
[bookmark: _Toc29673158][bookmark: _Toc29673299][bookmark: _Toc29674292][bookmark: _Toc36645522][bookmark: _Toc45810567][bookmark: _Toc130409767]3GPP TSG-RAN WG1 Meeting #115	R1-2312757  
Chicago, USA, November 13th – November 17th, 2023
	CR-Form-v12.2

	CHANGE REQUEST

	

	
	38.214
	CR
	0487
	Rev
	-
	Current version:
	18.0.0
	

	

	For HELP on using this form: comprehensive instructions can be found at 
http://www.3gpp.org/Change-Requests.

	



	Proposed change affects:
	UICC apps
	
	ME
	X
	Radio Access Network
	X
	Core Network
	



	

	Title:	
	Corrections on the support for Expanded and Improved NR Positioning

	
	

	Source to WG:
	Nokia

	Source to TSG:
	

	
	

	Work item code:
	NR_pos_enh2-Core
	
	Date:
	2023-12-01

	
	
	
	
	

	Category:
	F
	
	Release:
	Rel-18

	
	Use one of the following categories:
F  (correction)
A  (mirror corresponding to a change in an earlier 													release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)
Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	Use one of the following releases:
Rel-8	(Release 8)
Rel-9	(Release 9)
Rel-10	(Release 10)
Rel-11	(Release 11)
…
Rel-16	(Release 16)
Rel-17	(Release 17)
Rel-18	(Release 18)
Rel-19	(Release 19)

	
	

	Reason for change:
	In clause 8.1.3.2, it is unclear how to determine the number of OFDM symbols used for SL PRS in the slot.
In clause 8.2.3, the behaviour in case of collision between SL PRS and PT-RS is unclear.
In clause 8.2.4,  
1. For a shared resource pool, “[SL PRS frequency domain allocation]” is not separately (pre-)configured and thus should not be listed as a parameter. However, it is still essential, along with SL PRS resource ID, in identifying a SL PRS resource in a slot of a shared resource pool. 
2. For a shared resource pool, the starting symbol for SL PRS in a slot is derived based on specified rules and not provided as part of (pre-)configuration. Thus, “[Starting symbol and the number of SL PRS symbols]” should be updated to only “[number of SL PRS symbols]” for shared resource pools.
In clause 8.2.4,
The following RAN1 agreements need to be captured in the RAN1 specifications.
Agreement (RAN1 #113)
Multiple (M,N) pairs within a slot in a dedicated resource pool is supported  only when the different (M, N) pairs are always multiplexed via TDM to different sets of symbols in a slot. Only a single (M,N) value can be mapped within one TDM duration (i.e. one set of symbols).
Agreement (RAN1 #114)
For a dedicated resource pool, the maximum number of TDM groups for TDM-based multiplexing of SL PRS within a slot is 4.
· Maximum number 4 only applies to the case of comb-2

Clause 8.2.4.1.1: the behaviour in case of collision between SL PRS and SL CSI-RS is unclear.
Clause 8.2.4.2: 
Two separate clauses had the same number 8.2.4.2
First clause 8.2.4.2: Behaviour of step 5 is not specified
Second clause 8.2.4.2: How to indicate reserved SL PRS resources is unspecified.
In clause 8.5.2.3,
Corrections on description associated with SCI format 2-D in a shared resource pool for the CSI reference resource definition
The recent agreements for CP positioning, LPHAP, BW aggregation and RedCap positioning should be implemented into Clause 5.1.6.5 and Clause 6.2.1.4.
In clause 8.2.4, the description for unique determination of a SL PRS resource in a slot of a shared SL PRS resource pool is incorrect.
In clause 8, correct the descriptions for relationship between bandwidth of SL PRS in a dedicated SL PRS resource pool and the bandwidth of the resource pool.
In clause 8.2.4.1.1, correct the descriptions for relationship between SL PRS and each of PSSCH and PSFCH in a slot of a shared SL PRS resource pool.
In clause 8.4.4, in current specifcaiton, UE may provide the ARP location information in assistance data for the ARP ID reported in the measurement report. However, those two reporting should be decoupled, for example, a UE can provide ARP location information in assistance data but do not report any ARP ID in measurement report.
In clause 8.4.4, * Based on current agreements, the exchanged synchronization information of anchor UEs between a UE and LMF or another UE includes: (1) synchronization source type; (2) RTD between anchor UEs. The description in 38.214 is redundant. * Based on the description in TS38.214, it seems that UE may report synchronization source type and/or RTD via the same higher layer parameter, however, they should be associated with different higher layer parameters.
In clause 8.2.4, 1. the bracket around ‘SL PRSs of SL PRS resources’ should be addressed.  2. It has been agreed that SL PRS resource ID is ‘optional’ for the association information between the already transmitted SL PRSs of SL PRS resources and UE Tx ARP ID. But the agreement is not correctly captured in the current RAN1 specification.
In clause 8.4.4, SL PRS-RSRP measurement is not defined for the first detected path and/or additional paths, which is not correctly captured by the specification.
In clause 8.2.4.2, correction on step 6 of SL-PRS resource allocation.
In clause 8.1, the description of UE setting ‘Embedded SCI format’ field of SCI format 2-D is not correct.
In clauses 8.2.4.1.1 and 8.2.4.2, corrections on description associated with resource allocation in a dedicated SL PRS resource pool.
In clause 5.1.6.5.1, the number of samples for carrier phase measurements and the timestamp of carrier phase measurements in the following agreement are not accurately captured in the specification:
Agreement
Subject to UE’s capability, if a UE Rx-Tx time difference/DL RSTD measurement is obtained with Nsample (=2, 4) samples, as defined in TS 38.133, the UE Rx-Tx time difference/DL RSTD measurement can be associated with (i.e., reported together with) up to Nsample RSCP/RSCPD measurements.
· A single RSCP/RSCPD measurement is obtained within one sample
· Each RSCP/RSCPD measurement has its own timestamp. 
· Note: It is up to RAN2 on how to define signalling support for the reporting of the timestamps of the RSCP/RSCPD measurements.

