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16	UE procedures for sidelink
A UE is provided by locationAndBandwidth-SL a BWP for SL transmissions (SL BWP) with numerology and resource grid determined as described in [4, TS38.211]. For a resource pool within the SL BWP, the UE is provided by numSubchannel a number of sub-channels where each sub-channel includes a number of contiguous RBs provided by subchannelsize. The first RB of the first sub-channel in the SL BWP is indicated by startRB-Subchannel. Available slots for a resource pool are provided by timeresourcepool and occur with a periodicity provided by 'periodResourcePool'. For an available slot without S-SS/PSBCH blocks, SL transmissions can start from a first symbol indicated by startSLsymbols and be within a number of consecutive symbols indicated by lengthSLsymbols. For an available slot with S-SS/PSBCH blocks, the first symbol and the number of consecutive symbols is predetermined. 
The UE expects to use a same numerology in the SL BWP and in an active UL BWP in a same carrier of a same cell. If the active UL BWP numerology is different than the SL BWP numerology, the SL BWP is deactivated. 
A UE transmitting using a Mode-1 grant uses the corresponding fields in SCI to reserve the next resource(s) allocated by the same grant.
A priority of a PSSCH according to NR radio access or according to E-UTRA radio access is indicated by a priority field in a respective scheduling SCI format. A priority of a PSSS/SSSS/PSBCH according to E-UTRA radio access is provided by LTESidelinkSSBPriority. A priority of an S-SS/PSBCH block is provided by NRSidelinkSSBPriority. A priority of a PSFCH is same as the priority of a corresponding PSSCH.
[bookmark: _Toc29894876][bookmark: _Toc29899175][bookmark: _Toc29899593][bookmark: _Toc29917329]16.1	Synchronization procedures
A UE receives the following SL synchronization signals in order to perform synchronization procedures based on S-SS/PSBCH blocks: SL primary synchronization signals (S-PSS) and SL secondary synchronization signals (S-SSS) [4, TS 38.211]. 
A UE assumes that reception occasions of a physical sidelink broadcast channel (PSBCH), S-PSS, and S-SSS are in consecutive symbols [4, TS 38.211] and form a S-SS/PSBCH block.
For reception of a S-SS/PSBCH block, a UE assumes a frequency location corresponding to the subcarrier with index 66 in the S-SS/PSBCH block [4, TS 38.211], is provided by absoluteFrequencySSB-SL. The UE assumes that a S-PSS symbol, a S-SSS symbol, PSBCH DM-RS, and a PSBCH symboldata have a same transmission powerEPRE. The UE assumes a same numerology of the S-SS/PSBCH as for a SL BWP of the S-SS/PSBCH block reception, and that a bandwidth of the S-SS/PSBCH is within a bandwidth of the SL BWP. The UE assumes the subcarrier with index 0 in the S-SS/PSBCH block is aligned with a subcarrier with index 0 in the SL BWP.
A UE is provided, by numSSBwithinPeriod-SL, a number  of S-SS/PSBCH blocks in a period of 16 frames. The UE assumes that a transmission of the S-SS/PSBCH blocks in the period is with a periodicity of 16 frames. The UE determines indexes of slots that include S-SS/PSBCH block as +, where
-	index 0 corresponds to a first slot in a frame with SFN satisfying 
-	 is a S-SS/PSBCH block index within the number of S-SS/PSBCH blocks in the period, with 
-	 is a slot offset from a start of the period to the first slot including S-SS/PSBCH block, provided by timeOffsetSSB-SL
-	 is a slot interval between S-SS/PSBCH blocks, provided by timeIntervalSSB-SL 
[bookmark: _Toc29894877]If a UE would transmit or receive an S-SS/PSBCH block or, for E-UTRA radio access, sidelink synchronization signals, and the transmission or reception would overlap in time with other transmissions and/or receptions on the sidelink, the UE transmits or receives the signal/channel with the higher priority.
[bookmark: _Toc29899176][bookmark: _Toc29899594][bookmark: _Toc29917330]16.2	Power control
A UE transmits a PSSCH, or a PSCCH, or a PSFCH with a same non-zero power in all corresponding symbols. 
[bookmark: _Toc29894878][bookmark: _Toc29899177][bookmark: _Toc29899595][bookmark: _Toc29917331]16.2.0	S-SS/PSBCH blocks
A UE determines a power  for an S-SS/PSBCH block transmission occasion in slot  as
 [dBm]
where
-	 is defined in [8-1, TS 38.101-1]  
-	 is a value of p0-DL-S-SSB if provided; else,  
-	 is a value of alpha-DL-S-SSB, if provided; else,  
-	 as described in Subclause 7.1.1 
-      is a number of resource blocks for a S-SS/PSBCH block transmission with SCS configuration 
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
-	 [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 a number of resource blocks for PSCCH-PSSCH transmission occasion  and  is a SCS configuration 
[bookmark: _Toc29894879][bookmark: _Toc29899178][bookmark: _Toc29899596][bookmark: _Toc29917332]The UE splits the power  equally across the antenna ports on which the UE transmits the PSSCH with non-zero power.
A UE determines a power  for a PSSCH transmission on a resource pool in the symbols where a corresponding PSCCH is transmitted in PSCCH-PSSCH transmission occasion  as
 [dBm]
where  is a number of resource blocks for the corresponding PSCCH transmission in PSCCH-PSSCH transmission occasion .
The UE splits the power  equally across the antenna ports on which the UE transmits the PSSCH with non-zero power.
16.2.2	PSCCH
A UE determines a power  for a PSCCH transmission on a resource pool in PSCCH-PSSCH transmission occasion  as
 [dBm]
where
-	 is specified in Clause 16.2.1
-	 is a number of resource blocks for the PSCCH transmission in PSCCH-PSSCH transmission occasion  
-	 is a number of resource blocks for PSCCH-PSSCH transmission occasion i TBD
[bookmark: _Toc29894880][bookmark: _Toc29899179][bookmark: _Toc29899597][bookmark: _Toc29917333]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 PSFCH transmissions in PSFCH transmission occasion i as described in Clause 16.2.4.2
[bookmark: _Toc29894881][bookmark: _Toc29899180][bookmark: _Toc29899598][bookmark: _Toc29917334]16.2.4	Prioritization of transmissions/receptions
