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1. INTRODUCTION
In this contribution, we discuss about remaining issues on sidelink physical layer procedure.
(Note: This document is a revision of R1-2002473.) 
2. DISCUSSION
2.1 Remaining issues on Power Control
In RAN1 #97 meeting [4], it is agreed that for SL open-loop power control, a UE can be configured to use DL pathloss only, SL pathloss only, or both DL pathloss and SL pathloss. When 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. Currently, there are multiple alternatives to acquire DL pathloss in NR Uu interface, as shown in Table 1. These alternatives may be applied for different channels and different scenarios.
Table 1 Alternatives for DL pathloss acquisition in NR Uu
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For sidelink power control, current TS 38.213 [1] specifies to refer DL pathloss for PUSCH. But, it is not clear which qd will be utilized for sidelink power control, especially there may be no PUSCH transmission concurrently. 
Observation 1: For DL pathloss utilized in sidelink power control, it is not clear which qd in PUSCH power control will be utilized. Especially, there may be no PUSCH transmission concurrently. 
Moreover, there are some considerations about DL pathloss acquisition.
First consideration is that a sidelink UE operated in mode 2 may be RRC-idle mode in Uu interface. It means that the sidelink UE may have no configuration about DL RS resource index and its correspondence, such as no configuration about CSI-RS resources and SS/PBCH block occasions, which are really transmitted by network node. Thus, almost all NR Uu alternatives are not applied for the device in RRC-idle mode. Moreover, even though in RRC-connected mode, sidelink UE may not acquire configured DL RSs in case of beam failure or radio link problem.
Second consideration is that the network node may not keep tracking for a sidelink UE, e.g. via CSI-RS. It is especially for the sidelink UE operated/configured as mode 2 for sidelink transmission. Since the sidelink UE obtains/selects sidelink resource based on sensing without network assistance/scheduling, the network node may have no need to adjust DL network beams of DL RSs for the sidelink UE in time. Accordingly, the DL network beams of DL RSs may not direct/point toward the sidelink UE accurately, thus the DL pathloss derived based on the DL RSs may not be accurate/valid for the sidelink UE to determine sidelink transmit power.
Third consideration is that a sidelink transmission from a sidelink UE is for successful reception of one or multiple receiving device, instead of successful reception of network node. For downlink and sidelink, there is no close/tight linkage as that between (DL beam of) a DL RS and (UL beam of) a UL transmission in Uu interface. Since the network may not need to receive sidelink transmission from a sidelink UE, the DL pathloss for determining sidelink transmit power may be derived based on DL RS without limitation on any specific network beam. 
Based on these considerations, it seems improper to apply NR Uu alternatives directly for sidelink UE. To address on motivation of introducing DL pathloss in sidelink power control, a network beam with smallest DL pathloss may be properly considered for sidelink power control. To achieve it, a sidelink UE may measure multiple configured DL RSs or measure multiple SSBs, and then select a minimum DL pathloss value for determining upper bound of sidelink transmit power. As for a sidelink UE operated in Mode 1, since the sidelink UE will keep monitoring PDCCHs for SL grant, a DL pathloss for sidelink power control may be derived based on DL RS of a PDCCH delivering SL grant.
Observation 2:  NR Uu alternatives for DL pathloss acquisition are improper to directly apply on sidelink power control, with consideration of RRC-idle mode, beam failure, tracking accuracy of DL RS, no tight linkage between DL and SL.
Proposal 1:  A minimum DL pathloss value measured from multiple configured DL RSs or measured from multiple SSBs is utilized for sidelink power control.
Proposal 2:  For Mode 1 sidelink UE, a DL pathloss value derived based on DL RS of a PDCCH delivering SL grant is utilized for sidelink power control.