In clause 5.1.6.5, the following agreement made in RAN1#114bis is not fully or clearly captured in the specification, e.g., the number of windows, the number of the indicated DL PRS resource set(s) for all TRPs should be the same.
Agreement (RAN1#114bis)
Adopt the following changes to the previous agreement made in RAN1#114:
	Agreement
When an LMF requests the UEs, including target UE and PRU(s), to perform measurements on indicated DL PRS resource set(s) occurring within indicated time window(s)
· The duration of a time window can be configured as follows:
· {1, 2, 4, 6, 8, 12, 16} slots.
· the number of the time windows can be:
· {1, 2}
· FFS: {4, 8}
· the number of the indicated DL PRS resource set(s) per TRP within a time window can be {1, 2}:
· DL PRS resource sets across all TRPs are in one DL PFL
· FFS: For PRS bandwidth aggregation, an indicated DL PRS resource set refers to a combination of linked PRS resource sets
· The number of the indicated DL PRS resource set(s) for all TRPs should be the same
· Note: Different PRS resource sets and/or PFLs can be associated with different time windows
· Note: the signaling design for the indication of the DL PRS resource sets in the time windows is up to RAN2/RAN3.



In clause 6.2.1.4.2, it has been agreed to use single MAC CE to activate or deactivate one or two or three of three aggregated carriers. But the agreement is not captured in the current RAN1 specification.
In clause 5.1.6.5.3, UE may report whether a RSTD or UE Rx-Tx time difference measurement is a joint measurement. If yes, the UE may also report which PFLs have been used for the joint measurement via reported PRS resource set IDs.
In clauses 5.1.6.5.3 and 6.2.1.4.2, it is specified that the UE may assume that the PRS/SRS resources across the linked PRS/SRS resource sets are linked for bandwidth aggregation. If the linked PRS/SRS resource sets satisfy the listed conditions, the UE should assume these resource sets are linked for the bandwidth aggregation. The current “may assume” is not a clear wording.
In clause 6.2.1.4.1, for SRS with Tx hopping, each hop must be contained within a slot.
In clause 6.2.1.4.1, the description of collision between SRS for positioning frequency hopping and MIMO SRS is missing.
In multiple clauses the terminology regarding resource pools is inconsistent.

	
	

	Summary of change:
	In clause 8.1.3.2, clarify how to determine the number of OFDM symbols used for SL PRS in the slot.
In clause 8.2.3, implemented the agreement that in a shared SL PRS resource pool, transmission of SL PT-RS is cancelled in OFDM symbols with SL PRS
1. Clarify that for a shared resource pool, a SL PRS resource is uniquely identified by the SL PRS resource ID and the frequency domain resource allocation information that is obtained via the associated SCI.
2. Correct that “starting symbol” of a SL PRS resource is not a parameter for shared resource pool.
In clause 8.2.4: captured the (pre-)configuration of SL PRS resources in a dedicated resource pool for the case of TDM-based multiplexing as per the RAN1 agreements.
Clause 8.2.4.1.1: UE shall not transmit SL PRS and SL CSI-RS in the same symbol.
Clause 8.2.4.2: The second instance was renumbered to 8.2.4.2A
Clause 8.2.4.2: Captured behaviour of step 5.
Second clause 8.2.4.2 (renumbered to 8.2.4.2A): Capture definition of PRIV to indicate reserved SL PRS resources.
In clause 8.4.4, removed brackets on text pending further clarification. In addition, the agreement on multiple Rx-Tx time difference measurement reporting is captured.
In clause 8.5.2.3, SCI format 2-D is captured.
The recent agreements for CP positioning, LPHAP, BW aggregation for positioning measurements and RedCap positioning are captured. In addition, a couple of sub-clauses are added to improve readability, and abbreviation of LoS and LoS are updated as they are mentioned in the updated part of Rel-18.
In clause 8.2.4, corrected the description for unique determination of a SL PRS resource in a shared SL PRS resource pool; added reference to SCI format 1-A for indication of “frequency resource assignment” for a SL PRS resource in a slot of a shared SL PRS resource pool.
In clause 8, correct the description that a UE is not expected to use the N_PRB  "mod" n_subCHsize PRBs in the resource pool, except for when the resource pool is a dedicated SL PRS resource pool.
In clause 8.2.4.1.2, clarify that the bandwidth of SL PRS in a dedicated SL PRS resource pool is same as that of the bandwidth of the resource pool indicated via the higher layer parameter sl-RB-Number.
In clause 8.2.4.1.1, 1. removed the sentence on restriction between symbols available for SL PRS and PSSCH; 2. removed the sentence on restriction between symbols available for SL PRS and PSFCH. 3. removed brackets.
In clause 8.4.4, decouple ARP ID report in measurement report and ARP location information provision in assistance data.
In clause 8.4.4, * changed “The UE may report synchronization information synchronization source type and/or…” to “The UE may report synchronization source type and/or…”; * added separate higher layer parameter for ‘synchronization source type’.
In clause 8.2.4,1. removed brackets around ‘SL PRSs of SL PRS resources’.
2. captured ‘optional’ SL PRS resource ID included in the association information between the already transmitted SL PRS resource and UE Tx ARP ID.

In clause 8.4.4, deleted the association between the first detected path and/or additional detected paths and SL PRS-RSRP measurement.

In clause 8.2.4.2, added modification on step 6 regarding the SL-PRS resource and slot determination based on 8.2.4.2A.

In clause 8.1, changed the description of UE setting ‘Embedded SCI format’ field of SCI format 2-D.

In clause 8.2.4.1.1 and 8.2.4.2 of TS 38.214, minimum resource allocation unit of SL PRS is captured.

In clause 5.1.6.5.2, accurately captured an agreement.

In clause 5.1.6.5, accurately captured an agreement.

In clause 6.2.1.4.2, introduced related description to use single MAC CE to activate or deactivate one or two or three of three aggregated carriers.

In clause 5.1.6.5.3, to make the specification more clear that: UE may report whether a RSTD or UE Rx-Tx time differ-ence measurement is a joint measurement. If yes, the UE may also report which PFLs have been used for the joint measurement via reported PRS resource set IDs.

In clauses 5.1.6.5.3 and 6.2.1.4.2, the UE should assume or should determine that DL PRS resources across the linked DL PRS resource sets which satisfy the above conditions are linked for bandwidth aggregation.

In clause 6.2.1.4.1, added the following description: UE does not expect to be configured for any hops across slot boundaries, i.e., the starting position + duration of a hop cannot exceed a slot duration.

In clause 6.2.1.4.1, added the description of collision between SRS for positioning frequency hopping and MIMO SRS.
In multiple clauses the terminology regarding resource pools has been made consistent (dedicated SL PRS resource pool, shared SL PRS resource pool).

	
	

	Consequences if not approved:
	In clause 8.1.3.2, it remains unclear how to determine the number of OFDM symbols used for SL PRS in the slot.

In clause 8.2.3, the behaviour in case of collision between SL PRS and PT-RS remains unclear.

In clause 8.2.4: incorrect description of SL PRS resource pool (pre-)configuration parameters and SL PRS resource determination for shared resource pool.

