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1. Introduction
At RAN1#104-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
· Discussion/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
RAN1#104-e
Agreements:
· UE does not expect the case when a PUSCH with no UCI overlaps with two non-overlapping PUCCHs each of which contains SL HARQ-ACK and Uu UCI.
· No spec change is needed. 
Agreement: In terms of prioritization between PUCCH with SL HARQ-ACK and PUCCH with UCI, the principle specified in 9.2.5.0 are used only.
CRs? 2/2  latest draft CR is endorsed. Final CR in R1-2102069 (38.213, CR0194)


At the last meeting, discussions on condition of SL HARQ-ACK multiplexing on PUSCH were made. However, it was noticed in spec that PUCCH prioritization did not work as agreed in RAN1, and thus the above 4th agreement was reached for PUCCH prioritization before discussions on PUCCH/PUSCH overlap. PUCCH/PUSCH overlap in spec is still not aligned with the above agreements. Further discussions and corrections are necessary.
Based on agreements in RAN1#98bis and RAN1#99, the following two situations are feasible and should be discussed:
· Case i) If a PUCCH with SL HARQ-ACK is overlapped with a PUSCH without any UCI
· Case ii) If a PUCCH with SL HARQ-ACK is overlapped with a PUSCH with A/SP-CSI which is triggered as ‘on PUSCH’
For each case, the PUSCH is associated with a priority index introduced by Rel-16 URLLC WI and the PUCCH is associated with a priority value involved with the corresponding PSFCH. These priority should be considered for this discussion (including whether or not behavior is different dependent on priorities). 
[image: ] 
Case i)
 [image: ]
Case ii)
Fig. 1: Collision between a PUCCH with SL HARQ-ACK and PUSCH with/without Uu UCI.
For Case i), the following options can be raised:
Option 1: Multiplex SL HARQ-ACK on PUSCH with any priority index
Option 2: Reuse prioritization rule between PUCCH with SL HARQ-ACK and PUCCH with Uu UCI. If SL PUCCH is prioritized, SL HARQ-ACK is multiplexed on PUSCH; otherwise, PUSCH is transmitted and SL HARQ-ACK is dropped.
Option 2 is aligned with PUCCH prioritization agreed in previous meeting, but spec update is necessary. In addition, one issue in option 2 would be that gNB cannot know priority value of SL PUCCH. This means that gNB needs to do blind decoding. Although option 1 is not the best way from reliability performance perspective, it seems reasonable choice also in consideration of current discussion phase.
For Case ii), the following options can be considered:
Option A: Prioritize either always
Option B: Reuse prioritization rule between PUCCH with SL HARQ-ACK and PUCCH with Uu UCI. If SL PUCCH is prioritized, SL HARQ-ACK is transmitted on PUCCH and the PUSCH is dropped; otherwise, PUSCH is transmitted and SL HARQ-ACK is dropped.
Option C: Error case
Note that UE behavior for this case is ‘multiplexing’ in the current spec, which is not aligned with conclusion in RAN#99. Option A is easier, but URLLC traffic of UL or SL is dropped, which is undesirable. Option B is aligned with PUCCH prioritization agreed in previous meeting, and there is no issue of gNB blind decoding as opposed to option 2 in case i). Option C seems also possible by smart gNB scheduler. Considering current discussion phase, new rule would not be preferable so we suggest to take Option C.
· Summary of change
UE behavior for the case that PUCCH with SL HARQ-ACK is overlapped with a PUSCH without Uu UCI in time is specified. (Option 1 and Option C)
· 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>
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<Unchanged parts omitted>
If a UE 
-	would multiplex UCI in a PUCCH transmission that overlaps with a PUSCH transmission, and 
-	the PUSCH and PUCCH transmissions fulfill the conditions in Clause 9.2.5 for UCI multiplexing, 
the UE 
-	multiplexes only HARQ-ACK information in response to a PDSCH reception or a SPS PDSCH release, if any, from the UCI in the PUSCH transmission and does not transmit the PUCCH if the UE multiplexes aperiodic or semi-persistent CSI reports in the PUSCH;
-	multiplexes only HARQ-ACK information in response to a PDSCH reception or a SPS PDSCH release and CSI reports, if any, from the UCI in the PUSCH transmission and does not transmit the PUCCH if the UE does not multiplex aperiodic or semi-persistent CSI reports in the PUSCH.;
-	multiplexes SL HARQ-ACK reports in the PUSCH transmission and does not transmit the PUCCH if the UCI includes only SL HARQ-ACK reports and the UE does not multiplex aperiodic or semi-persistent CSI reports in the PUSCH;
-	does not expect that the PUCCH transmission overlapped with a PUSCH transmission is scheduled if the UCI includes only SL HARQ-ACK reports and the UE multiplexes aperiodic or semi-persistent CSI reports in the PUSCH.
<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
[bookmark: _GoBack]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 including prioritization by priority index and then 9.2.5 (multiplexing procedure for the same priority index and no repetition case) or 9.2.6 (repetition case). Referring only 9.2.5 is not sufficient.
· Summary of change
Referred sections are added.
· Consequences if not approved
Prioritization/multiplexing specified in section 9 and 9.2.6 is not included in procedures performed before SL/UL prioritization. This is not intended UE behavior in RAN1 agreements.
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>
-------------------------- 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>
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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 --------------------------



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>
9	UE procedure for reporting control information
<Unchanged parts omitted>
If a UE 
-	would multiplex UCI in a PUCCH transmission that overlaps with a PUSCH transmission, and 
-	the PUSCH and PUCCH transmissions fulfill the conditions in Clause 9.2.5 for UCI multiplexing, 
the UE 
-	multiplexes only HARQ-ACK information in response to a PDSCH reception or a SPS PDSCH release, if any, from the UCI in the PUSCH transmission and does not transmit the PUCCH if the UE multiplexes aperiodic or semi-persistent CSI reports in the PUSCH;
-	multiplexes only HARQ-ACK information in response to a PDSCH reception or a SPS PDSCH release and CSI reports, if any, from the UCI in the PUSCH transmission and does not transmit the PUCCH if the UE does not multiplex aperiodic or semi-persistent CSI reports in the PUSCH.;
-	multiplexes SL HARQ-ACK reports in the PUSCH transmission and does not transmit the PUCCH if the UCI includes only SL HARQ-ACK reports and the UE does not multiplex aperiodic or semi-persistent CSI reports in the PUSCH;
-	does not expect that the PUCCH transmission overlapped with a PUSCH transmission is scheduled if the UCI includes only SL HARQ-ACK reports and the UE multiplexes aperiodic or semi-persistent CSI reports in the PUSCH.
<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>
-------------------------- End of Text Proposal for TS 38.213 --------------------------


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 --------------------------
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