2.2 Correction for 38.213
In RAN1 #97 meeting [3], it is agreed that maximum SL transmit power is (pre-)configured to the TX UE. 
	Agreements:
· For sidelink transmit power control,
· Total sidelink transmit power is the same in the symbols used for PSCCH/PSSCH transmissions in a slot.
· FFS whether/how to handle simultaneous transmission of sidelink and uplink
· The maximum SL transmit power is (pre-)configured to the TX UE.
· FFS on details (e.g., whether the maximum power is dependent of parameters such as the priority of PSCCH/PSSCH)


In RAN1 #98bis [4], it is agreed that Congestion control can restrict Upper bound of TX power, in including zero TX power. 
	Agreements:
· Congestion control can restrict the values of at least the following PSSCH/PSCCH TX parameters per resource pool:
· Range of MCS for a given MCS table supported within the resource pool
· Range of number of sub-channels
· Upper bound of number of (re)transmissions – already agreed in mode 2 AI
· Upper bound of TX power (including zero TX power)


For section 16.2 power control of 38.213 [1], there are some consideration I~V for correction, as in the following:
I. Based on RAN1 #97, 98bis agreements and current running CR of RRC [4], as quoted in Appendix I, there are two parameters relevant to maximum transmission power of PSSCH:
· “sl-MaxTransPower” indicates the maximum value of the UE’s sidelink transmission power on this resource pool. It is mandatory in IE SL-FreqConfig. 
· “sl-MaxTxPower” indicates the maximum transmission power for transmission on PSSCH and PSCCH. It is optionally included in SL-PSSCH-TxConfigList, which considers both IE SL-PSSCH-TxConfigList and IE SL-CBR-Priority-TxConfigList.
Thus, current PSSCH power formula in 38.213 does not describe the maximum power restriction correctly.
II. According to agreement in RAN1 #98bis, we think the zero TX power shall mean No TX power. Besides, if “sl-MaxTxPower” is not provided, the parameter should not be included in PSSCH power derivation. However, current 38.213 wording will give an upper bound of 0 dBm, when such parameter is not provided. The 0 dBm upper bound is not yet agreed and not reasonable.
III. According to RRC [2], as quoted in Appendix I, DL pathloss based power control is disabled if P0DL is not configured, and SL pathloss based power control is disabled if P0SL is not configured. The judgement and derivation for and  should be aligned.
IV. It seems no agreed to disable CBR-related sidelink TX power upper bound in case of SL pathloss based power control is disabled.
V. Align the parameter names between 38.331 and 38.213.

According text proposal for sidelink power control is provided below.
<   Text Proposal 1 for 38.213 >
	[bookmark: _Toc29894878][bookmark: _Toc29899177][bookmark: _Toc29899595][bookmark: _Toc29917331][bookmark: _Toc36498206]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]
[bookmark: _GoBack]-	 is determined by a minimum value of maximumtransmitPower-SL sl-MaxTransPower and sl-MaxTxPower 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-SLsl-MaxTxPower is not provided,   is determined by a value of sl-MaxTransPower.
-	if dl-P0-PSSCH-PSCCH p0-DL-PSCCHPSSCH is provided
-	 [dBm]
-	elseif p0-SL-PSCCHPSSCH is provided
-	 [dBm]
-	else 
-	 [dBm]
where
-	 is a value of dl-P0-PSSCH-PSCCH p0-DL-PSCCHPSSCH if provided
-	 is a value of dl-Alpha-PSSCH-PSCCH 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 sl-P0-PSSCH-PSCCH p0-SL-PSCCHPSSCH and alpha-SL-PSCCHPSSCH are is provided
-	 [dBm]
-	else
-	 [dBm]
where
-	 is a value of sl-P0-PSSCH-PSCCH p0-SL-PSCCHPSSCH, if provided 
-	 is a value of sl-Alpha-PSSCH-PSCCHalpha-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




In section 16.3 of 38.213 [1], the association to PSFCH PRBs from PSSCH slot and sub-channel is determined by pool configuration, instead of UE autonomously allocates. 
Besides, for groupcast option 2, the PSFCH resource will depend on member ID in the sidelink group. Current TS 38.213 description, ” is the identity of the UE receiving the PSSCH as indicated by higher layers”, seems ambiguous to associate  with which identity in higher layer. It is not clear to know  means member ID. Thus, clarification is needed based on the terminology defined in TS 23.287.
<   Text Proposal 2 for 38.213  >
	16.3	UE procedure for reporting HARQ-ACK on sidelink 
<omited>
A UE is provided by rbSetPSFCH a set of  PRBs in a resource pool for PSFCH transmission in a PRB of the resource pool. For a number of  sub-channels for the resource pool, provided by numSubchannel, and a number of  PSSCH slots associated with a PSFCH slot, provided by periodPSFCHresource, the UE allocates the  PRBs from the  PRBs are associated withto slot   and sub-channel  in slot , where , , , and the association allocation starts in an ascending order of  and continues in an ascending order of . The UE expects that  is a multiple of .  
<omited>
A UE determines an index of a PSFCH resource for a PSFCH transmission in response to a PSSCH reception, as  where  is a physical layer source ID provided by SCI format 0_2 [5, TS 38.212] scheduling the PSSCH reception,  is zero or  is the identity member ID of the UE receiving the PSSCH as indicated by higher layers [X, TS 23.287].