[bookmark: _Toc29894882][bookmark: _Toc29899181][bookmark: _Toc29899599][bookmark: _Toc29917335]16.2.4.1	Simultaneous NR and E-UTRA transmission/reception
If a UE 
-	would transmit a first channel/signal using E-UTRA radio access and a second channel/signal using NR radio access, and
-	a transmission of the first channel/signal would overlap in time with a transmission of the second channel/signal, and
-	the priorities of the two channels/signals are known to the UE  msec prior to the start of the earlier of the two transmissions 
the UE transmits only the channel/signal with the higher priority as determined by the SCI formats scheduling the transmissions or, in case of a S-SS/PSBCH block or a sidelink synchronization signal using E-UTRA radio access, as indicated by higher layers. If a UE 
-	would respectively transmit or receive a first channel/signal using E-UTRA radio access and receive or transmit a second channel/signal using NR radio access, and
-	a transmission or reception of the first channel/signal would respectively overlap in time with a reception or transmission of the second channel/signal, and
-	the priorities of the two channels/signals are known to the UE  msec prior to the start of the later transmission or reception
the UE transmits or receives only the channel/signal with the higher priority as determined by the SCI formats scheduling the transmissions or, in case of a S-SS/PSBCH block or a sidelink synchronization signal using E-UTRA radio access, as indicated by higher layers.
[bookmark: _Toc29894883][bookmark: _Toc29899182][bookmark: _Toc29899600][bookmark: _Toc29917336]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  a first PSFCHs in a PSFCH transmission occasion, to a first UE and a second PSFCH to a second UE, and
-	a transmission of the first PSFCH would overlap in time with a transmission of the second PSFCH
the UE transmits  only the PSFCHs corresponding to the smallest with the higher priority field values indicatedas determined by a first in all SCI formats 0_1 and a second SCI format 0_1 [5, TS 38.212] that are respectively associated with the first PSFCH and the second PSFCHtransmission occasion. 
If a UE 
-	would transmit a first PSFCH and a second PSFCH to another UE, and
-	a transmission of the first PSFCH would overlap in time with a transmission of the second PSFCH
the UE transmits only the PSFCH with the higher priority as determined by a first SCI format 0_1 and a second SCI format 0_1 that are respectively associated the first PSFCH and the second PSFCH. 
[bookmark: _Toc29894884][bookmark: _Toc29899183][bookmark: _Toc29899601][bookmark: _Toc29917337]16.2.4.3	Simultaneous SL and UL transmissions
If a UE 
-	would simultaneously transmit on the UL and on the SL of a serving cell, and
-	the UE is not capable of simultaneous transmissions on the UL and on the SL of the serving cell
the UE transmits only on the link, UL or SL, with the higher priority.
If a UE 
-	would transmit on the UL and on the SL of two respective carriers of a serving cell, or of two respective serving cells, 
-	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, 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, so that the total UE transmission power would not exceed 
[bookmark: _Toc29894885][bookmark: _Toc29899184][bookmark: _Toc29899602][bookmark: _Toc29917338]16.3	UE procedure for reporting HARQ-ACK on sidelink 
A UE can be indicated by an SCI format scheduling a PSSCH reception, in one or more sub-channels from a number of  sub-channels, to transmit a PSFCH with HARQ-ACK information in response to the PSSCH reception. The UE provides HARQ-ACK information that includes ACK or NACK, or only NACK.
A UE can be provided, by periodPSFCHresource, a number of slots in a resource pool for a period of PSFCH transmission occasion resources. If the number is zero, PSFCH transmissions from the UE in the resource pool are disabled.  
A UE may be indicated by higher layers to not transmit a PSFCH in response to a PSSCH reception [11, TS 38.321].
If a UE receives a PSSCH in a resource pool and a ZYX field in a SCI format 0_2 scheduling the PSSCH reception indicates to the UE to report HARQ-ACK information for the PSSCH reception [5, TS 38.212], the UE provides the HARQ-ACK information in a PSFCH transmission in the resource pool. The UE transmits the PSFCH in a first slot that includes PSFCH resources and is at least a number of slots, provided by MinTimeGapPSFCH, of the resource pool after a last slot of the PSSCH reception.   
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 to slot   and sub-channel , where , , , and the allocation starts in an ascending order of  and continues in an ascending order of . The UE expects that  is a multiple of . 
A UE determines a number of PSFCH resources available for multiplexing HARQ-ACK information in a PSFCH transmission as  where  is a number of cyclic shift pairs for the resource pool and, based on an indication by higher layers,
-	 and the  PRBs are associated with the starting sub-channel of the corresponding PSSCHin one sub-channel 
-	 and the  PRBs are located inassociated with one or more sub-channels from the  sub-channels of the corresponding PSSCH
The UE applies one cyclic shift from a cyclic shift pair to a sequence used for the PSFCH transmission [4, TS 38.211]. The PSFCH resources are first indexed according to an ascending order of the PRB index, from the  PRBs, and then according to an ascending order of the cyclic shift pair index from the  cyclic shift pairs.  
A UE determines an index of a PSFCH resource for a PSFCH transmission in response to a PSSCH reception, using a sequence associated with the resource pool [4, TS 38.211], 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 of the UE receiving the PSSCH as indicated by higher layers.
A UE determines a  value, for computing a value of cyclic shift  [4, TS 38.211], from a cyclic shift pair index corresponding to a PSFCH resource index and from  using Table 16.3-1.
Table 16.3-1: Set of cyclic shift pairs
	