In clause 8.2.4: necessary details for (pre-)configuration of SL PRS resources in a dedicated resource pool with TDM-based multiplexing would not be reflected in the specifications.

Clause 8.2.4.1.1: the behaviour in case of collision between SL PRS and SL CSI-RS remains unclear.
Clause 8.2.4.2: Two separate clauses with the same number
Clause 8.2.4.2: Behaviour of step 5 remains unspecified

Second clause 8.2.4.2 (renumbered to 8.2.4.2A): How to indicate reserved SL PRS resources remains unspecified.

In clause 8.5.2.3: The description associated with SCI format 2-D in CSI reference resource definition is missing.
The essential features to support CP positioning, LPHAP, BW aggregation for positioning measurements and RedCap positioning may be missing.

The terminology regarding resource pools remains inconsistent.

	
	

	Clauses affected:
	3.3, 5.1.6.5, 5.1.6.5.1 (new clause title), 5.1.6.5.2 (new clause title), 5.1.6.5.2 (new clause title), 6.2.1.4, 6.2.1.4.1 (new clause title), 6.2.1.4.2 (new clause title), 8, 8.1, 8.1.3, 8.1.3.2, 8.2.1, 8.2.3, 8.2.4, 8.2.4.1.1, 8.2.4.1.2, 8.2.4.2, 8.2.4.2A, 8.3, 8.4.4, 8.5.1.2, 8.5.2.2, 8.5.2.3
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For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].
ARP	Antenna reference point
BWP	Bandwidth part
CBG	Code block group
CLI	Cross Link Interference
CP	Cyclic prefix
CQI	Channel quality indicator
CPU	CSI processing unit 
CRB	Common resource block
CRC	Cyclic redundancy check
CRI	CSI-RS Resource Indicator
CSI	Channel state information
CSI-RS	Channel state information reference signal
CSI-RSRP	CSI reference signal received power
CSI-RSRQ	CSI reference signal received quality
CSI-SINR	CSI signal-to-noise and interference ratio
CW	Codeword
DCI	Downlink control information
DL	Downlink
DM-RS	Demodulation reference signals
DRX	Discontinuous Reception
EPRE	Energy per resource element
IAB-MT	Integrated Access and Backhaul – Mobile Terminal 
L1-RSRP	Layer 1 reference signal received power
LI	Layer Indicator
LoS	Line of Sight
MCS	Modulation and coding scheme
NLoS	Non-Line of Sight
PDCCH	Physical downlink control channel
PDSCH	Physical downlink shared channel
PSS	Primary Synchronisation signal
PUCCH	Physical uplink control channel
QCL	Quasi co-location
PMI	Precoding Matrix Indicator
PRB	Physical resource block
PRG	Precoding resource block group
PRS	Positioning reference signal
PT-RS	Phase-tracking reference signal
RB	Resource block
RBG	Resource block group
RI	Rank Indicator
RIV	Resource indicator value
RS	Reference signal 
SCI	Sidelink control information
SL PRS               Sidelink positioning reference signal
SLIV	Start and length indicator value 
SR	Scheduling Request
SRS	Sounding reference signal
SS	Synchronisation signal
SSS	Secondary Synchronisation signal
SS-RSRP	SS reference signal received power
SS-RSRQ	SS reference signal received quality
SS-SINR	SS signal-to-noise and interference ratio
TB	Transport Block
TCI	Transmission Configuration Indicator
TDM	Time division multiplexing
UE	User equipment
UL	Uplink

