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1. Introduction
The V2X WI has been approved in RAN#83 meeting [1]. The sidelink physical layer procedures, including the HARQ procedures, CSI acquisition for unicast, and power control, should be defined in Rel-16. 
	· Sidelink physical layer procedures as per the study outcome
· HARQ procedures [RAN1, RAN2]
· CSI acquisition for unicast [RAN1]
· CQI/RI reporting is supported and they are always reported together. No PMI reporting is supported in this work. Multi-rank PSSCH transmission is supported up to two antenna ports.
· In sidelink, CSI is delivered using PSSCH (including PSSCH containing CSI only) using the resource allocation procedure for data transmission.
· Power control [RAN1, RAN2]


In this contribution, we provide our view on some remaining issues on the physical layer procedure for NR sidelink.
2. HARQ 

	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.


For HARQ feedback for groupcast, one remaining issue is the indication of groupcast HARQ feedback option 1 and option 2. Two options were agreed for down-selection. From the perspective of signaling overhead, option1 is preferred. Option 1 does not increase the overhead of 1nd stage SCI, which maintains the decoding performance of 1st stage SCI. Furthermore, option 1 may not increase the 2nd stage SCI overhead if some existing field in the 2nd stage SCI is reused for the groupcast type indication, e.g., the communicate range requirement field. More specifically, one code point of the communicate range requirement field can be used to indicate that option 2 based groupcast is used. This is also beneficial for switching between option 1 and option 2, even among HARQ retransmissions, while still maintaining the same TBS. As analyzed in [2], changing the 2nd SCI format during retransmission cannot maintain the same understanding on the TBS. 
[bookmark: _Hlk31984747][bookmark: _Ref32600153]Proposal 1: The same 2nd stage SCI format is used for both groupcast HARQ feedback options.
[bookmark: _Ref23936561][bookmark: _Ref37322187]Proposal 2: For the indication of the selected groupcast option, one code point of communication range requirement field indicates that Option 2 based groupcast is used.
[bookmark: _Hlk32333612]----------------------------------------Start of Draft TP of TS 38.212 --------------------------------
8.4.4.1	SCI format 0_2
SCI format 0-2 is used for the decoding of PSSCH.
The following information is transmitted by means of the SCI format 0-2:
<Unchanged parts omitted>
[bookmark: _Hlk32520352]If the 2nd-stage SCI format field in the corresponding SCI format 0-1 indicates type 1 groupcast as defined in subclause x.x.x of [6, TS 38.214], the following fields are present:
· Zone ID – [x] bits as defined in subclause x.x.x of [6, TS 38.214].
· Communication range requirement – [4] bits as defined in subclause x.x.x of [6, TS 38.214]
Code point ‘0000’ in the communication range requirement field is used to indicate type 2 groupcast is used.
---------------------------------------------- End of Draft TP --------------------------------------------
3. CSI acquisition
3.1. CSI reference resource
The CSI reference resource has not been defined in the latest specification. The slot transmitting CSI-RS and triggering CSI reporting should be the reference slot for CSI derivation, and the PRBs configured for the resource pool where the CSI-RS is received should be the frequency domain reference resource. The reference resource for CQI derivation of PDSCH can be largely reused for PSSCH in SL with some SL-specific modification, as shown in the following TP. 
[bookmark: _Ref32600177]Proposal 3: The slot transmitting CSI-RS and triggering CSI reporting should be the reference slot for CSI derivation, and the PRBs configured for the resource pool where the CSI-RS is received should be the frequency domain reference resource.
---------------------------------------- Start of Draft TP of TS 38.214 --------------------------------
8.5.2.3 CSI reference resource definition
TBD
The CSI reference resource is defined as follows:
-	In the frequency domain, the CSI reference resource is defined by the group of physical resource blocks configured for the sidelink resource pool where the SCI triggering CSI-RS report is received.
-	In the time domain, the CSI reference resource for a CSI report is defined by the sidelink slot where the SCI triggering CSI-RS report is received.
If configured to report CQI index, in the CSI reference resource, the UE shall assume the following for the purpose of deriving the CQI index, and if also configured, for deriving RI:
-	The first 2 OFDM symbols are occupied by control signaling.
-	The number of PSSCH and DM-RS symbols is equal to 12.
-	The same bandwidth part subcarrier spacing configured as for the PSSCH reception
-	The reference resource uses the CP length and subcarrier spacing configured for PSSCH reception 
-	Redundancy Version 0.
-	Assume no REs allocated for NZP CSI-RS.
-	Assume the same number of DM-RS symbols as that indicated by the SCI triggering CSI report. 
-	Assume the PDSCH symbols are not containing DM-RS.
