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1. Introduction
At RAN1#102-e meeting [1], we discussed maintenance for 5G V2X with NR-SL WID and agreed several CRs.
In this contribution, we discuss SL-related collision issues.


2. Discussions
2.1. SL/UL prioritization – UL channel with multiple types of information
	RAN1#101-e
Agreements:
· When one SL transmission overlaps with one or more UL transmissions overlapping with any UL transmission in time, 
· multiplexing/prioritization defined on Uu, if any applicable, apply to the overlapping UL transmissions before the prioritization with the SL transmission.
· If the SL transmission still overlaps with more than one UL transmission, 
· the UE transmits SL transmission if the SL transmission is prioritized over all the UL transmissions subject to both UE multiplexing and processing timeline w.r.t. the first SL/UL transmission.
· the UE transmits UL transmission if at least one UL transmission is prioritized over the SL transmission subject to both UE multiplexing and processing timeline w.r.t. the first SL/UL transmission.
· UE processing timeline w.r.t. the first SL/UL transmission is the same as in proposal 8.


· Reason for change
At the previous meeting, RAN1 agreed that UL channel overlap is solved before SL/UL prioritization. In the current specification for this procedure, there are two issues.
1st issue
At the agreement, ‘If the SL transmission still overlaps with more than one UL transmission,’ SL/UL prioritization is applied. However, the current specification does not include the conditional sentence. Update is necessary to reflect the RAN1 agreement appropriately. Otherwise, UE performs prioritization for non-overlapping SL/UL after UL multiplexing.
2nd issue
After UL multiplexing, the SL channel could overlap the UL channel with multiple information types. In this case, it is unclear how to apply prioritization between the SL channel and the outcome of UL channel multiplexing. For example, after UL multiplexing, a PUCCH includes HARQ-ACK and SR. The PUCCH is overlapped with a PSCCH/PSSCH. Current specification does not have a rule to solve this situation.
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Fig. 1: Collision between SL and UL with multiple types of information.

UE behavior at this situation needs to be clarified.
· Option 1: Define new rule to decide the priority of UL transmission with multiple types of information
· Option 2: Use priorities and prioritization rule of channels before UL multiplexing
Option 2 means that, firstly UL multiplexing is applied and one UL channel is determined (here named as UL channel #Z. Then, for each UL channel before UL multiplexing, the priority is compared to the SL channel. If the SL channel is prioritized over all UL channels before the UL multiplexing, the SL channel is transmitted and the UL channel #Z is dropped. If at least one of the UL channels before UL multiplexing is prioritized over the SL channel, the UL channel #Z is transmitted.
Among the two options, the second option will be better than option 1 since the second one is easier. Option 2 can use the existing prioritization mechanism. Whereas, option 1 needs further RAN1 discussion, which is undesirable in the maintenance phase. Another reason is that achievable performance would be the same/quite similar. 
[image: ][image: ]
Option 1						Option 2
Fig. 2: Option 1 and option 2.

· Summary of change
A: Agreed condition for SL/UL prioritization after UL multiplexing is reflected.
B: SL/UL prioritization after UL multiplexing is processed based on whether or not the SL channel is prioritized over all UL channels before UL multiplexing.
Note that description of section 9 in 38.213 can be reused.
· Consequences if not approved
When one SL transmission overlaps in time with one or more overlapping UL transmissions, the UE cannot solve the SL/UL prioritization after UL multiplexing as agreed.
Text proposal 1:
	[bookmark: _Toc29894885][bookmark: _Toc29899184][bookmark: _Toc29899602][bookmark: _Toc29917338][bookmark: _Toc36498213][bookmark: _Toc45699242]-------------------------- Start of Text Proposal for TS 38.213 --------------------------
<Unchanged parts omitted>
[bookmark: _Toc45699241][bookmark: _Toc52208403]16.2.4.3.1	Prioritizations for sidelink and uplink transmissions 
<Unchanged parts omitted>
When one or more SL transmissions from a UE overlap in time with multiple non-overlapping UL transmissions from the UE, the UE performs the SL transmissions if at least one SL transmission is prioritized over all UL transmissions subject to the UE processing timeline with respect to the first SL transmission and the first UL transmission.
When one or more UL transmissions from a UE overlap in time with multiple non-overlapping SL transmissions, the UE performs the UL transmissions if at least one UL transmission is prioritized over all SL transmissions subject to the UE processing timeline with respect to the first SL transmission and the first UL transmission.
When one SL transmission overlaps in time with one or more overlapping UL transmissions, the UE first resolves the overlapping UL transmissions. Then, if the SL transmission overlaps in time one or more UL transmissions after the UL multiplexing,
· the UE performs the SL transmission if the SL transmission is prioritized over all UL transmissions before the UL multiplexing subject to both the UE multiplexing and processing timelines with respect to the first SL transmission and the first UL transmission, where the UE processing timeline with respect to the first SL transmission and the first UL transmission is same as when one or more SL transmissions overlap in time with multiple non-overlapping UL transmissions. 
· When one SL transmission overlaps in time with one or more overlapping UL transmissions, the UE performs the UL transmission after the UL multiplexing if at least one UL transmission before the UL multiplexing is prioritized over the SL transmission subject to both the UE multiplexing and processing timelines with respect to the first SL transmission and the first UL transmission, where the UE processing timeline with respect to the first SL transmission and the first UL transmission is same as when one or more SL transmissions overlap in time with multiple non-overlapping UL transmissions.
<Unchanged parts omitted>
-------------------------- End of Text Proposal for TS 38.213 --------------------------