<omitted text>
.
[bookmark: _Toc145348698]5.1.6.5	PRS reception procedure
The UE can be configured with one or more DL PRS resource set configuration(s) as indicated by the higher layer parameters NR-DL-PRS-ResourceSet and NR-DL-PRS-Resource as defined by Clause 6.4.3 [17, TS 37.355]. Each DL PRS resource set consists of K≥1 DL PRS resource(s) where each has an associated spatial transmission filter. The UE can be configured with one or more DL PRS positioning frequency layer configuration(s) as indicated by the higher layer parameter NR-DL-PRS-PositioningFrequencyLayer. A DL PRS positioning frequency layer is defined as a collection of DL PRS resource sets which have common parameters configured by NR-DL-PRS-PositioningFrequencyLayer.
The UE assumes that the following parameters for each DL PRS resource(s) are configured via higher layer parameters NR-DL-PRS-PositioningFrequencyLayer, NR-DL-PRS-ResourceSet and NR-DL-PRS-Resource.
A DL PRS positioning frequency layer is configured by NR-DL-PRS-PositioningFrequencyLayer, consists of one or more DL PRS resource sets and it is defined by:
-	dl-PRS-SubcarrierSpacing defines the subcarrier spacing for the DL PRS resource. All DL PRS resources and DL PRS resource sets in the same DL PRS positioning frequency layer have the same value of dl-PRS-SubcarrierSpacing. The supported values of dl-PRS-SubcarrierSpacing are given in Table 4.2-1 of [4, TS38.211], excluding the values of 240kHz, 480 kHz, and 960 kHz.
-	dl-PRS-CyclicPrefix defines the cyclic prefix for the DL PRS resource. All DL PRS Resources and DL PRS Resource sets in the same DL PRS positioning frequency layer have the same value of dl-PRS-CyclicPrefix. The supported values of dl-PRS-CyclicPrefix are given in Table 4.2-1 of [4, TS38.211].
-	dl-PRS-PointA defines the absolute frequency of the reference resource block. Its lowest subcarrier is also known as Point A. All DL PRS resources belonging to the same DL PRS resource set have common Point A and all DL PRS resources sets belonging to the same DL PRS positioning frequency layer have a common Point A.
The UE expects that it will be configured with dl-PRS-ID each of which is defined such that it is associated with multiple DL PRS resource sets. The UE expects that one of these dl-PRS-ID along with a nr-DL-PRS-ResourceSetID and a nr-DL-PRS-ResourceID-r16 can be used to uniquely identify a DL PRS resource. 
The UE may be configured by the network with nr-PhysCellID, nr-CellGlobalID, and nr-ARFCN [17, TS 37.355] associated with a dl-PRS-ID.
-	If nr-PhysCellID or nr-CellGlobalID is provided, and if nr-PhysCellID, nr-CellGlobalID and nr-ARFCN associated with the dl-PRS-ID, if provided, are the same as the corresponding information of a serving cell, the UE may assume that the DL PRS is transmitted from the serving cell;
-	Otherwise, the UE may assume that the DL PRS is not transmitted from a serving cell.
If the UE assumes that the DL PRS is transmitted from a serving cell, and if the serving cell is the same as the serving cell defined by the SS/PBCH block, the UE may assume that the DL PRS and the SS/PBCH block are transmitted from the same serving cell.
If the UE assumes that the DL PRS is not transmitted from a serving cell, and if nr-PhysCellID is provided, and is the same as physical cell ID of the SS/PBCH block from a non-serving cell of the same band as the DL PRS, the UE may assume that the DL PRS and the SS/PBCH block are transmitted from the same non-serving cell.
A DL PRS resource set is configured by NR-DL-PRS-ResourceSet, consists of one or more DL PRS resources and it is defined by:
-	nr-DL-PRS-ResourceSetID defines the identity of the DL PRS resource set configuration. 
[bookmark: _Hlk39646216]-	dl-PRS-Periodicity-and-ResourceSetSlotOffset defines the DL PRS resource periodicity and takes values slots, where for dl-PRS-SubcarrierSpacing=15, 30, 60 and 120 kHz respectively and the slot offset for DL PRS resource set with respect to SFN0 slot 0. All the DL PRS resources within one DL PRS resource set are configured with the same DL PRS resource periodicity. The UE does not expect that the product of DL PRS resource periodicity , the higher layer parameter dl-prs-MutingBitRepetitionFactor and the size of the bitmap of dl-PRS-MutingOption1 exceeds , where for dl-PRS-SubcarrierSpacing=15, 30, 60 and 120 kHz respectively.
-	dl-PRS-ResourceRepetitionFactor defines how many times each DL-PRS resource is repeated for a single instance of the DL-PRS resource set and takes values . All the DL PRS resources within one resource set have the same resource repetition factor.
-	dl-PRS-ResourceTimeGap defines the offset in number of slots between two repeated instances of a DL PRS resource with the same nr-DL-PRS-ResourceID within a single instance of the DL PRS resource set. The UE only expects to be configured with dl-PRS-ResourceTimeGap if dl-PRS-ResourceRepetitionFactor is configured with value greater than 1. The time duration spanned by one instance of a nr-DL-PRS-ResourceSet is not expected to exceed the configured value of DL PRS periodicity. All the DL PRS resources within one resource set have the same value of dl-PRS-ResourceTimeGap.
-	dl-PRS-MutingOption1 and dl-PRS-MutingOption2 define the time locations where the DL PRS resource is expected to not be transmitted for a DL PRS resource set. If dl-PRS-MutingOption1 is configured, each bit in the bitmap of dl-PRS-MutingOption1 corresponds to a configurable number provided by higher layer parameter dl-prs-MutingBitRepetitionFactor of consecutive instances of a DL PRS resource set where all the DL PRS resources within the set are muted for the instance that is indicated to be muted. The length of the bitmap can be {2, 4, 6, 8, 16, 32} bits. If dl-PRS-MutingOption2 is configured each bit in the bitmap of dl-PRS-MutingOption2 corresponds to a single repetition index for each of the DL PRS resources within each instance of a nr-DL-PRS-ResourceSet and the length of the bitmap is equal to the values of dl-PRS-ResourceRepetitionFactor. Both dl-PRS-MutingOption1 and dl-PRS-MutingOption2 may be configured at the same time in which case the logical AND operation is applied to the bit maps as described in Clause 7.4.1.7.4 of [4, TS 38.211].
-	NR-DL-PRS-SFN0-Offset defines the time offset of the SFN0 slot 0 for the DL PRS resource set with respect to SFN0 slot 0 of reference provided by nr-DL-PRS-ReferenceInfo. 
-	dl-PRS-ResourceList determines the DL PRS resources that are contained within one DL PRS resource set. 
-	dl-PRS-CombSizeN defines the comb size of a DL PRS resource where the allowable values are given in Clause 7.4.1.7.3 of [TS38.211]. All DL PRS resource sets belonging to the same DL PRS positioning frequency layer have the same value of dl-PRS-CombSizeN.