---------------------------------------------- End of Draft TP --------------------------------------------
3.2. MCS and CQI table determination
As discussed in [3], although RAN1 agreed that the selection of MCS table is up to UE implementation if more than one table are available for the UE, the RX UE cannot be aware of the MCS table for TBS determination nor PSSCH decoding because the 1st stage SCI only provides 5-bit MCS without indicating the table. Similarly, in the unicast case, if more than one MCS tables are configured, the UE receiving a 4-bit CQI cannot know which CQI table the CQI associated with.
Considering this late stage of Rel-16, and so many remaining issues to be resolved in the following two E-meetings, it is desirable to select a simplest solution. Therefore, we prefer that only a single MCS table (and the associated CQI table) can be configured per resource pool.
[bookmark: _Ref37322190]Proposal 4: Only a single MCS table (and the associated CQI table) can be configured per resource pool. 
3.3. MCS adaptation
Based on the SL CSI-RS transmission and CSI report discussion, the CSI (including CQI and RI) report would be appropriate for short-term link adaptation for the following unicast transmission(s) between the UE pairs. Nevertheless, how the TX UE performs link adaptation needs to be further studied.
For MCS adaptation in LTE SL, MCS range per UE speed can be (pre-)configured, and UE can autonomously select MCS within the MCS range for the TB transmission. If the TB cannot fit into the selected/scheduled resource assuming the maximum allowed MCS, UE can request new resources or perform resource reselection. Such principle can be reused in NR SL at least for groupcast or broadcast transmission. However, for unicast transmission, since CSI feedback has been supported, MCS adaptation based on CSI feedback should be supported, e.g., UE determines MCS for a given TB transmission based on acquired CSI, assuming the determined MCS. If the reserved resource is not large enough, UE can request a new transmission resource or reselect transmission resource.   
To enable the MCS adaptation for unicast transmission based on CSI feedback, a solution with simple specification impact is expected, e.g., UE implementation to determine MCS based on CSI feedback, allowing UE to request/reselect transmission resource after receiving CSI feedback.
[bookmark: _Ref20942300][bookmark: _Ref16771034]Proposal 5: For unicast transmission, MCS adaptation based on CSI report is supported with the following clarification: 
-	UE implementation to decide MCS for a given TB based on CSI report. 
-	UE is triggered to perform resource reselection after receiving CSI report.
4. Power control
4. [bookmark: _Hlk4853979]PSFCH transmission power 
At the RAN1#100e meeting, PSFCH transmission power determination was discussed, but no consensus was reached for the scenario of multiple simultaneous PSFCH transmissions.
Generally, there are two principles to decide PSFCH transmission power: 
1) Each PSFCH transmission follows a maximum transmission power constrained by power control formula or P_{CMAX}, then UE tries the best to transmit as many PSFCHs as possible. This principle guarantees the transmission reliability for each PSFCH. 
2) The number of simultaneous transmitted PSFCH reaches a maximum value, and the transmission power of each PSFCH is scaled. This principle avoids dropping any PSFCH. However, if PSFCH transmission power is marginal, at least some of the PSFCH decoding may fail. 
In our opinion, it is challenging to specify a tradeoff rule between the two principles, therefore, it is preferred to leave the decision to UE implementation. i.e., UE selects N PSFCH transmission based on priority, where N is determined by UE implementation and upper bounded by Nmax, Nmax is the maximum number of simultaneous PSFCH transmission based on UE capability. Then, the transmission power of each PSFCH is upper-bounded by P_{CMAX}/N, since equal transmission power will be used for each PSFCH transmission.
[bookmark: _Ref37322193][bookmark: _Ref37322386]Proposal 6: When UE has M PSFCH transmissions in a given PSFCH occasion, UE selects N PSFCH transmissions from the M PSFCH transmissions based on priorities, where N is no larger than Nmax:
-	Selection of N is up to UE implementation.
-	Nmax is the maximum number of simultaneous PSFCH transmissions based on UE capability.
-	Transmission power of each PSFCH is upper-bounded by P_{CMAX}/N.
---------------------------------------Start of Draft TP of TS38.213-----------------------------------
[bookmark: _Toc29894883][bookmark: _Toc29899182][bookmark: _Toc29899600][bookmark: _Toc29917336][bookmark: _Toc29894880][bookmark: _Toc29899179][bookmark: _Toc29899597][bookmark: _Toc29917333]16.2.4.2	Simultaneous PSFCH transmission/reception
If a UE 
-	would transmit a first PSFCH and receive a second PSFCH, and
-	a transmission of the first PSFCH would overlap in time with a reception of the second PSFCH
the UE transmits or receives only the PSFCH with the higher priority as determined by a first SCI format 0_1 and a second SCI format 0_1 [5, TS 38.212] that are respectively associated with the first PSFCH and the second PSFCH.
