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1. Introduction
[bookmark: OLE_LINK11][bookmark: OLE_LINK12]In this contribution, we focus on several remaining issues for UCI transmissions. This contribution is revised from our previous tdoc R1-2002250.
2. Discussion
2.1. Collision handling between PUCCH and PUCCH
According to the RAN1-99, for dynamically scheduled UL transmissions, there is a timeline requirement to cancel. 
	Agreement:
When a high-priority UL transmission overlaps with a low-priority UL transmission in a slot, 
· The UE is expected to cancel the low-priority UL transmission starting from Tproc,2 +d1 after the end of PDCCH scheduling the high-priority transmission, where
· Tproc,2 is correponding to UE processing time capability for the carrier. 
· Value d1 is the time duration corresponding to 0,1,2 symbols reported by UE capability
· Note: d_2,1=0 is for cancellation
· The minimum processing time of the high priority channel is extended by d2 symbols
· Value d2 is the time duration corresponding to 0,1,2 symbols reported by UE capability
· The overlapping condition is per repetition of the uplink transmission



The previous E meeting also discussed and gathered some proposals at the third email loop, as in R1-2002785. Although an explicit agreement or conclusion was not drawn, many companies expressed a detailed explanations on each question.
In addition, the semi-persistent/periodic UL transmission of higher priority index can also cancel an UL transmission of lower priority index, which is stated in the following texts in the TS. There were some discussions regarding this issue, and the semi-persistent/periodic UL transmission does not have a strict timeline requirement to consider because it involves largely implementations. However, in our understanding, in some cases such as below, the more clarified interpretation are necessary.
	TS 38.213-g10 section 9
…
If, after resolving overlapping for PUCCH and/or PUSCH transmissions of a same priority index, a UE determines to transmit
· a first PUCCH of larger priority index, a PUSCH or a second PUCCH of smaller priority index, and a transmission of the first PUCCH would overlap in time with a transmission of the PUSCH or the second PUCCH, the UE does not transmit the PUSCH or the second PUCCH
· a PUSCH of larger priority index, a PUCCH of smaller priority index, and a transmission of the PUSCH would overlap in time with a transmission of the PUCCH, the UE does not transmit the PUCCH 
· a first PUSCH of larger priority index on a serving cell, a second PUSCH of smaller priority index on the serving cell, and a transmission of the first PUSCH would overlap in time with a transmission of the second PUSCH, the UE does not transmit the second PUSCH, where at least one of the two PUSCH is not scheduled by a DCI format 
…



Each PUCCH resource is associated with a priority index, and by comparing the priority index one PUCCH is determined to transmit. The TS 38.213-g00 section 9 uses ‘does not transmit’ to describe the UE behaviour. However, it is not sufficient because there are ambiguities to interpret the UE behaviour.
· Alt 1: The term ‘does not transmit’ means that one of transmission does not occur at all.
· Alt 2: The term ‘does not transmit’ means that one of transmission is stopped as quick as possible.
Typically, both Alt 1 and Alt 2 have the same behaviour. A UE has to follow the strict timeline condition if any DCI involves or the UE can predict the time resource of both UL channels. The UE can choose one UL channel during the preparation. However, the UE cannot predict whether or not to transmit SR. Since the PUCCH resource for SR is configured by higher layers, its timeline is left to implementations and is not specified. We see an ambiguity when a positive SR in priority index 1 would occur while the UE intends to transmit any UL channel in priority index 0.
Suppose that the UL traffic in priority index 1 arrives while the UE is transmitting the UL channel in priority index 0. We believe that this can happen if the UE is configured to both eMBB and URLLC.


 	
[bookmark: _Ref32529005]Figure 1: 	(a) Alt 1: with excessive delay		   (b) Alt 2: with minimal delay
Following the Alt 1, the UE does not transmit the UL channel in priority index 0 in the preparation and instead PUCCH is transmitted. The higher layer triggers the positive SR before UE transmits the UL channel in priority index 0. Otherwise, the UE has to transmit the remaining part and has to wait for the next SR opportunity, which is illustrated in the Figure 1 (a). It is a valid way of operations but with excessive delays.
Following the Alt 2, which is illustrated in the Figure 1 (b), even the UE is transmitting some symbols of the UL channel in priority index 0, the positive SR triggering can stop transmitting the remaining symbols of the UL channel in priority index 0. Since the UE does not need to wait to transmit the PUCCH in priority index 1, operations would have less delays. 
Recalling that the URLLC operation often has a limited time budget, we believe that the sentence ‘does not transmit’ should also imply ‘cancel,’ and we make a corresponding change in the current specification.
[bookmark: _Ref40280576][bookmark: _Ref37254668]Proposal 1: Clarify the collision between configured UL transmissions of different priorities.
[bookmark: _Ref40280579][bookmark: _Ref32529146]Proposal 2: Regarding the dropping less prioritized UL channel, adopt the text proposal.
	TS 38.213-g10 section 9
…
If, after resolving overlapping for PUCCH and/or PUSCH transmissions of a same priority index, a UE determines to transmit
· a first PUCCH of larger priority index, a PUSCH or a second PUCCH of smaller priority index, and a transmission of the first PUCCH would overlap in time with a transmission of the PUSCH or the second PUCCH, the UE does not transmit or cancel the PUSCH or the second PUCCH
· a PUSCH of larger priority index, a PUCCH of smaller priority index, and a transmission of the PUSCH would overlap in time with a transmission of the PUCCH, the UE does not transmit or cancel the PUCCH 
· a first PUSCH of larger priority index on a serving cell, a second PUSCH of smaller priority index on the serving cell, and a transmission of the first PUSCH would overlap in time with a transmission of the second PUSCH, the UE does not transmit or cancel the second PUSCH, where at least one of the two PUSCH is not scheduled by a DCI format 
…