	

	
	Cyclic Shift Pair Index 0
	Cyclic Shift Pair Index 1
	Cyclic Shift Pair Index 2
	Cyclic Shift Pair Index 3
	Cyclic Shift Pair Index 4
	Cyclic Shift Pair Index 5

	1
	0
	-
	-
	-
	-
	-

	2
	0
	3
	-
	-
	-
	-

	3
	0
	2
	4
	-
	-
	-

	6
	0
	1
	2
	3
	4
	5


A UE determines a  value, for computing a value of cyclic shift  [4, TS 38.211], from a cyclic shift pair of a PSFCH resource as in Table 16.36-2 1 or Table 16.3-3 as indicated by a SCI format scheduling a PSSCH reception. The UE applies one cyclic shift from a cyclic shift pair to a sequence used for the PSFCH transmission [4, TS 38.211]. 
Table 16.36-21: Mapping of HARQ-ACK information bit values to a cyclic shift, from a cyclic shift pair, of a sequence for a PSFCH transmission when HARQ-ACK information includes ACK or NACK
	HARQ-ACK Value
	0 (NACK)
	1 (ACK)

	Sequence cyclic shift
	First cyclic shift0
	Second cyclic shift6



Table 16.3-3: Mapping of HARQ-ACK information bit values to a cyclic shift, from a cyclic shift pair, of a sequence for a PSFCH transmission when HARQ-ACK information includes only NACK
	HARQ-ACK Value
	0 (NACK)
	1 (ACK)