-	dl-PRS-ResourceBandwidth defines the number of resource blocks configured for DL PRS transmission. The parameter has a granularity of 4 PRBs with a minimum of 24 PRBs and a maximum of 272 PRBs. All DL PRS resources sets within a DL PRS positioning frequency layer have the same value of dl-PRS-ResourceBandwidth.
-	dl-PRS-StartPRB defines the starting PRB index of the DL PRS resource with respect to reference Point A, where reference Point A is given by the higher-layer parameter dl-PRS-PointA. The starting PRB index has a granularity of one PRB with a minimum value of 0 and a maximum value of 2176 PRBs. All DL PRS resource sets belonging to the same DL PRS positioning frequency layer have the same value of dl-PRS-StartPRB.
-	dl-PRS-NumSymbols defines the number of symbols of the DL PRS resource within a slot where the allowable values are given in Clause 7.4.1.7.3 of [4, TS38.211].
A DL PRS resource is defined by:
-	nr-DL-PRS-ResourceID determines the DL PRS resource configuration identity. All DL PRS resource IDs are locally defined within a DL PRS resource set.
-	dl-PRS-SequenceID is used to initialize cinit value used in pseudo random generator as described in Clause 7.4.1.7.2 of [4, TS 38.211] for generation of DL PRS sequence for a given DL PRS resource.
-	dl-PRS-CombSizeN-AndReOffset defines the starting RE offset of the first symbol within a DL PRS resource in frequency. The relative RE offsets of the remaining symbols within a DL PRS resource are defined based on the initial offset and the rule described in Clause 7.4.1.7.3 of [4, TS 38.211]. 
-	dl-PRS-ResourceSlotOffset determines the starting slot of the DL PRS resource with respect to corresponding DL PRS resource set slot offset.
-	dl-PRS-ResourceSymbolOffset determines the starting symbol of a slot configured with the DL PRS resource. 
-	dl-PRS-QCL-Info defines any quasi co-location information of the DL PRS resource with other reference signals. The DL PRS may be configured with QCL 'typeD' with a DL PRS associated with the same dl-PRS-ID, or with rs-Type set to 'typeC', 'typeD', or 'typeC-plus-typeD' with a SS/PBCH Block from a serving or non-serving cell.
-	dl-PRS-ResourcePrioritySubset defines a subset of DL-PRS resources for the DL PRS resource for the purpose of prioritization of measurement reporting as described in [17, TS 37.355].
The UE assumes constant EPRE is used for all REs of a given DL PRS resource.
The UE may be indicated by the network that DL PRS resource(s) can be used as the reference for the DL RSTD, DL PRS-RSRP, DL PRS-RSRPP, and UE Rx-Tx time difference measurements in a higher layer parameter nr-DL-PRS-ReferenceInfo. The reference indicated by the network to the UE can also be used by the UE to determine how to apply higher layer parameters nr-DL-PRS-ExpectedRSTD and nr-DL-PRS-ExpectedRSTD-Uncertainty. The UE expects the reference to be indicated whenever it is expected to receive the DL PRS. This reference provided by nr-DL-PRS-ReferenceInfo may include a dl-PRS-ID, a DL PRS resource set ID, and optionally a single DL PRS resource ID or a list of DL PRS resource IDs [17, TS 37.355]. The UE may use different DL PRS resources or a different DL PRS resource set to determine the reference for the RSTD measurement as long as the condition that the DL PRS resources used belong to a single DL PRS resource set is met. If the UE chooses to use a different reference than indicated by the network, then it is expected to report the dl-PRS-ID, the DL PRS resource ID(s) or the DL PRS resource set ID used to determine the reference. 
[bookmark: _Hlk24184832]The UE may be configured to report quality metrics NR-TimingQuality corresponding to the DL RSTD and UE Rx-Tx time difference measurements which include the following fields:
-	timingQualityValue which provides the best estimate of the uncertainty of the measurement
-	timingQualityResolution which specifies the resolution levels used in the timingQualityValue field.
The UE expects to be configured with higher layer parameter nr-DL-PRS-ExpectedRSTD, which defines the time difference with respect to the received DL subframe timing the UE is expected to receive DL PRS, and nr-DL-PRS-ExpectedRSTD-Uncertainty, which defines a search window around the nr-DL-PRS-ExpectedRSTD.
For DL UE positioning measurement reporting in higher layer parameters NR-DL-TDOA-SignalMeasurementInformation or NR-Multi-RTT-SignalMeasurementInformation the UE can be configured to report the DL PRS resource ID(s) or the DL PRS resource set ID(s) associated with the DL PRS resource(s) or the DL PRS resource set(s) which are used in determining the UE measurements DL RSTD, or UE Rx-Tx time difference, respectively.
For the DL RSTD, DL PRS-RSRP, DL PRS-RSRPP, and UE Rx-Tx time difference measurements the UE reports an associated higher layer parameter nr-TimeStamp. The nr-TimeStamp can include the dl-PRS-ID, the SFN and the slot number for a subcarrier spacing. These values correspond to the reference which is provided by nr-DL-PRS-ReferenceInfo. 
The UE is expected to measure the DL PRS resource outside the active DL BWP or with a numerology different from the numerology of the active DL BWP if the measurement is made during a configured measurement gap. When the UE is expected to measure the DL PRS resource, the UE may request a measurement gap via higher layer parameter NR-PRS-MeasurementInfoList [12, TS 38.331] or as specified in clause 6.1.3.40 of [10, TS 38.321]. The UE may be preconfigured with one or more measurement gaps each associated with a measPosPreConfigGapId. When the UE requests activation or deactivation of a measurement gap as specified in clause 6.1.3.40 of [10, TS 38.321] it can request one of the preconfigured measurement gaps by referring to the measPosPreConfigGapId. The UE may have one of the preconfigured measurement gap(s) activated or deactivated as specified in clause 6.1.3.41 of [10, TS 38.321]. 
The UE assumes that the DL PRS from the serving cell is not mapped to any symbol that contains SS/PBCH block from the serving cell. If the time frequency location of the SS/PBCH block transmissions from non-serving cells are provided to the UE then the UE also assumes that the DL PRS from a non-serving cell is not mapped to any symbol that contains the SS/PBCH block of the same non-serving cell. 
The UE may be configured to measure and report, subject to UE capability, up to 4 DL RSTD measurements per pair of dl-PRS-ID with each measurement between a different pair of DL PRS resources or DL PRS resource sets within the DL PRS configured for those dl-PRS-ID. If the UE is not configured to report with multiMeasInSameReport-r17, the up to 4 measurements being performed on the same pair of dl-PRS-ID and all DL RSTD measurements in the same report use a single reference timing. If the UE is configured to report with multiMeasInSameReport-r17, the up to 4 measurements being performed on the same pair of dl-PRS-ID and all DL RSTD measurements in the same measurement instance of the same report use a single reference timing.
