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1. Introduction
At RAN1#103-e meeting [1], we discussed maintenance for 5G V2X with NR-SL WID and agreed several CRs.
In this contribution, we share our views for maintenance of SL physical layer procedure.

2. Discussions
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 three UE situations are assumed:
· Case i) If a PUCCH with SL HARQ-ACK is overlapped with a PUSCH without any UCI, the SL HARQ-ACK is piggybacked on the PUSCH.
· Case ii) If a PUCCH with SL HARQ-ACK is overlapped with a PUSCH with A/SP-CSI which is triggered as ‘on PUSCH’, either channel is dropped.
· Case iii) If a PUSCH without any UCI is overlapped with a PUCCH with SL HARQ-ACK and a PUCCH with Uu UCI, and the two PUCCHs are not overlapped each other
However, current specification does not describe any conditions and corresponding UE behaviors for these collision cases. It means, in the current specification, UE behavior becomes always multiplexing all UCIs including SL HARQ-ACK on the PUSCH, as case i). Update to follow the agreements is necessary. For ii), reusing the handling rule in section 9.2.5.0 of 38.213 would be the easiest solution. For iii), we believe that section 9.2.5.0 can be reused as well, before any collision handling with the PUSCH.
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Case ii
[image: ]
Case iii
Fig. 3: Collision between a PUCCH including SL HARQ-ACK and PUSCH with/without 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: For the above iii), 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 as agreed.

Text proposal 1:
	-------------------------- 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 between the two PUCCHs 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 --------------------------



2.2. SL/UL prioritization – reference of UL multiplexing/prioritization
	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 is a description that prioritization between SL/UL is performed after doing clause 9.2.5 of 38.213. However, for UL multiplexing/prioritization, UE firstly follows clause 9 and then 9.2.5/9.2.6. Referring only 9.2.5 is not sufficient.
In addition, the current description of SL/UL prioritization for the case that SL is overlapped with one or more overlapping UL is not correct since this situation does not occur after UL multiplexing, which is applied firstly as described in the same clause. The correct situation is that a SL transmission is overlapped with a UL transmission that is outcome of UL multiplexing/prioritization of one or more overlapping UL channels.
Summary of change
A: Referred sections are added.
B: Condition of SL/UL prioritization is corrected as one SL transmission overlaps in time with a UL transmission that is determined by UL multiplexing or prioritization of one or more overlapping UL transmissions.
Text proposal 2:
	[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 
A UE performs prioritization between SL transmissions/receptions and UL transmissions after performing the procedures described in Clause 9, Clause 9.2.5, and Clause 9.2.6, and in Clause 6.1 of [6, TS 38.214]. 
<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 a UL transmission that is determined by UL multiplexing or prioritization of one or more overlapping UL transmissions, the UE performs the SL transmission if the SL transmission is prioritized over all UL transmissions subject to both the ULE 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 a UL transmission that is determined by UL multiplexing or prioritization of one or more overlapping UL transmissions, the UE performs the UL transmission if at least one UL transmission 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 --------------------------



2.3. SL/UL prioritization – carriers
· Reason for change
At the current specification, UE behavior for prioritization of SL and UL at the same serving cell is described for UE incapable of the simultaneous transmissions. However, from two reasons, the current text should be updated. Firstly, ‘serving cell’ is not valid terminology for SL. Secondly, description of the corresponding UE capability in 38.306 is the following. In other words, UL and SL may be at the same band/CC, may not.
	supportedTxBandCombListPerBC-Sidelink-r16, supportedRxBandCombListPerBC-Sidelink-r16
Indicates, for a particular Uu band combination, the PC5 band combination(s) on which the UE supports simultaneous transmission/reception. The leading / leftmost bit (bit 0) corresponds to the first band combination included in BandCombinationListSidelinkEUTRA-NR, the next bit corresponds to the second band combination included in BandCombinationListSidelinkEUTRA-NR and so on. with value 1 indicating simultaneous transmission/reception is supported.


Similarly, UE behavior of SL and UL for UE capable of the simultaneous transmissions should be updated as well; i.e., ‘serving cell’ is not used and any combinations of Uu BC and PC5 BC are covered.
· Summary of change
A: ‘Serving cell’ is not used. Instead, ‘carrier’ is used as reception part.
B: UL and SL on both the same carrier or different carriers are covered.
· Consequences if not approved
RAN1 spec. is not aligned with UE capability.
Text proposal 3:
	-------------------------- Start of Text Proposal for TS 38.213 --------------------------
<Unchanged parts omitted>
[bookmark: _Toc29894884][bookmark: _Toc29899183][bookmark: _Toc29899601][bookmark: _Toc29917337][bookmark: _Toc36498212][bookmark: _Toc45699240][bookmark: _Toc60601357]16.2.4.3	Simultaneous SL and UL transmissions/receptions
If a UE 
-	would simultaneously transmit on the UL and on the SL of a serving cell in a carrier or in two respective carriers, and
-	the UE is not capable of simultaneous transmissions on the UL and on the SL of the serving cell in the carrier or in the two respective carriers
the UE transmits only on the link, UL or SL, with the higher priority.
If a UE 
-	would simultaneously transmit on the UL and receive on the SL in a carrier,
the UE transmits on UL or receives on SL, with the higher priority.
If a UE 
-	is capable of simultaneous transmissions on the UL and on the SL of two respective carriers of a serving cell, or of two respective serving cells in a carrier or in two respective carriers,
-	would transmit on the UL and on the SL of the two respective carriers of the serving cell, or of the two respective serving cells in the carrier or in the two respective carriers, 
-	the transmission on the UL would overlap with the transmission on the SL over a time period, and
-	the total UE transmission power over the time period would exceed 
the UE 
-	reduces the power for the UL transmission prior to the start of the UL transmission, if the SL transmission has higher priority than the UL transmission as determined in Clause 16.2.4.3.1, so that the total UE transmission power would not exceed 
-	reduces the power for the SL transmission prior to the start of the SL transmission, if the UL transmission has higher priority than the SL transmission as determined in Clause 16.2.4.3.1, so that the total UE transmission power would not exceed 
<Unchanged parts omitted>
-------------------------- End of Text Proposal for TS 38.213 --------------------------



