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Introduction
In this contribution, we will discuss the remaining issues related to physical layer procedure of Rel-16 NR-V2X. 
Discussion
1.1 Number of simultaneous transmitted PSFCH
It was agreed that only 1 HARQ-ACK bit is carried per PSFCH. In case of PSFCH TX/TX collision, up to M PSFCH(s) can be selected and transmitted [1]. An LS [2] was sent to RAN4 to ask whether multiple PSFCH(s) can be transmitted simultaneously

Working assumption:
· One PSFCH transmission can include up to X HARQ-ACK bits.
· X=1
Agreements:
· When UE transmits N PSFCHs simultaneously (if supported), transmit power of each PSFCH is the same.
Agreements:
· For Case 3 (PSFCH TX with multiple HARQ feedback to the same UE), 
· For PSFCH resource period N=2 and 4, 
· Solution of Case 2 applies, i.e., select M PSFCH(s) transmissions at least based on priority rule.

According to RAN4’s response, more than 1 PSFCH transmission at the same time is supported, while no RF requirement is done in RAN4 [3].
“RAN4 would like to inform RAN1 that N>1 simultaneous transmission could be possible. However, currently, RAN4 has not defined RF requirements to support number N>1 of simultaneous PSFCH transmission.”
It is not sure whether there is enough time for RAN4 to define the RF requirement for multiple PSFCH transmission in Rel-16 NR-V2X. It is preferred to limit to only 1 PSFCH transmission at the same time per UE in Rel-16 NR-V2X. Considering forward compatibility, N>1 PSFCH will be supported in later release, the number of N can be (pre-)configured. In Rel-16, N is limit to 1.
Proposal 1: For a UE, the maximal number of PSFCH can be transmitted at the same time is (pre-)configurable. In Rel-16, it is set to 1. 
1.2 How to indicate option1/option 2 of groupcast HARQ feedback
During the email discussion [98b-NR-20], the following was agreed:
Agreement:
•	For groupcast HARQ feedback, SCI explicitly indicates either Option 1 or Option 2 is to be used.
How to indicate which option is used needs to be discussed. We have the following options:
Agreements:
· 2nd stage SCI format for groupcast HARQ feedback option 1 and option 2. To down-select during the week:
· Option 1: The same 2nd stage SCI format is used for groupcast HARQ feedback option 1 and option 2.
· SCI indicator to indicate between groupcast Option 1 and groupcast Option 2 is in the 2nd-stage SCI.
· Option 2: Different 2nd stage SCI formats are used in groupcast HARQ feedback option 1 and option 2.
· 1st stage SCI indicates which format is used.

Firstly, we need to clarify the difference between groupcast HARQ feedback option 1 and option 2. There is the following description of SL HARQ feedback in TR 37.985 [4]:
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6.2.4	Sidelink HARQ
NR-V2X supports HARQ based on transmission of ACK/NACK (or DTX) for sidelink unicast and groupcast services, as well as a NACK-only HARQ scheme particular to groupcast services. In addition, it supports blind re-transmission schemes, which are described in sections 6.3.2.1 and 6.3.2.2 on resource allocation modes 1 and 2, respectively.
 “
For groupcast HARQ feedback option 1, NACK-only is used. For groupcast HARQ option 2, both NACK and ACK can be feedback. The parameters “Zone ID” and “Communication range requirement” carried in 2nd stage SCI can be used for groupcast HARQ feedback option 1, but not necessary. Therefore, we prefer the first option in the above agreement. 
Proposal 2: Groupcast HARQ feedback option 1 is not necessary bundled with distance-based feedback
Proposal 3:  The following option is preferred
· Option 1: The same 2nd stage SCI format is used for groupcast HARQ feedback option 1 and option 2.
· SCI indicator to indicate between groupcast Option 1 and groupcast Option 2 is in the 2nd-stage SCI.
Considering that the two fields “Zone ID” and “Communication range requirement” can only be applied to groupcast HARQ feedback option 1, a different 2nd stage SCI format can be defined, such as SCI format 0-2-1. SCI format 0-2-0 can be applied to other cases, such as broadcast, unicast or groupcast without feedback, and groupcast feedback option 2. If the SCI format field in 1st stage SCI indicates that SCI format 0-2-1 is used, it implies that HARQ feedback is enabled and groupcast feedback option 1 is applied. 