Regarding the email discussion in the previous meeting, which is copied below from R1-2002785, the feature lead suggested a potential proposal 1a. This describes all cases regarding configured transmissions and also collision between SRs. In our understanding, the text allows some transmission before cancelling depending on timeline constraint, and we believe our Proposal 2 captures the intention of the feature lead’s suggestion.
	Potential proposal 1a:
· When a high-priority configured UL transmission overlaps with a low-priority UL transmission in a slot, it is up to UE implementation to make sure that the low priority UL transmission is cancelled no later than the start of the high priority UL transmission.
· This covers at least the collision between high priority SR and any low priority channels, and the collision between high priority CG PUSCH and low priority PUCCH.



2.2. Collision handling between PUCCH and PUSCH
	Agreements:
For handling intra-UE collision in R16, 
· P/SP-CSI on PUCCH is treated with low priority.
· The priority of a SP-CSI on PUSCH depends on the 2-level PHY priority of the PUSCH conveying the SP-CSI. 
· The priority of a A-CSI depends on the 2-level PHY priority of the PUSCH (w/ or w/o UL-SCH) conveying the A-CSI. 

TS 38.213-f80 section 9
…
If a UE would transmit on a serving cell a PUSCH without UL-SCH that overlaps with a PUCCH transmission on a serving cell that includes positive SR information, the UE does not transmit the PUSCH. 
…



In the Rel-15, a PUSCH without UL-SCH should be dropped by a PUCCH carrying SR. This implies that, in the same priority index, PUCCH is transmitted instead of PUSCH. In the different priority index, the UE behaviour would be different, i.e., the UL channel of priority index 1 is chosen to be transmitted. For example, PUSCH without UL-SCH of priority index 0 and PUCCH for SR of priority index 1 already drops PUSCH and transmits PUCCH. It needs to clarify that the less prioritized UL channel can be transmitted in some case, otherwise this sentence may not be needed any longer.
In the previous meeting, some companies also discussed this issue as summarized in the section 5.2.3 in the R1-2001016. We would also like to include the priority index in the current text to correctly capture the agreement.
[bookmark: _Ref32529142][bookmark: _Ref37342430]Proposal 3: Regarding PUSCH without UL-SCH and PUCCH with SR, include the following intention.
	TS 38.213-g10 section 9
…
If a UE would transmit on a serving cell a PUSCH without UL-SCH that overlaps with a PUCCH transmission on a serving cell that includes positive SR information, the UE does not transmit the PUSCH if PUSCH does not have higher priority index than PUCCH.
…



3. Conclusion
In this contribution, we have the following proposals.
Proposal 1: Clarify the collision between SR of different priorities.
Proposal 2: Regarding the dropping less prioritized UL channel, adopt the text proposal.
	TS 38.213-g00 section 9
…
If, after resolving overlapping for PUCCH and/or PUSCH transmissions of a same priority index, a UE determines to transmit
· a first PUCCH of larger priority index, a PUSCH or a second PUCCH of smaller priority index, and a transmission of the first PUCCH would overlap in time with a transmission of the PUSCH or the second PUCCH, the UE does not transmit or cancel the PUSCH or the second PUCCH
· a PUSCH of larger priority index, a PUCCH of smaller priority index, and a transmission of the PUSCH would overlap in time with a transmission of the PUCCH, the UE does not transmit or cancel the PUCCH 
· a first PUSCH of larger priority index on a serving cell, a second PUSCH of smaller priority index on the serving cell, and a transmission of the first PUSCH would overlap in time with a transmission of the second PUSCH, the UE does not transmit or cancel the second PUSCH, where at least one of the two PUSCH is not scheduled by a DCI format 
…



Proposal 3: Regarding PUSCH without UL-SCH and PUCCH with SR, include the following intention.
	TS 38.213-g10 section 9
…
If a UE would transmit on a serving cell a PUSCH without UL-SCH that overlaps with a PUCCH transmission on a serving cell that includes positive SR information, the UE does not transmit the PUSCH if PUSCH does not have higher priority index than PUCCH.
…
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