
· A-SRS is always of low priority.

[bookmark: _GoBack]3.2   Proposed TP
To capture the above agreement, the following TP is proposed:

[bookmark: _Hlk40473008]-------------------------------------------- Text proposal starts for TS 38.214, Section 6.2.1 ------------------------------
[image: ]
-------------------------------------------- Text proposal ends for TS 38.214, Section 6.2.1 -------------------------------
Please share your comments in the table below:
	Company
	Suggested changes

	Nokia, NSB
	Maybe a question of clarification here: 
For the second paragraph, ‘a PUSCH or PUCCH transmission with priority index 1’, is the priority index for PUSCH & PUCCH, or PUSCH of any priority and PUCCH of high priority here?

Why to ask: as we laid out in our contribution R1-2003578, Sec. 3.2 – there is some relation to positioning, where only the non-overlapping SRS is transmitted when colliding with PUSCH. Just the argument from there: 
“The agreement under Positioning is captured by the following text in TS 38.214-g10, subsection 6.2.1.4: If an SRS configured by the higher parameter [SRS-for-positioning] collides with a scheduled PUSCH, the SRS is dropped in the symbols where the collision occurs.”
Therefore, we think we should support this also for a UE capable for intra-UE prioritization to have SRS partially overlapping with PUSCH of priority 0 and only transmit the non-overlapping symbols. 

	
	



4         Re-transmission of CBG Based PUSCH with Cancellation  
In R1-2004733, the issue of calculating TB CRC for a CBG-based PUSCH in case of cancellation of the initial PUSCH transmission is explained as follows:
The UL processing interruption due to intra-UE or inter-UE prioritization may have an impact on the minimum processing timeline of CBG based retransmissions.  When the initial transmission of a PUSCH is interrupted due to intra-UE prioritization or ULCI, the UE may stop the processing of PUSCH.
The TB CRC is calculated sequentially, i.e., one code-block is taken from the buffer and the state of the TB CRC encoder is updated. The UE then works on the given code-block before it takes another one from the buffer. When the UE has to stop the processing, it will not be able to calculate the TB CRC. Hence, if the CBG-level re-transmission is configured, and only a set of CBGs are requested for re-transmission, e.g., including the last CBG that has the last CB (note that TB CRC is part of the last CB), the UE processing timeline is stressed. 
As an example, assume that each CBG is one CB. After processing the first two CBs, the processing was interrupted. Now, for re-transmission, the gNB only requests the last CB. Hence, to calculate the TB CRC, the UE has to work on all the unprocessed CBs until it can obtain the TB CRC. The impact on the timeline is shown in the figure below.


An illustration of the timeline impact due to CBG-level re-transmission for an interrupted PUSCH.

To address the issue, the following proposal is made: 
Proposed Agreement: If a UE is configured with a CBG based PUSCH, the UE is not expected to be scheduled with a PUSCH transmission including the last CBG until all the previous CBGs are scheduled and transmitted by the UE. 
Please share your comments in the table below:
	Company
	Comment

	ZTE
	We are fine with the proposal. NW can avoid such case and no additionally UE capability is needed.

	Samsung
	This is a reasonable suggestion, but, as we mentioned before, we would still like to understand difficulty with only CB13 retransmission mentioned in the example compared with the case in which this is hypothetically replaced by another initial transmission. In our view, the latter would be strictly more difficult for a UE for which a UE anyway needs to be prepared. This does not seem to be a crucial issue frankly speaking. Also, a similar situation can happen in SFI-cancelled CG PUSCH retransmission in rel-15 if my understanding is correct. We do not see a huge value of this correction if the problem (or not ) still remains in rel-15.
· FL comment: If the UE is scheduled with another initial PUSCH, it has more than N2 symbols for calculating the TB CRC as the UE can continue the processing as it transmits the symbol; in other words, some of the processing timelines are hidden behind the transmissions. However, for the scenario shown above, the UE only has N2 symbols to (1) process all the cancelled CBGs and (2) process the last CBG and determine the TB CRC.

	Nokia, NSB
	Maybe the issue raised by Samsung would need to be sorted out first (i.e. is there an absolute need for restriction or not). 
In case the group thinks a restriction is needed, Proposal 4 seems to the address the issue without being unnecessarily restrictive (as discussed also in UE capability call). 

	vivo
	It is not clear to us how does this scheduling restriction work for gNB since gNB does not know whether a CBG is transmitted or not by UE.
For example, if a UE is configured with CBG based PUSCH with number of CBG = 4. For initial transmission, PUSCH with low priority carrying all CBGs are scheduled for the UE by gNB. After that, CBG #3 and CBG #4 are to be cancelled due to the overlapping of high priority channel. According to the agreement of cancellation timeline, UE may start the cancellation at any time before the first symbol of overlapping part, which means CBG#2 may be also cancelled. Besides, CBG #2 is not mapped on the symbols including DMRS. In such case, during the receiving at gNB side, gNB cannot tell whether CBG#2 is not decoded or CBG #2 is not transmitted by UE, since UE may or may not transmit CBG #2. Then to get the last CBG reTx e.g. CBG#4, it is ambiguous for the gNB on whether it should firstly schedule the CBG#3 ReTx or CBG#2 Re Tx.
In addition, we share Samsung’s views on how much problematic the issue it is
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