Text Proposal 1 : 
============================= Text proposal for 38.212 ==========================
8.3.1.1	SCI format 0-1
SCI format 0-1 is used for the scheduling of PSSCH and 2nd-stage-SCI on PSSCH 
The following information is transmitted by means of the SCI format 0-1:
-	Priority – 3 bits as defined in subclause x.x.x of [6, TS 38.214].
-	Frequency resource assignment – bits when the value of the higher layer parameter maxNumResource is configured to 2; otherwise  bits when the value of the higher layer parameter maxNumResource is configured to 3, as defined in subclause x.x.x of [6, TS 38.214].
-	Time resource assignment – 5 bits when the value of the higher layer parameter maxNumResource is configured to 2; otherwise 9 bits when the value of the higher layer parameter maxNumResource is configured to 3, as defined in subclause x.x.x of [6, TS 38.214].
-	Resource reservation period –  bits as defined in subclause x.x.x of [6, TS 38.214], if higher parameter reserveResourceDifferentTB is configured; 0 bit otherwise.
-	DMRS pattern – [x] bits as defined in subclause x.x.x of [6, TS 38.214], if more than one DMRS patterns are configured by higher layer parameter TimePatternPsschDmrs; 0 bit otherwise.
-	2nd-stage SCI format – 2[x] bits as defined in subclause x.x.x of [6, TS 38.214].
-	Beta_offset indicator – [2] bits as defined in subclause x.x.x of [6, TS 38.214].
-	Number of DMRS port – 1 bit as defined in subclause x.x.x of [6, TS 38.214].
-	Modulation and coding scheme – 5 bits as defined in subclause x.x.x of [6, TS 38.214].
-	Reserved – [2 - 4] bits as determined by higher layer parameter [XXX], with value set to zero.
<Not related omitted>
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SCI format 0-2 is used for the decoding of PSSCH.
The following information is transmitted by means of the SCI format 0-2-0:
-	HARQ Process ID – [x] bits as defined in clause x.x.x of [6, TS 38.214].
-	New data indicator – 1 bit as defined in clause x.x.x of [6, TS 38.214].
-	Redundancy version – 2 bits as defined in clause x.x.x of [6, TS 38.214].
-	Source ID – 8 bits as defined in clause x.x.x of [6, TS 38.214].
-	Destination ID – 16 bits as defined in clause x.x.x of [6, TS 38.214].
-	CSI request – 1 bit as defined in clause x.x.x of [6, TS 38.214].
-    HARQ feedback enabled – 1 bit as defined in clause x.x.x. of [6, TS 38.214]
-    HARQ feedback option - 1 bit as defined in clause x.x.x. of [6, TS 38.214]
If the 2nd-stage SCI format field in the corresponding SCI format 0-1 indicates type 1 groupcast as defined in clause x.x.x of [6, TS 38.214], the following fields are present:
-	Zone ID – [x] bits as defined in clause x.x.x of [6, TS 38.214].
-	Communication range requirement – [4] bits as defined in clause x.x.x of [6, TS 38.214]

8.4.1.1	SCI format 0-2-1
SCI format 0-2 is used for the decoding of PSSCH.
The following information is transmitted by means of the SCI format 0-2-1:
-	HARQ Process ID – [x] bits as defined in clause x.x.x of [6, TS 38.214].
-	New data indicator – 1 bit as defined in clause x.x.x of [6, TS 38.214].
-	Redundancy version – 2 bits as defined in clause x.x.x of [6, TS 38.214].
-	Source ID – 8 bits as defined in clause x.x.x of [6, TS 38.214].
-	Destination ID – 16 bits as defined in clause x.x.x of [6, TS 38.214].
-	CSI request – 1 bit as defined in clause x.x.x of [6, TS 38.214].
-	Zone ID – [12 x] bits as defined in clause x.x.x of [6, TS 38.214].
-    Communication range requirement – [4] bits as defined in clause x.x.x of [6, TS 38.214]