2.4. SL/UL prioritization – SL RX vs PUCCH with SL HARQ-ACK
· Reason for change
RAN1 agreed so far several rules of collision handling between SL and UL transmissions and most collision cases are specified. However, as shown as ‘undefined’ in table 1, there is the last case which is unspecified - SL RX vs PUCCH with SL HARQ-ACK. To complete SL specifications, the last case should be concluded in this meeting. SL TX vs PUCCH with SL HARQ-ACK has already been specified; hence, reusing this rule is the most reasonable way.
Table 1: Collisions and handling methods.
[image: ]
· Summary of change
For SL RX vs PUCCH with SL HARQ-ACK, a priority value of the PUCCH is compared to a priority value of the SL transmission. UE performs prioritized one.
· Consequences if not approved
UE does not handle the collision case.
Text proposal 4:
	-------------------------- 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>
A PUCCH transmission with a sidelink HARQ-ACK information report has higher priority than a SL transmission or reception if a priority value of the PUCCH is smaller than a priority value of the SL transmission or reception. The priority value of the PUCCH transmission is as described in Clause 16.5. If the priority value of the PUCCH transmission is larger than the priority value of the SL transmission or reception, the SL transmission or reception has higher priority.
<Unchanged parts omitted>
-------------------------- End of Text Proposal for TS 38.213 --------------------------



2.5. Clarification on the sidelink slot for periodic reservation
At the last meeting, RAN1 discussed clarification on the sidelink slot in [103-e-NR-Rel-16-V2X-07], but there was no consensus and re-discussion at this meeting is necessary. The following options were listed in the email discussion.
	Q2. What option can you accept for the interpretation of sidelink slot for resource reservation period?
Option 0: No additional agreement
Option 1: If a UE transmits a SCI format 1-A in slot n in a resource pool, and if “Resource reservation period” in the SCI format 1-A indicates P’ (following 8.1.7 of 38.214),
-         P’ is counted in [image: C:\Users\8209346\AppData\Local\Microsoft\Windows\INetCache\Content.MSO\A268CFD3.tmp](i.e. The number of slots in the resource pool between slot n and slot n+P’ is always the same as P’ (including slot n+P’ itself)).
Option 1’: Option 1 + updated equation in 8.1.7 (N is the number of slots belonging to the resource pool)
Option 2: If a UE transmits a SCI format 1-A in slot n in a resource pool, and if “Resource reservation period” in the SCI format 1-A indicates P’ (following 8.1.7 of 38.214), P’ is counted in [image: C:\Users\8209346\AppData\Local\Microsoft\Windows\INetCache\Content.MSO\4D226C59.tmp](i.e. The number of slots in the resource pool between slot n and slot n+P’ can be less than P’).
  Option 2-1: No further change
  Option 2-2: Add “UE expects [image: C:\Users\8209346\AppData\Local\Microsoft\Windows\INetCache\Content.MSO\FD3AE8CF.tmp]belong to the set of slots assigned to the resource pool.”
  Option 2-3: Add “If slot [image: C:\Users\8209346\AppData\Local\Microsoft\Windows\INetCache\Content.MSO\DDEF7AB5.tmp] is not in the resource pool, the next slot in the resource pool should be used instead.”
Option 3: If a UE transmits a SCI format 1-A in slot n in a resource pool, “Resource reservation period” P in the SCI format 1-A indicates the period in terms of ms.
  If the physical slot after P ms is not in the resource pool, the next slot in the resource pool should be used instead.
Option 4: If a UE transmits a SCI format 1-A in slot n in a resource pool, and if “Resource reservation period” in the SCI format 1-A indicates P’ (following 8.1.7 of 38.214), P’ is counted in the slots that can be used for SL transmission (i.e. the gap between the slots indicated in SCI within two periods is P).
   Add “UE expects [image: C:\Users\8209346\AppData\Local\Microsoft\Windows\INetCache\Content.MSO\EF85A0D1.tmp]belong to the set of slots assigned to the resource pool.”