2.2. SL/UL prioritization – PSCCH/PSSCH vs UL transmission without UL-SCH/SR
· Reason for change
RAN1 agreed so far several rules of collision handling between SL and UL transmissions. However, some overlapping cases are not defined in the current specifications. The following table is the list of all collisions between SL and UL transmissions, and specified corresponding rules, in our understanding.
Table 1: Collisions and handling methods.
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The above four ‘Undefined’ cases need to be clarified with certain UE behavior. For each UL channel/signal, the same prioritization as that for PSFCH/S-SSB transmission can be applied, which will be the easiest solution.
· Summary of change
A: Overlap between PSCCH/PSSCH and PUSCH without UL-SCH, or PUCCH with DL HARQ-ACK/CSI, or SRS is solved by using PHY priorities with two thresholds.
B: PRACH is always prioritized over PSCCH/PSSCH.
· Consequences if not approved
UE does not handle some collision cases between SL and UL transmissions.
[bookmark: _GoBack]Text proposal 2:
	-------------------------- Start of Text Proposal for TS 38.213 --------------------------
<Unchanged parts omitted>
16.2.4.3.1	Prioritizations for sidelink and uplink transmissions 
<Unchanged parts omitted>
For prioritization between 
-	PSFCH/S-SS/PSBCH block transmission and UL transmission other than a PRACH, or a PUSCH scheduled by an UL grant in a RAR, or a PUCCH with sidelink HARQ-ACK information report, or
-	PSCCH/PSSCH transmission and UL transmission other than a PRACH, or a PUSCH with UL-SCH, or a PUCCH with SR, or a PUCCH with sidelink HARQ-ACK information report,
the UE determines a prioritized transmission as follows:
-	if the UL transmission is for a PUSCH or for a PUCCH with priority index 1, 
-	if sl-PriorityThresholdULURLLC is provided
-	the SL transmission has higher priority than the UL transmission if a smallest priority value of the SL transmission(s) is smaller than sl-PriorityThresholdULURLLC; otherwise, the UL transmission has higher priority than the SL transmission
-	else
-	the UL transmission has higher priority than the SL transmission
-	else
-	the SL transmission has higher priority than the UL transmission if the smallest priority value of the SL transmission(s) is smaller than sl-PriorityThreshold; otherwise, the UL transmission has higher priority than the SL transmission
A PRACH transmission, or a PUSCH scheduled by an UL grant in a RAR, has higher priority than a PSCCH/PSSCH or a PSFCH or a S-SS/PSBCH block transmission.
<Unchanged parts omitted>
-------------------------- End of Text Proposal for TS 38.213 --------------------------




2.1. Collision between PUCCH with SL HARQ-ACK and PUSCH with/without Uu UCI
· Reason for change
	RAN1#98bis
Agreements
· SL HARQ-ACK is reported in PUSCH when reporting in PUCCH overlaps with a PUSCH transmission.
· The Rel-15 procedures and signaling for multiplexing DL HARQ-ACKs in PUSCH are reutilized.
RAN1#99
Conclusion:
· No support of multiplexing of SL HARQ and Uu UCI on PUCCH or PUSCH in Rel-16
· Note: this reverts the agreements made during RAN1#98b email discussion