Proposal 3: 	Adopt the text proposal in updating of TS38.213 sections 16.2.1 and 16.3.

3. CONCLUSION
In this contribution, we have following proposals:
Observation 1: For DL pathloss utilized in sidelink power control, it is not clear which qd in PUSCH power control will be utilized. Especially, there may be no PUSCH transmission concurrently. 
Observation 2:  NR Uu alternatives for DL pathloss acquisition are improper to directly apply on sidelink power control, with consideration of RRC-idle mode, beam failure, tracking accuracy of DL RS, no tight linkage between DL and SL.
Proposal 1:  A minimum DL pathloss value measured from multiple configured DL RSs or measured from multiple SSBs is utilized for sidelink power control.
Proposal 2:  For Mode 1 sidelink UE, a DL pathloss value derived based on DL RS of a PDCCH delivering SL grant is utilized for sidelink power control.
Proposal 3: 	Adopt the text proposal in updating of TS38.213 sections 16.2.1 and 16.3.
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Appendix I [2]
–	SL-FreqConfig
The IE SL-FreqConfig specifies the dedicated configuration information on one particular carrier frequency for NR sidelink communication.
SL-FreqConfig information element
-- ASN1START
-- TAG-SL-FREQCONFIG-START

SL-FreqConfig-r16 ::=              SEQUENCE {
    sl-SCS-SpecificCarrierList-r16     SEQUENCE (SIZE (1..maxSCSs)) OF SCS-SpecificCarrier,
    sl-AbsoluteFrequencyPointA-r16     ARFCN-ValueNR,
    sl-AbsoluteFrequencySSB-r16        ARFCN-ValueNR                                                   OPTIONAL,  -- Need R
    frequencyShift7p5khzSL-r16         ENUMERATED {true}                                               OPTIONAL,  -- Cond V2X-SL-Shared
    valueN-r16                         INTEGER (-1..1),
    sl-BWP-ToReleaseList-r16           SEQUENCE (SIZE (1..maxNrofSL-BWPs-r16)) OF BWP-Id               OPTIONAL,  -- Need N
    sl-BWP-ToAddModList-r16            SEQUENCE (SIZE (1..maxNrofSL-BWPs-r16)) OF SL-BWP-Config-r16    OPTIONAL,  -- Need N
    sl-SyncConfigList-r16              SL-SyncConfigList-r16                                           OPTIONAL,  -- Need N
    sl-PowerControl-r16                SL-PowerControl-r16                                             OPTIONAL,   -- Need N
    sl-SyncPriority-r16                ENUMERATED {gnss, gnbEnb}                                       OPTIONAL   -- Need N
}

SL-PowerControl-r16 ::=    SEQUENCE {
    sl-MaxTransPower-r16       INTEGER (-30..33),
    sl-Alpha-PSSCH-PSCCH-r16   ENUMERATED {alpha0, alpha04, alpha05, alpha06, alpha07, alpha08, alpha09, alpha1}  OPTIONAL,   -- Need M
    dl-Alpha-PSSCH-PSCCH-r16   ENUMERATED {alpha0, alpha04, alpha05, alpha06, alpha07, alpha08, alpha09, alpha1}  OPTIONAL,   -- Need M
    sl-P0-PSSCH-PSCCH-r16      INTEGER (-16..15)                                                                  OPTIONAL,   -- Need M
    dl-P0-PSSCH-PSCCH-r16      INTEGER (-16..15)                                                                  OPTIONAL,   -- Need M
    dl-Alpha-PSFCH-r16         ENUMERATED {alpha0, alpha04, alpha05, alpha06, alpha07, alpha08, alpha09, alpha1}  OPTIONAL,   -- Need M
    dl-P0-PSFCH-r16            INTEGER (-16..15)                                                                  OPTIONAL,   -- Need M
    ...
}

-- TAG-SL-FREQCONFIG-STOP
-- ASN1STOP
<omitted>
	SL-PowerControl field descriptions

	sl-MaxTransPower
Indicates the maximum value of the UE’s sidelink transmission power on this resource pool. The unit is dBm.