The main issue is jitter. When P’ is counted in a slot set without S-SSB and reserved slots, actual time gap to the next transmission occasion could be larger than the indicated periodicity. In the above options, option 1 uses  and option 2 uses . Their slot sets do not include S-SSB and reserved slots; i.e. jitter issue is not avoided. Option 3 can mitigate the jitter issue, but it leads to reservation overlap, which is another undesirable issue. Option 4 can solve the jitter issue; however, it would be a bit difficult to guarantee that the indicated slot belongs to the resource pool. Based on the above analysis, any options are not perfect solution. Some issue would unfortunately be left. It is noted that, the definition of N was agreed at RAN2 as the number of slots that can be used for SL transmission within 20 msec of the configured UL-DL configuration. N includes S-SSB and reserved slots, and updating this definition is not preferable at this stage.
Now our preference is to take option 1. Any option other than option 2-2 and option 4 still have the jitter issue. The jitter level would be the same. In option 2-1, UE behavior is unclear when the indicated slot is not included in the resource pool. Option 2-2 is difficult as option 4. Option 2-3 and option 3 lead resource collision issue. Therefore, it seems option 1 is the simplest choice, which does not cause another issue.
Proposal for agreement:
· For periodic reservation, support option 1.
· Option 1: If a UE transmits a SCI format 1-A in slot n in a resource pool, and if “Resource reservation period” in the SCI format 1-A indicates P’ (following 8.1.7 of 38.214),
· P’ is counted in [image: C:\Users\8209346\AppData\Local\Microsoft\Windows\INetCache\Content.MSO\A268CFD3.tmp](i.e. The number of slots in the resource pool between slot n and slot n+P’ is always the same as P’ (including slot n+P’ itself)).

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>
16.5	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
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	1
	18
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	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 between the two PUCCHs 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 --------------------------


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 
A UE performs prioritization between SL transmissions/receptions and UL transmissions after performing the procedures described in Clause 9, Clause 9.2.5, and Clause 9.2.6, and in Clause 6.1 of [6, TS 38.214]. 
<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 a UL transmission that is determined by UL multiplexing or prioritization of one or more overlapping UL transmissions, the UE performs the SL transmission if the SL transmission is prioritized over all UL transmissions subject to both the ULE 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 a UL transmission that is determined by UL multiplexing or prioritization of one or more overlapping UL transmissions, the UE performs the UL transmission if at least one UL transmission 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 --------------------------


[bookmark: _GoBack]Text proposal 3:
	-------------------------- Start of Text Proposal for TS 38.213 --------------------------
<Unchanged parts omitted>
16.2.4.3	Simultaneous SL and UL transmissions/receptions
If a UE 
-	would simultaneously transmit on the UL and on the SL of a serving cell in a carrier or in two respective carriers, and
-	the UE is not capable of simultaneous transmissions on the UL and on the SL of the serving cell in the carrier or in the two respective carriers
the UE transmits only on the link, UL or SL, with the higher priority.
If a UE 
-	would simultaneously transmit on the UL and receive on the SL in a carrier,
the UE transmits on UL or receives on SL, with the higher priority.
If a UE 
-	is capable of simultaneous transmissions on the UL and on the SL of two respective carriers of a serving cell, or of two respective serving cells in a carrier or in two respective carriers,
-	would transmit on the UL and on the SL of the two respective carriers of the serving cell, or of the two respective serving cells in the carrier or in the two respective carriers, 
-	the transmission on the UL would overlap with the transmission on the SL over a time period, and
-	the total UE transmission power over the time period would exceed 
the UE 
-	reduces the power for the UL transmission prior to the start of the UL transmission, if the SL transmission has higher priority than the UL transmission as determined in Clause 16.2.4.3.1, so that the total UE transmission power would not exceed 
-	reduces the power for the SL transmission prior to the start of the SL transmission, if the UL transmission has higher priority than the SL transmission as determined in Clause 16.2.4.3.1, so that the total UE transmission power would not exceed 
<Unchanged parts omitted>
-------------------------- End of Text Proposal for TS 38.213 --------------------------


Text proposal 4:
	-------------------------- 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>
A PUCCH transmission with a sidelink HARQ-ACK information report has higher priority than a SL transmission or reception if a priority value of the PUCCH is smaller than a priority value of the SL transmission or reception. The priority value of the PUCCH transmission is as described in Clause 16.5. If the priority value of the PUCCH transmission is larger than the priority value of the SL transmission or reception, the SL transmission or reception has higher priority.
<Unchanged parts omitted>
-------------------------- End of Text Proposal for TS 38.213 --------------------------


Proposal for agreement:
· For periodic reservation, support option 1.
· Option 1: If a UE transmits a SCI format 1-A in slot n in a resource pool, and if “Resource reservation period” in the SCI format 1-A indicates P’ (following 8.1.7 of 38.214),
· P’ is counted in [image: C:\Users\8209346\AppData\Local\Microsoft\Windows\INetCache\Content.MSO\A268CFD3.tmp](i.e. The number of slots in the resource pool between slot n and slot n+P’ is always the same as P’ (including slot n+P’ itself)).
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