At the previous meeting, it was agreed that SL HARQ-ACK can be multiplexed on a PUSCH. Meanwhile, it was also agreed SL HARQ-ACK cannot be multiplexed with Uu UCI (DL HARQ-ACK, SR, CSI) on a PUCCH or PUSCH. According to the above two agreements, the following two UE behaviors are assumed:
· i) If a PUCCH including SL HARQ-ACK is overlapped with a PUSCH without UCI, the SL HARQ-ACK is piggybacked on the PUSCH.
· ii) If a PUCCH including SL HARQ-ACK is overlapped with a PUSCH with UCI, either channel is dropped.
However, current specification does not describe any conditions and corresponding UE behaviors for this collision case. Clarification for these cases is necessary. For ii), reusing the handling rule in section 9.2.5.0 of 38.213 would be the easiest solution while some solutions are considerable.
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i) without Uu UCI					ii) with Uu UCI
Fig. 3: Collision between a PUCCH including SL HARQ-ACK and PUSCH with/without Uu UCI.

In addition, the PUSCH might be overlapped with another PUCCH including UCI. When the PUCCH is collided with the first PUCCH including SL HARQ-ACK, section 9.2.5.0 in 38.213 is applied. On the other hand, if the overlap between the two PUCCHs does not occur, UE behavior is not defined in the current specification. Clarification for also this case is necessary. We believe that section 9.2.5.0 can be reused as well, before any collision handling with the PUSCH.
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Fig. 4: Additional collision with a PUCCH with Uu UCI.

· Summary of change
A: The above i) is added
B: For the above ii), prioritization rule described in section 9.2.5.0 is applied
C: When another PUCCH including Uu UCI is overlapped with the PUSCH but is not overlapped with the first PUCCH including SL HARQ-ACK, firstly prioritization rule described in section 9.2.5.0 is applied between the two non-overlapping PUCCHs.
· Consequences if not approved
UE does not handle collision case between PUCCH with SL HARQ-ACK and PUSCH with/without Uu UCI.


Text proposal 3:
	-------------------------- Start of Text Proposal for TS 38.213 --------------------------
<Unchanged parts omitted>
16.5	UE procedure for reporting HARQ-ACK on uplink
...
A UE does not expect to be provided PUCCH resources or PUSCH resources to report HARQ-ACK information that start earlier than  after the end of a last symbol of a last PSFCH reception occasion, from a number of PSFCH reception occasions that the UE generates HARQ-ACK information to report in a PUCCH or PUSCH transmission, where
-	 and  are defined in [4, TS 38.211]
-	, where  is the SCS configuration of the SL BWP and  is the SCS configuration of the active UL BWP on the primary cell 
-	 is determined from  according to Table 16.5-1 
Table 16.5-1: Values of  
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	0
	14

	1
	18

	2
	28

	3
	32



If a UE would transmit SL HARQ-ACK in a PUCCH that overlaps with a PUSCH transmission, and the PUSCH and PUCCH transmissions fulfill the above conditions, the UE 
-	multiplexes the SL HARQ-ACK information in the PUSCH transmission and does not transmit the PUCCH if the PUSCH does not include UCI;
-	performs prioritization as described in Clause 9.2.5.0, except that the second PUCCH is replaced by the PUSCH, if the PUSCH includes UCI.
If a UE would transmit SL HARQ-ACK in a PUCCH and UCI in another PUCCH, and the two PUCCH transmissions overlap with a PUSCH transmission and do not overlap each other, the UE performs prioritization as described in Clause 9.2.5.0. Then, the UE solves the overlap between the prioritized PUCCH transmission and the PUSCH transmission.
<Unchanged parts omitted>
-------------------------- End of Text Proposal for TS 38.213 --------------------------