The UE may be configured to measure and report, subject to UE capability, up to 24 DL PRS-RSRP measurements on DL PRS resources associated with the same dl-PRS-ID. When the UE reports DL PRS-RSRP measurements from one DL PRS resource set, the UE may indicate which DL PRS-RSRP measurements associated with the same higher layer parameter nr-DL-PRS-RxBeamIndex [17, TS 37.355] have been performed using the same spatial domain filter for reception if for each nr-DL-PRS-RxBeamIndex reported there are at least 2 DL PRS-RSRP measurements associated with it within the DL PRS resource set. When the UE reports DL PRS-RSRP measurements for a DL PRS resource, the reported multiple DL PRS-RSRP measurements associated with the same or different higher layer parameter nr-DL-PRS-RxBeamIndex may have the same or different timestamps. 
The UE may be configured to measure and optionally report, subject to UE capability, up to 24 DL PRS-RSRPP for the first detected path on DL PRS resources associated with the same dl-PRS-ID. When the UE reports DL PRS-RSRPP measurements for a DL PRS resource, the reported multiple DL PRS-RSRPP measurements associated with the same or different higher layer parameter nr-DL-PRS-RxBeamIndex may have the same or different timestamps. When the UE reports DL PRS-RSRPP measurements from one DL PRS resource set, the UE may indicate which DL PRS-RSRPP measurements associated with the same higher layer parameter nr-DL-PRS-RxBeamIndex [17, TS 37.355] have been performed using the same spatial domain filter for reception if for each nr-DL-PRS-RxBeamIndex reported there are at least 2 DL PRS-RSRPP measurements associated with it within the DL PRS resource set.
The UE may be configured to optionally report a differential DL PRS-RSRPP for a DL PRS resource with reference to nr-DL-PRS-FirstPathRSRP-Result and/or a differential DL PRS RSRP with reference to nr-DL-PRS-RSRP-Result via higher layer parameter NR-DL-AoD-AdditionalMeasurementElement.
For each DL PRS resource, the UE may be configured, subject to UE capability, with dl-PRS-ResourcePrioritySubset that is associated with this DL PRS resource, where the subset of DL PRS resources associated with the DL PRS resource can be in the same or different DL PRS resource set than the DL PRS resource. The UE may include UE measurements for the subset of DL PRS resources in NR-DL-AoD-AdditionalMeasurementElement if the UE measurements of the associated PRS resource are reported, where the UE measurement can be DL PRS-RSRP and/or DL PRS-RSRPP. The UE may report DL PRS-RSRP and/or DL PRS-RSRPP measurements only for the subset of DL PRS resources. Subject to UE capability, the UE may be configured with boresight direction via higher layer parameter DL-PRS-BeamInfoElement for each DL PRS resource.
The UE may be provided with beam/antenna information via higher layer parameter NR-TRP-BeamAntennaInfo.
The UE may request to be provided with either expected DL-AoD/ZoD and uncertainty range(s) of expected DL-AoD/ZoD, or expected DL-AoA/ZoA and uncertainty range(s) of the expected DL-AoA/ZoA. The UE may be provided with expected DL-AoD/ZoD and uncertainty range(s) of the expected DL-AoD/ZoD. The UE may be provided with expected DL-AoA/ZoA and uncertainty range(s) of the expected DL-AoA/ZoA. The uncertainty range(s) of the expected DL-AoD/DL-AoA may be configured within [0, 60]. The uncertainty range(s) of expected DL-ZoD/DL-ZoA may be configured within [0, 30].
The UE may be configured to measure and report, subject to UE capability, up to 4 UE Rx-Tx time difference measurements corresponding to a single configured SRS resource or resource set for positioning. Each measurement corresponds to a single received DL PRS resource or resource set which can be in different DL PRS positioning frequency layers. 
The UE may be configured to measure and report via higher layer parameter additionalPaths or additionalPathsExt, subject to UE capability, the timing and the quality metrics of up to 8 additional detected paths, that are associated with each RSTD or UE Rx – Tx time difference. The timing of each additional path is reported relative to the path timing used for determining nr-RSTD or nr-UE-RxTxTimeDiff. For UE positioning measurement reporting in higher layer parameters NR-DL-TDOA-SignalMeasurementInformation or NR-Multi-RTT-SignalMeasurementInformation, the UE may be configured to measure and report, subject to UE capability, the DL PRS-RSRPP of the first path and the up to 8 additional paths that are associated with each RSTD or UE Rx – Tx time difference. 
The UE may be requested, subject to UE capability, to measure and report one or more of the DL RSTD, DL PRS-RSRP, DL PRS-RSRPP, or UE Rx-Tx time difference measurements with either  or 4 samples, where  = 1 or 2 is as defined in [11, TS 38.133], via higher layer parameter reducedDL-PRS-ProcessingSamples [17, TS 37.355] which applies for all DL PRS positioning frequency layers.
The UE may be requested, subject to UE capability, to report LoS/NLoS indicator(s) via higher layer parameter nr-los-nlos-IndicatorRequest. The UE can report LoS/NLoS indicator(s) via higher layer parameter nr-los-nlos-Indicator associated with each DL RSTD, DL PRS-RSRP, DL PRS-RSRPP, and UE Rx-Tx time difference measurements. The UE can report LoS/NLoS indicator(s) via higher layer parameter nr-los-nlos-Indicator associated with each dl-PRS-ID in a measurement report. For the LoS/NLoS indicator(s) associated with DL RSTD, the UE may report one indicator associated with the dl-PRS-ID indicated by higher layer parameter dl-PRS-ReferenceInfo and one indicator associated with the dl-PRS-ID of the DL RSTD measurement. A UE may be provided with LoS/NLoS indicator(s) via higher layer parameter nr-los-nlos-Indicator, and it may be associated with each DL PRS resource of each configured dl-PRS-ID or may be associated with each configured dl-PRS-ID. The values of the higher layer parameter LOS-NLOS-Indicator may be soft values (0, 0.1, …, 0.9, 1) or hard values (0, 1) with the values corresponding to the likelihood of LoS, with a value of 1 corresponding to LoS and a value of 0 corresponding to NLoS.
If the UE is configured with DL-PRS-QCL-Info and the QCL relation is between two DL PRS resources, then the UE assumes those DL PRS resources are associated with the same dl-PRS-ID. If DL-PRS-QCL-Info is configured to the UE with QCL set to 'type-D' with a source DL PRS resource then the nr-DL-PRS-ResourceSetId and the nr-DL-PRS-ResourceId of the source DL PRS resource are expected to be indicated to the UE.