If a UE would transmit   PSFCHs in a PSFCH transmission occasion, the UE transmits N  PSFCHs from the M PSFCHs corresponding to the smallest N  priority field values indicated in all SCI formats 0_1 associated with the PSFCH transmission occasion. 
16.2.3	PSFCH
A UE determines a power  for a PSFCH transmission  on a resource pool in PSFCH transmission occasion  as
 [dBm]
where
-	 is defined in [8-1, TS 38.101-1]  
-	 is a value of p0-DL-PSFCH if provided; else,  
-	 is a value of alpha-DL-PSFCH, if provided; else,  
-	 as described in Clause 7.1.1 
-	 where  is a number of simultaneous PSFCH transmissions in PSFCH transmission occasion i as described in Clause 16.2.4.2.
---------------------------------------------- End of Draft TP --------------------------------------------

4. PSSCH power control
At the RAN1#97 meeting, it was agreed that a UE can be configured to use DL pathloss only, SL pathloss only, or both DL pathloss and SL pathloss for the SL open-loop power control. When the SL open-loop power control is configured to use both DL pathloss and SL pathloss, the minimum of the power values given by open-loop power control based on DL pathloss and the open-loop power control based on SL pathloss is taken. Besides, P0 and alpha values are separately (pre-)configured for DL pathloss and SL pathloss. However, the current specification is incorrect in many conditions. For example, according to the latest, if SL-PSCCHPSSCH is configured, . Obviously it is incorrect that  is derived from . The following TP is provided for corrections.
[bookmark: _Ref37322325]Proposal 7: Agree the following TP in section 4.2 for corrections of PSSCH power control.

---------------------------------------Start of Draft TP of TS38.213-----------------------------------
16.2.1	PSSCH
A UE determines a power  for a PSSCH transmission on a resource pool in symbols where a corresponding PSCCH is not transmitted in PSCCH-PSSCH transmission occasion  as 
 [dBm]
where
-	 is defined in [8-1, TS 38.101-1]
-	 is determined by a value of maximumtransmitPower-SL based on a priority level of the PSSCH transmission and a CBR range that includes a CBR measured in slot  [6, TS 38.214]; if maximumtransmitPower-SL is not provided, , 
-	if p0-DL-PSCCHPSSCH is provided
-	 [dBm]
-	elseif p0-SL-PSCCHPSSCH is provided
-	 [dBm]
-	else 
-	 [dBm]
where
-	 is a value of p0-DL-PSCCHPSSCH if provided
-	 is a value of alpha-DL-PSCCHPSSCH, if provided; else,  
-	 as described in Clause 7.1.1 
-	 is a number of resource blocks for the PSSCH transmission occasion  and  is a SCS configuration
-	if p0-SL-PSCCHPSSCH and alpha-SL-PSCCHPSSCH are provided
-	 [dBm]
-	else
-	 is a value of p0-SL-PSCCHPSSCH, if provided 
-	 is a value of alpha-SL-PSCCHPSSCH, if provided; else, 
-	, where
-	 is obtained from a PSSCH transmit power per RE per antenna port of the UE, higher layer filtered across PSSCH transmission occasions using a filter configuration provided by filterCoefficient-SL, and
-	 is a RSRP, as defined in [7, TS 38.215], that is reported to the UE from a UE receiving the PSCCH-PSSCH transmission and is obtained from a PSSCH DM-RS using a filter configuration provided by filterCoefficient-SL
-	 is a number of resource blocks for PSCCH-PSSCH transmission occasion  and  is a SCS configuration 
-	if p0-DL-PSCCHPSSCH is not provided but p0-SL-PSCCHPSSCH is provided
-	 [dBm]
-	if p0-SL-PSCCHPSSCH is not provided but if p0-DL-PSCCHPSSCH is provided
-	 [dBm]
-	if p0-DL-PSCCHPSSCH and p0-SL-PSCCHPSSCH are not provided
-	 [dBm]
-	For , if p0-DL-PSCCHPSSCH and alpha-DL-PSCCHPSSCH are provided
-	 [dBm]
where
-	 is a value of p0-DL-PSCCHPSSCH if provided
-	 is a value of alpha-DL-PSCCHPSSCH, if provided; else,  
-	 as described in Clause 7.1.1 
-	 is the bandwidth of the PSSCH resource assignment expressed in number of resource blocks for the PSCCH-PSSCH transmission occasion  and  is a SCS configuration
-	For , if p0-SL-PSCCHPSSCH and alpha-SL-PSCCHPSSCH are provided
-	 [dBm]
where
-	 is a value of p0-SL-PSCCHPSSCH, if provided 
-	 is a value of alpha-SL-PSCCHPSSCH, if provided; else, 
-	, where
-	 is obtained from a PSSCH transmit power per RE per antenna port of the UE, higher layer filtered across PSSCH transmission occasions using a filter configuration provided by filterCoefficient-SL, and
-	 is a RSRP, as defined in [7, TS 38.215], that is reported to the UE from a UE receiving the PSCCH-PSSCH transmission and is obtained from a PSSCH DM-RS using a filter configuration provided by filterCoefficient-SL
-	 is the bandwidth of the PSSCH resource assignment expressed in number of resource blocks for the PSCCH-PSSCH transmission occasion  and  is a SCS configuration
[bookmark: OLE_LINK26]---------------------------------------------- End of Draft TP --------------------------------------------
5. UL and SL power sharing
Regarding overlap of UL and SL transmission in time domain, it has been agreed in RAN2 that dropping or power scaling of either UL or SL transmission should base on UL and/or SL transmission priority and threshold, e.g., SL transmission is prioritized, only when the priority of UL transmission is larger than thresUL-TxPrioritization and priority of SL transmission is smaller than thresSL-TxPrioritization; Otherwise, UL transmission is prioritized. However, RAN1 has not defined the transmission priority for PHY layer channel/signaling. In this section, the priority of UCI and PSFCH will be discussed. 