	Sequence cyclic shift
	0
	N/A


[bookmark: _Toc29894886][bookmark: _Toc29899185][bookmark: _Toc29899603][bookmark: _Toc29917339]16.4	UE procedure for transmitting PSCCH 
A UE can be provided a number of symbols in a resource pool, by timeResourcePSCCH, starting from a second symbol that is available for SL transmissions in a slot, and a number of PRBs in the resource pool, by frequencyResourcePSCCH, for a PSCCH transmission with a SCI format 0_1.
A UE that transmits a PSCCH with SCI format 0_1 using sidelink resource allocation mode 1 [6, TS38.214] 
-	sets a value of a HARQ process ID field as indicated by higher layers
-	for an initial transmission of a TB that is scheduled by a DCI format 3_0 with CRC scrambled by SL-RNTI, the UE
-	toggles the NDI field value in SCI format 0_1, if the NDI field value in DCI format 3_0 is toggled 
-	does not toggle the NDI field value in SCI format 0_1, if the NDI field value in DCI format 3_0 is not toggled 
-	for subsequent transmissions of the TB that are scheduled by the DCI format 3_0 with CRC scrambled by SL-RNTI, the UE does not toggle the NDI field value in SCI format 0_1.
[bookmark: _Toc29894887][bookmark: _Toc29899186][bookmark: _Toc29899604][bookmark: _Toc29917340]16.5	UE procedure for reporting HARQ-ACK on uplink
A UE can be provided PUCCH resources or PUSCH resources [12, TS 38.331] to report HARQ-ACK information to a serving gNB that the UE generates based on HARQ-ACK information that the UE obtains from PSFCH receptions, or from absence of PSFCH receptions. 
For SL configured grant Type 1 or Type 2 PSSCH receptions by a UE within a time period provided by periodSlCG, the UE generates one HARQ-ACK information bit in response to the PSFCH receptions to multiplex in a PUCCH transmission occasion that is after a last time resource, in a set of time resources. 
For each PSFCH reception occasion, from a number of PSFCH reception occasions that the UE generates HARQ-ACK information to report to the gNB in a PUCCH or PUSCH transmission, the UE can be indicated by higher layers to perform one of the following and the UE constructs a HARQ-ACK codeword with HARQ-ACK information, when applicable.
-	generate HARQ-ACK information with same value as a value of HARQ-ACK information the UE determines from a PSFCH reception in the PSFCH reception occasion and, if the UE determines that a PSFCH is not received at the PSFCH reception occasion, generate NACK
-	generate ACK when the UE determines ACK from each PSFCH reception for the number of PSFCH reception occasions; otherwise, generate NACK if the UE determines absence of PSFCH reception or determines a NACK value from a PSFCH reception at a corresponding PSFCH reception occasion 
-	generate ACK when the UE determines absence of PSFCH reception for each PSFCH reception occasion from the number of PSFCH reception occasions; otherwise, generate NACK 
· generate ACK when the UE determines ACK from at least one PSFCH reception for the number of PSFCH reception occasions of a PSFCH resource with an index with , as determined in Clause 16.3, for every identity  of the UEs expected to receive the PSSCH, as indicated by higher layers; otherwise, generate NACK.
The UE generates NACK when, due to prioritization, as described in Clause 16.2.4, the UE does not receive PSFCH in any PSFCH reception occasion associated with a PSSCH transmission in a resource provided by a DCI format 3_0 with CRC scrambled by a SL-RNTI or, for a configured grant, in a resource provided in a single period and for which the UE is provided a PUCCH resource to report HARQ-ACK information.
The UE generates NACK when, due to prioritization as described in Clause 16.2.4, the UE does not transmit a PSSCH in any of the resources provided by a DCI format 3_0 with CRC scrambled by SL-RNTI or, for a configured grant, in any of the resources provided in a single period and for which the UE is provided a PUCCH resource to report HARQ-ACK information. The UE generates ACK if the UE does not transmit a PSCCH with a SCI format 0_1 scheduling a PSSCH in any of the resources provided by a configured grant in a single period and for which the UE is provided a PUCCH resource to report HARQ-ACK information.
With reference to slots for PUCCH transmissions and for a number of PSFCH reception occasions ending in slot , the UE provides the generated HARQ-ACK information in a PUCCH transmission within slot , subject to the overlapping conditions in Clause 9.2.5, where  is a number of slots indicated by a PSFCH-to-HARQ_feedback timing indicator field, if present, in a DCI format indicating a slot for PUCCH transmission to report the HARQ-ACK information, or  is provided by sl-ACKToUL-ACK.  corresponds to a last slot for a PUCCH transmission that would overlap with the last PSFCH reception occasion.
For a PSSCH reception by a UE that is scheduled by a DCI format, or for a SL configured grant Type 2 PSCCH reception activated by a DCI format, the DCI format can indicate to the UE that a PUCCH resource is not provided. For a SL configured grant Type 1 PSSCH reception, a PUCCH resource can be provided PUCCH-SL-Config. If a PUCCH resource is not provided, the UE does not transmit a PUCCH with generated HARQ-ACK information from PSFCH reception occasions.
16.6	UE procedure for LTE sidelink transmission
If the UE detects a DCI format 3_1 with CRC scrambled by SL-L-CS-RNTI in slot , the DCI format 3_1 activates or releases an LTE sidelink SPS configuration that is indicated by a SL SPS configuration index field [5, TS38.212]. If the DCI format 3_1 activates an SL SPS configuration, the UE procedure for transmitting a PSCCH and a PSSCH is as described in [13, TS36.213] except that a transmission starts no earlier than   ms, where  is a start time of slot ,  and  are defined in [4, TS 38.211],  is a value indicated by a Timing offset field in DCI format 3_1, and  is a value indicated by SL index field in DCI format 3_1 if the SL index field is present; otherwise, .