3. Conclusion
In this contribution, we discussed maintenance of SL physical layer procedure. Proposals are summarized as following: 
Text proposal 1:
	-------------------------- Start of Text Proposal for TS 38.213 --------------------------
<Unchanged parts omitted>
16.2.4.3.1	Prioritizations for sidelink and uplink transmissions 
<Unchanged parts omitted>
When one or more SL transmissions from a UE overlap in time with multiple non-overlapping UL transmissions from the UE, the UE performs the SL transmissions if at least one SL transmission is prioritized over all UL transmissions subject to the UE processing timeline with respect to the first SL transmission and the first UL transmission.
When one or more UL transmissions from a UE overlap in time with multiple non-overlapping SL transmissions, the UE performs the UL transmissions if at least one UL transmission is prioritized over all SL transmissions subject to the UE processing timeline with respect to the first SL transmission and the first UL transmission.
When one SL transmission overlaps in time with one or more overlapping UL transmissions, the UE first resolves the overlapping UL transmissions. Then, if the SL transmission overlaps in time one or more UL transmissions after the UL multiplexing,
· the UE performs the SL transmission if the SL transmission is prioritized over all UL transmissions before the UL multiplexing subject to both the UE multiplexing and processing timelines with respect to the first SL transmission and the first UL transmission, where the UE processing timeline with respect to the first SL transmission and the first UL transmission is same as when one or more SL transmissions overlap in time with multiple non-overlapping UL transmissions. 
· When one SL transmission overlaps in time with one or more overlapping UL transmissions, the UE performs the UL transmission after the UL multiplexing if at least one UL transmission before the UL multiplexing is prioritized over the SL transmission subject to both the UE multiplexing and processing timelines with respect to the first SL transmission and the first UL transmission, where the UE processing timeline with respect to the first SL transmission and the first UL transmission is same as when one or more SL transmissions overlap in time with multiple non-overlapping UL transmissions.
<Unchanged parts omitted>
-------------------------- End of Text Proposal for TS 38.213 --------------------------



Text proposal 2:
	-------------------------- Start of Text Proposal for TS 38.213 --------------------------
<Unchanged parts omitted>
16.2.4.3.1	Prioritizations for sidelink and uplink transmissions 
<Unchanged parts omitted>
For prioritization between 
-	PSFCH/S-SS/PSBCH block transmission and UL transmission other than a PRACH, or a PUSCH scheduled by an UL grant in a RAR, or a PUCCH with sidelink HARQ-ACK information report, or
-	PSCCH/PSSCH transmission and UL transmission other than a PRACH, or a PUSCH with UL-SCH, or a PUCCH with SR, or a PUCCH with sidelink HARQ-ACK information report,
the UE determines a prioritized transmission as follows:
-	if the UL transmission is for a PUSCH or for a PUCCH with priority index 1, 
-	if sl-PriorityThresholdULURLLC is provided
-	the SL transmission has higher priority than the UL transmission if a smallest priority value of the SL transmission(s) is smaller than sl-PriorityThresholdULURLLC; otherwise, the UL transmission has higher priority than the SL transmission
-	else
-	the UL transmission has higher priority than the SL transmission
-	else
-	the SL transmission has higher priority than the UL transmission if the smallest priority value of the SL transmission(s) is smaller than sl-PriorityThreshold; otherwise, the UL transmission has higher priority than the SL transmission
A PRACH transmission, or a PUSCH scheduled by an UL grant in a RAR, has higher priority than a PSCCH/PSSCH or a PSFCH or a S-SS/PSBCH block transmission.
<Unchanged parts omitted>
-------------------------- End of Text Proposal for TS 38.213 --------------------------



Text proposal 3:
	-------------------------- Start of Text Proposal for TS 38.213 --------------------------
<Unchanged parts omitted>
16.5	UE procedure for reporting HARQ-ACK on uplink
...
A UE does not expect to be provided PUCCH resources or PUSCH resources to report HARQ-ACK information that start earlier than  after the end of a last symbol of a last PSFCH reception occasion, from a number of PSFCH reception occasions that the UE generates HARQ-ACK information to report in a PUCCH or PUSCH transmission, where
-	 and  are defined in [4, TS 38.211]
-	, where  is the SCS configuration of the SL BWP and  is the SCS configuration of the active UL BWP on the primary cell 
-	 is determined from  according to Table 16.5-1 
Table 16.5-1: Values of  
	
	

	0
	14

	1
	18

	2
	28

	3
	32



If a UE would transmit SL HARQ-ACK in a PUCCH that overlaps with a PUSCH transmission, and the PUSCH and PUCCH transmissions fulfill the above conditions, the UE 
-	multiplexes the SL HARQ-ACK information in the PUSCH transmission and does not transmit the PUCCH if the PUSCH does not include UCI;
-	performs prioritization as described in Clause 9.2.5.0, except that the second PUCCH is replaced by the PUSCH, if the PUSCH includes UCI.
If a UE would transmit SL HARQ-ACK in a PUCCH and UCI in another PUCCH, and the two PUCCH transmissions overlap with a PUSCH transmission and do not overlap each other, the UE performs prioritization as described in Clause 9.2.5.0. Then, the UE solves the overlap between the prioritized PUCCH transmission and the PUSCH transmission.
<Unchanged parts omitted>
-------------------------- End of Text Proposal for TS 38.213 --------------------------
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