=============================End of text proposal =================================
1.3 How to configure a latency bound for sidelink CSI reporting MAC CE
It was agreed the SL CSI reporting is carried in PSSCH and using the same resource selection procedure as normal SL data. To avoid the RX UE reporting an outdated SL CSI, the SL CSI reporting should be feedback to TX UE within a maximal delay budget. This delay budget can be based on the priority of SL packet. The mapping between priority and maximal delay budget can be (pre-)configured. 
Proposal 4:  A maximal delay budget for SL CSI reporting is determined by the priority indicated in the SCI of TX UE triggering the CSI reporting.
1.4 Mix of blind and HARQ based re-transmission
Till now, both blind retransmission and HARQ based retransmission are supported for PSSCH. For a SL TB, whether a mix of blind retransmission and HARQ based retransmission can be used is FFS. We propose to support a mix of blind and HARQ based retransmission.
In RAN1 #100e, it was agreed that:
Agreements:
· In Step 2, a UE ensures a minimum time gap Z = a + b between any two selected resources of a TB where a HARQ feedback for the first of these resources is expected 
· ‘a’ is a time gap between the end of the last symbol of the PSSCH transmission of the first resource and the start of the first symbol of the corresponding PSFCH reception determined by resource pool configuration and higher layer parameters of MinTimeGapPSFCH and periodPSFCHresource 
· ‘b’ is a time required for PSFCH reception and processing plus sidelink retransmission preparation including multiplexing of necessary physical channels and any TX-RX/RX-TX switching time and is determined by UE implementation
If HARQ feedback is enabled, the timing gap between 2 adjacent resource should be larger than the PSFCH period. That will cause additional latency. For some SL data with high reliability and lower latency requirement, it needs to support HARQ feedback to improve reliability. Furthermore, blind transmission can be applied to reduce latency and more retransmission can also improve reliability. 
Proposal 5: Mix of blind retransmission and HARQ based retransmission is supported. 
1.5 Simultaneous transmission of UL and SL
We have the following agreements in RAN1 #98b [5]： 
Working assumption:
· For the power limited case in supporting simultaneous sidelink and uplink transmissions (SL carrier is different from UL carrier),
· If sidelink transmission is prioritized over uplink transmission, the UE shall adjust the uplink transmission power before the start of the transmission such that its total transmission power does not exceed [image: ] on any overlapped portion. In this case, calculation of the adjustment to the uplink transmission power is not specified.
· If uplink transmission is prioritized over sidelink transmission, the UE shall adjust the sidelink transmission power before the start of the transmission such that its total transmission power does not exceed [image: ] on any overlapped portion. In this case, calculation of the adjustment to the sidelink transmission power is not specified.
· Total sidelink transmit power is the same in the symbols used for actual PSCCH/PSSCH transmissions in a slot in case of simultaneous transmission of sidelink and uplink
· PSCCH/PSSCH transmissions can be dropped in some symbols when there are uplink transmissions with higher priority and the UE cannot keep the same sidelink transmission power in the symbols.
· Selection of the dropped symbols is up to UE implementation where the dropped symbols should include the overlapping symbols.
· If the simultaneous transmission of sidelink and uplink is beyond the UE capability, the one not prioritized can be dropped.
· FFS: when to prioritize which transmission
· FFS: how to address UE processing time
· FFS: whether there is a case of dropping some symbols of uplink transmissions
· Whether/how to address RF transient period is up to RAN4.
Whether SL or UL is transmitted in case of collision depends on the comparison of priority between SL and UL. While if the UL transmission is PUCCH which is used to carry SL FB report, the priority of UL should be based on the priority of corresponding PSSCH. If SL transmission is S-SSB, a (pre-)configured priority of S-SSB can be applied here which has been agreed within the discussion of coexistence between NR SL and LTE SL
Proposal 6: For the power limited case in supporting simultaneous sidelink and uplink transmissions (SL carrier is different from UL carrier):
· If UL is PUCCH carrying SL FB report, the priority of UL is determined by the corresponding PSSCH.
· If SL is PSFCH, the priority of SL is determined by the corresponding PSSCH.
· If SL is S-SSB, a (pre-)configured priority of S-SSB is used for priority comparison between SL and UL.
1.6 Power control for PSSCH
According to the CR, the power control formula for PSSCH is as follows:
 [dBm]
where  is determined by measured CBR. 
While in LTE-V2X, the power control determined by CBR is only considered in mode 4, not in mode 3. In mode 3, the transmission parameters are determined by eNB. eNB can control the congestion level and avoid transmission collision so that it is reasonable not to consider the CBR restriction in mode 3. We propose the same mechanism can also be applied in NR-V2X, i.e., the CBR restriction is limited to mode 2, not in mode 1. 
Proposal 7:  in the power control formula is only applied to mode 2, not in mode 1.
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For mode 2,  is set to infinity.

Conclusion
In this contribution, the remaining issues of physical layer procedure are discussed. The following proposals are given to summarize our views.
Proposal 1: For a UE, the maximal number of PSFCH can be transmitted at the same time is (pre-)configurable. In Rel-16, it is set to 1. 
Proposal 2: Groupcast HARQ feedback option 1 is not necessary bundled with distance-based feedback
Proposal 3:  The following option is preferred
· Option 1: The same 2nd stage SCI format is used for groupcast HARQ feedback option 1 and option 2.
· SCI indicator to indicate between groupcast Option 1 and groupcast Option 2 is in the 2nd-stage SCI.
Proposal 4:  A maximal delay budget for SL CSI reporting is determined by the priority indicated in the SCI of TX UE triggering the CSI reporting.
Proposal 5: Mix of blind retransmission and HARQ based retransmission is supported. 
Proposal 6: For the power limited case in supporting simultaneous sidelink and uplink transmissions (SL carrier is different from UL carrier):
· If UL is PUCCH carrying SL FB report, the priority of UL is determined by the corresponding PSSCH.
· If SL is PSFCH, the priority of SL is determined by the corresponding PSSCH.
· If SL is S-SSB, a (pre-)configured priority of S-SSB is used for priority comparison between SL and UL.
Proposal 7:  in the power control formula is only applied to mode 2, not in mode 1.
 [dBm]
For mode 2,  is set to infinity.
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