	sl-Alpha-PSSCH-PSCCH
Indicates alpha value for sidelink pathloss based power control for PSCCH/PSSCH when sl-P0-PSSCH is configured. When the field is absent the UE applies the value 1. 

	sl-P0-PSSCH-PSCCH
Indicates P0 value for sidelink pathloss based power control for PSCCH/PSSCH. If not configured, sidelink pathloss based power control is disabled for PSCCH/PSSCH.

	dl-Alpha-PSSCH-PSCCH
Indicates alpha value for downlink pathloss based power control for PSCCH/PSSCH when dl-P0-PSSCH is configured. When the field is absent the UE applies the value 1. 

	dl-P0-PSSCH-PSCCH
Indicates P0 value for downlink pathloss based power control for PSCCH/PSSCH. If not configured, downlink pathloss based power control is disabled for PSCCH/PSSCH.

	dl-Alpha-PSFCH
Indicates alpha value for downlink pathloss based power control for PSFCH when dl-P0-PSFCH is configured. When the field is absent the UE applies the value 1. 

	dl-P0-PSFCH
Indicates P0 value for downlink pathloss based power control for PSFCH. If not configured, downlink pathloss based power control is disabled for PSFCH.



[bookmark: _Toc36757429]–	SL-PSSCH-TxConfigList
The IE SL-PSSCH-TxConfigList indicates PSSCH transmission parameters. When lower layers select parameters from the range indicated in IE SL-PSSCH-TxConfigList, the UE considers both configurations in IE SL-PSSCH-TxConfigList and the CBR-dependent configurations represented in IE SL-CBR-Priority-TxConfigList. Only one IE SL-PSSCH-TxConfig is provided per SL-TypeTxSync.
SL-PSSCH-TxConfigList information element
-- ASN1START
-- TAG-SL-PSSCH-TXCONFIGLIST-START

SL-PSSCH-TxConfigList-r16 ::=    SEQUENCE (SIZE (1..maxPSSCH-TxConfig-r16)) OF SL-PSSCH-TxConfig-r16

SL-PSSCH-TxConfig-r16 ::=        SEQUENCE {
    sl-TypeTxSync-r16                SL-TypeTxSync-r16                                   OPTIONAL,    -- Need R
    sl-ThresUE-Speed-r16             ENUMERATED {kmph60, kmph80, kmph100, kmph120,
                                                kmph140, kmph160, kmph180, kmph200},
    sl-ParametersAboveThres-r16      SL-PSSCH-TxParameters-r16,
    sl-ParametersBelowThres-r16      SL-PSSCH-TxParameters-r16,
    ...
}


SL-PSSCH-TxParameters-r16 ::=    SEQUENCE {
    sl-MinMCS-PSSCH-r16              INTEGER (0..27),
    sl-MaxMCS-PSSCH-r16              INTEGER (0..31),
    sl-MinSubChannelNumPSSCH-r16     INTEGER (1..27),
    sl-MaxSubchannelNumPSSCH-r16     INTEGER (1..27),
    sl-MaxTxTransNumPSSCH-r16        INTEGER (1..32),
    sl-MaxTxPower-r16                SL-TxPower-r16                                      OPTIONAL    -- Cond CBR
}

-- TAG-SL-PSSCH-TXCONFIGLIST-STOP
-- ASN1STOP

	SL-PSSCH-TxConfigList field descriptions

	sl-MaxTxTransNumPSSCH
Indicates the maximum transmission number (including new transmission and retransmission) for PSSCH.

	sl-MaxTxPower
This filed indicates the maximum transmission power for transmission on PSSCH and PSCCH.

	sl-MinMCS-PSSCH, sl-MaxMCS-PSSCH
This field indicates the minimum and maximum MCS values used for transmissions on PSSCH.

	sl-MinSubChannelNumPSSCH, sl-MaxSubChannelNumPSSCH
This field indicates the minimum and maximum number of sub-channels which may be used for transmissions on PSSCH.

	sl-TypeTxSync
This filed indicates the synchronization reference type. For configurations by the eNB/gNB, only gnbEnb can be configured; and for pre-configuration or when this filed is absent, the configuration is applicable for all synchronization reference types. 

	sl-ThresUE-Speed
This filed indicates a UE absolute speed threshold.
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