The UE is expected to measure the DL PRS outside the measurement gap, subject to UE capability, if the DL PRS is inside the active DL BWP and has the same numerology as the active DL BWP and is within the DL PRS processing window indicated by higher layer parameter DL-PPW-PreConfig. The UE is not expected to measure the DL PRS outside the measurement gap if the expected received timing difference between the DL PRS from the non-serving cell and that from the serving cell, determined by the higher layer parameters nr-DL-PRS-ExpectedRSTD and nr-DL-PRS-ExpectedRSTD-Uncertainty, is larger than maximum Rx timing difference provided by UE capability. For receiving the DL PRS outside the measurement gap and within the DL PRS processing window, the priority between DL PRS and SSB is defined in [11, TS 38.133] and the UE determines the DL PRS priority as indicated by higher layer parameter priority subject to UE capability or as implied by UE capability, except for SSB: 
-	with value 'st1' where the DL PRS is higher priority than all the DL signals and channels, or 
-	with value 'st2' where the DL PRS is lower priority than PDCCH and the PDSCH scheduled by DCI formats 1_1, 1_2 or 1_3 with the priority indicator field in the corresponding DCI format set to 1, and is higher priority than other DL signals and channels, or
-	with value 'st3' where the DL PRS is lower priority than all the DL signals and channels.
Inside one DL-PPW-PreConfig the UE is only expected to measure a single DL PRS positioning frequency layer.
When the UE is expected to measure the DL PRS outside the measurement gap in a configured DL PRS processing window with type1A and if the DL PRS is determined to be higher priority than the DL signals and channels inside the DL PRS processing window, those DL signals and channels are not expected to be measured by the UE. When the UE is expected to measure the DL PRS outside the measurement gap in a configured DL PRS processing window with type1B and if the DL PRS is determined to be higher priority than the DL signals and channels inside the DL PRS processing window, those DL signals and channels in the same band as the DL PRS are not expected to be measured by the UE. When the UE is expected to measure the DL PRS outside the measurement gap in a configured DL PRS processing window with type2 if the DL PRS is determined to be higher priority than the DL signals and channels inside the DL PRS processing window, those DL signals and channels from the impacted serving cells are not expected to be measured by the UE on the overlapped symbols with the DL PRS, where impacted serving cells refer to the serving cell on which the DL-PPW-PreConfig is configured for a frequency range 1 band, and all the serving cells in the same band as the DL PRS for a frequency range 2 band. When the UE is expected to measure the DL PRS outside the measurement gap in a configured DL PRS processing window with type1B or type2, and if the DL PRS is determined to be higher priority than the DL signals and channels inside the DL PRS processing window, the UE behavior is described in [11, TS 38.133] for inter-band case for frequency range 2 for the DL signals/channels from a different frequency range 2 band than the frequency range 2 band of the DL PRS.
When the UE has an activated DL PRS processing window with type1A or type1B and the UE determines the presence of other DL signals and channels, except SSB, of higher priority than the DL PRS in the DL PRS processing window no later than N2 symbols, defined in clause 6.4 for the subcarrier spacing  of the DL PRS, before the first symbol of the DL PRS processing window, the UE is expected to receive the other DL signals and channels and drop all PRS within the DL PRS processing window. When the UE has an activated DL PRS processing window with type2 and the UE determines the presence of other DL signals and channels, except SSB, of higher priority than the DL PRS on a symbol configured with the DL PRS no later than N2 symbols, defined in clause 6.4 for the subcarrier spacing  of the DL PRS, before the DL PRS symbol, the UE is expected to receive the other DL signals and channels and drop the DL PRS symbol. 
When the UE has an activated DL PRS processing window with type1A or type1B and the UE determines the presence of other DL signals and channels, except SSB, of higher priority than the DL PRS in the DL PRS processing window later than N2 symbols, defined in clause 6.4 for the subcarrier spacing  of the DL PRS, before the first symbol of the DL PRS processing window, the UE is not required to receive the other DL signals and channels and may receive the DL PRS and consider the DL PRS as higher priority in the DL PRS processing window. When the UE has an activated DL PRS processing window with type2 and the UE determines the presence of other DL signals and channels, except SSB, of higher priority than the DL PRS on a symbol configured with the DL PRS later than N2 symbols, defined in clause 6.4 for the subcarrier spacing  of the DL PRS, before the DL PRS symbols, the UE is not required to receive the other DL signals and channels and may receive the DL PRS symbol and consider the DL PRS as higher priority in that symbol. 
Within a positioning frequency layer, the DL PRS resources are sorted in the decreasing order of priority for measurement to be performed by the UE, with the reference indicated by nr-DL-PRS-ReferenceInfo being the highest priority for measurement, and the following priority is assumed:
-	Up to 64 NR-SelectedDL-PRS-IndexPerTRP of the DL PRS positioning frequency layer are sorted according to priority if nr-SelectedDL-PRS-IndexListPerFreq is provided, or up to 64 NR-DL-PRS-AssistanceDataPerTRP of the frequency layer are sorted according to priority otherwise; [except when the UE is requested to perform aggregated measurement(s), in which case].
-	[A [dl-PRS-ID or nr-SelectedTRP-Index] associated with DL PRS bandwidth aggregation linkage has higher priority than a [dl-PRS-ID or nr-SelectedTRP-Index] not associated with DL PRS bandwidth aggregation linkage.  If [multiple dl-PRS-ID(s) or nr-SelectedTRP-Index(s) ] are associated with DL PRS bandwidth aggregation linkage, they are sorted according to priority.]
-	Up to 2 DL-SelectedPRS-ResourceSetIndex per dl-PRS-ID of the DL PRS positioning frequency layer are sorted according to priority if dl-SelectedPRS-ResourceSetIndexList is provided, or up to 2 NR-DL-PRS-ResourceSet per dl-PRS-ID of the DL PRS positioning frequency layer are sorted according to priority otherwise.; [Eexcept when the UE is requested to perform aggregated measurement(s), in which case].
-	[A DL PRS resource set associated with a dl-PRS-ID includeslinked for a DL PRS bandwidth aggregation linkage, in which case it has higher priority than a DL PRS resource set without anot linked for DL PRS bandwidth aggregation linkage. If multiple DL PRS resource sets associated with a dl-PRS-ID includeare linked for DL PRS bandwidth aggregation linkage, then they are sorted according to priority.]
The UE DL PRS processing capability is defined in [TS 37.355]. For the purpose of DL PRS processing capability, the duration K msec of DL PRS symbols within P msec window, is calculated by
-	Type 1 duration calculation with UE symbol level buffering capability