Regarding the priority of PSFCH, since a PSFCH transmission always corresponds to a PSSCH transmission, the priority of PSFCH can be equal to the priority of the corresponding PSSCH.
Regarding the priority of UCI, it may be comprised of SL HARQ/DL HARQ/CSI/SR, hence separated discussion should be made case by case. If UCI conveys HARQ/CSI, there is no clear UL priority known by UE, it is slightly preferred that such UCI transmission is always prioritized to guarantee the Uu transmission reliability. For UCI conveying SR only, RAN2 has already defined the rule for UL/SL prioritization. Based on above discussion, the following proposals are made.
[bookmark: _Ref37322194]Proposal 8: Priority of PSFCH transmission follows the priority of corresponding PSSCH transmission.
[bookmark: _Ref37322196]Proposal 9: Priority of UCI is always smaller than thresUL-TxPrioritization, if UCI does not contain SR. 
[bookmark: _GoBack]--------------------------------------- Start of Draft TP of TS 38.213 ---------------------------------
[bookmark: _Toc29894884][bookmark: _Toc29899183][bookmark: _Toc29899601][bookmark: _Toc29917337]16.2.4.3	Simultaneous SL and UL transmissions
<Unchanged parts omitted>
The priority of SL and UL transmissions is derived from Sub-clause xxx of TS 38.xxx, except the following, 
If SL transmission is PSFCH transmission, the priority of the PSFCH transmission is equal to the associated PSSCH transmission.
If UL transmission contains UCI and the UCI conveying at least HARQ or CSI, the priority of the UL transmission is smaller than high layer parameter thresUL-TxPrioritization.
---------------------------------------------- End of Draft TP --------------------------------------------
6. Conclusion
In the contribution, we provide our considerations on the remaining issues for the design of NR sidelink physical layer procedure with the following proposals.
Proposal 1: The same 2nd stage SCI format is used for both groupcast HARQ feedback options.
Proposal 2: For the indication of the selected groupcast option, one code point of communication range requirement field indicates that Option 2 based groupcast is used.
Proposal 3: The slot transmitting CSI-RS and triggering CSI reporting should be the reference slot for CSI derivation, and the PRBs configured for the resource pool where the CSI-RS is received should be the frequency domain reference resource.
Proposal 4: Only a single MCS table (and the associated CQI table) can be configured per resource pool.
Proposal 5: For unicast transmission, MCS adaptation based on CSI report is supported with the following clarification: 
-	UE implementation to decide MCS for a given TB based on CSI report. 
-	UE is triggered to perform resource reselection after receiving CSI report.
Proposal 6: When UE has M PSFCH transmissions in a given PSFCH occasion, UE selects N PSFCH transmissions from the M PSFCH transmissions based on priorities, where N is no larger than Nmax:
-	Selection of N is up to UE implementation.
-	Nmax is the maximum number of simultaneous PSFCH transmissions based on UE capability.
-	Transmission power of each PSFCH is upper-bounded by P_{CMAX}/N 
Proposal 7: Agree the following TP in section 4.2 for corrections of PSSCH power control.
Proposal 8: Priority of PSFCH transmission follows the priority of corresponding PSSCH transmission.
Proposal 9: Priority of UCI is always smaller than thresUL-TxPrioritization, if UCI does not contain SR.
7. [bookmark: _Ref510367705][bookmark: _Ref503565490][bookmark: _Ref493791948][bookmark: _Ref503565531]Reference
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