-	Type 2 duration calculation with UE slot level buffering capability

-	S is the set of slots based on the numerology of the DL PRS of a serving cell within the P msec window in the positioning frequency layer that contains potential DL PRS resources considering the actual nr-DL-PRS-ExpectedRSTD, nr-DL-PRS-ExpectedRSTD-Uncertainty provided for each pair of DL PRS Resource Sets.
-	For Type 1,  is the smallest interval in msec within slot  corresponding to an integer number of OFDM symbols based on the numerology of the DL PRS of a serving cell that covers the union of the potential DL PRS symbols and determines the DL PRS symbol occupancy within slot , where the interval  considers the actual nr-DL-PRS-ExpectedRSTD, nr-DL-PRS-ExpectedRSTD-Uncertainty provided for each pair of DL PRS resource sets (target and reference). 
-	For Type 2,  is the numerology of the DL PRS, and  is the cardinality of the set .
The UE may be configured to report one or more measurement instances, each with its own timestamp, on DL RSTD, DL PRS-RSRP, DL PRS-RSRPP, and/or UE Rx-Tx time difference measurements, in a single measurement report. 
Timing Error Group(s) (TEG(s)) at UE side are defined:
-	UE Rx TEG is associated with one or more DL measurements, which have the Rx timing error difference within a certain margin.
-	UE RxTx TEG is associated with one or more UE Rx-Tx time difference measurements, which have the 'Rx timing errors+Tx timing errors' difference within a certain margin.
The UE may be configured to report, subject to UE capability, via high layer parameter nr-UE-RxTEG-Request, the association information of DL RSTD measurement(s) with UE Rx TEG(s) via higher layer parameter nr-UE-Rx-TEG-ID when the UE reports the DL RSTD measurement(s). The UE may report up to 4 RSTD measurements associated with different DL PRS resources per UE Rx TEG per dl-PRS-ID.
The UE may report a UE Rx TEG ID via higher layer parameter nr-UE-Rx-TEG-ID for a RSTD reference time dl-PRS-ReferenceInfo and a UE Rx TEG ID for each DL RSTD measurement, where the DL RSTD can be DL RSTD measurement in NR-DL-TDOA-MeasElement and/or NR-DL-TDOA-AdditionalMeasurementElement. 
If the UE reports a UE Rx TEG ID with a DL RSTD measurement, the UE may report a UE Rx TEG timing error margin value, via high layer parameter nr-UE-RxTEG-TimingErrorMargin, for all the UE Rx TEGs within one NR-DL-TDOASignalMeasurementInformation.
The UE may be configured to measure and report, via high layer parameter measureSameDL-PRS-ResourceWithDifferentRxTEGs subject to UE capability, RSTD measurements on a DL PRS resource associated with a dl-PRS-ID using up to 8 different UE Rx TEGs with the same dl-PRS-ReferenceInfo. The higher layer parameter measureSameDL-PRS-ResourceWithDifferentRxTEGs applies to all DL PRS positioning frequency layers.
The UE may be provided with association information of DL PRS resource(s) with TRP Tx TEGs via higher layer parameter dl-prs-trp-Tx-TEG-ID for a dl-PRS-ID.
The UE may be configured to report, via high layer parameter nr-UE-RxTxTEG-Request, subject to UE capability, the association information of UE Rx-Tx time difference measurement(s) with UE RxTx TEG(s) via higher layer parameter nr-UE-RxTx-TEG-ID. The UE may report up to 4 UE Rx-Tx time difference measurements associated with different DL PRS resources per UE RxTx TEG per dl-PRS-ID.
If the UE reports a UE RxTx TEG ID with a UE Rx-Tx time difference measurement, the UE may report a UE RxTx TEG timing error margin value, via high layer parameter nr-UE-RxTxTEG-TimingErrorMargin, for all the UE RxTx TEGs within one NR-Multi-RTT-SignalMeasurementInformation.
The UE may be configured to report, via high layer parameter nr-UE-RxTxTEG-Request, subject to UE capability, the association information of UE Rx-Tx time difference measurement(s) with the UE Rx TEG(s) and UE Tx TEG(s) via the higher layer parameters of nr-UE-Rx-TEG-ID, and nr-UE-Tx-TEG-Index. The UE may report up to 4 UE Rx-Tx time difference measurements associated with different DL PRS resources per UE Rx TEG per dl-PRS-ID.
If the UE reports a UE Rx TEG ID with a UE Rx-Tx time difference measurement, the UE may report a UE Rx TEG timing error margin value, via high layer parameter nr-UE-RxTEG-TimingErrorMargin, for all the UE Rx TEGs within one NR-Multi-RTT-SignalMeasurementInformation.
The UE may be configured to measure and report, via high layer parameter measureSameDL-PRS-ResourceWithDifferentRxTEGs subject to UE capability, UE Rx-Tx time difference measurements on a PRS resource associated with a dl-PRS-ID using up to 8 different UE Rx TEGs. The high layer parameter measureSameDL-PRS-ResourceWithDifferentRxTEGs applies to all DL PRS positioning frequency layers. 
The UE may be configured to measure and report, via high layer parameter measureSameDL-PRS-ResourceWithDifferentRxTxTEGs subject to UE capability, UE Rx-Tx time difference measurements with the same UE Tx TEG using up to 8 different UE RxTx TEGs. The high layer parameter measureSameDL-PRS-ResourceWithDifferentRxTxTEGs applies to all DL PRS positioning frequency layers.
The UE may be configured to measure and report, via higher layer parameter [undetermined NTN related parameter] subject to UE capability, UE Rx-Tx time difference measurements on a PRS resource associated with a dl-PRS-ID. The UE shall report the [actual] index difference between the uplink subframe j and closest in time DL subframe i, and the DL timing drift due to Doppler over the radio link associated with the UE RX-TX time difference measurement period as described in [7, TS 38.215].
The UE in RRC_INACTIVE mode is expected to prioritize the reception of any other DL signals and DL channels than the reception of DL PRS.
The UE in RRC_INACTIVE mode, subject to UE capability, is expected to process DL PRS outside or inside of the initial DL BWP. For DL PRS processing outside of the initial DL BWP, the UE may be configured with the same or different subcarrier spacing and CP for DL PRS resources than those of the initial DL BWP. For DL PRS processing inside of the initial DL BWP, the UE is configured with the same subcarrier spacing and CP for DL PRS resources as those of the initial DL BWP.
For a UE configured with preconfigured Measurement gap(s) for Positioning, when the UE receives an activation command, as described in clause 6.1.3.41 of [10, TS 38.321], for a preconfigured Measurement Gap for Positioning activation/deactivation, and when the UE would transmit a PUCCH with HARQ-ACK information in slot n corresponding to the PDSCH carrying the command, the corresponding actions in [10, TS 38.321] and the UE assumptions shall be applied starting from the first slot that is after slot  where  is the SCS configuration for the PUCCH.
For a UE configured with DL PRS Processing Window(s), when the UE receives an activation/deactivation command, as described in clause 6.1.3.42 of [10, TS 38.321], for a DL PRS processing window activation, and when the UE would transmit a PUCCH with HARQ-ACK information in slot n corresponding to the PDSCH carrying the command, the corresponding actions in [10, TS 38.321] and the UE assumptions shall be applied starting from the first slot that is after slot  where  is the SCS configuration for the PUCCH. The UE is not expected to be indicated with more than 4 activated DL PRS processing windows across all active DL BWPs and is not expected to be indicated with the activated DL PRS processing windows that overlap in time.
The UE, subject to UE capability, may be requested via [higher layer parameter] to perform DL RSCPD and/or DL RSCP measurements on indicated DL PRS resource sets occurring within one or  more-two time window(s) indicated by [nr-timeWindowConfig-DL-Measurements]. Within each window indicated by [nr-timeWindowConfig-DL-Measurements], the UE expects that the indicated DL PRS resource sets across all dl-PRS-IDs are from one DL PRS positioning frequency layer, and that the number of indicated DL PRS resource sets associated with each dl-PRS-ID are the same.
The UE, subject to UE capability, may be requested to perform DL RSTD, UE Rx – Tx time difference, DL PRS-RSRP, and DL PRS-RSRPP measurement on the indicated DL PRS resource sets only within the window(s) indicated by [nr-timeWindowConfig-DL-Measurements].
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The reduced capability UE may be configured to measure and report, subject to UE capability, via [nr-Requested-DL-PRS-measurementBasedOnMultihopRxhigher layer parameter] the DL RSTD, DL PRS-RSRP, DL PRS-RSRPP, or UE Rx-Tx time difference using receiver frequency hopping for a DL PRS resource, with a requested bandwidth of all hops that may be greater than the maximum reduced capability UE bandwidth, within a configured measurement gap. The reduced capability UE performing receiver frequency hopping may be configured to report via [higher layer parameter] one measurement associated with one received frequency hop or one measurement based on multiple hops of the DL PRS. The reduced capability UE may report whether the measurement is associated with one received frequency hop or multiple frequency hops of the DL PRS. [In RRC_CONNECTED mode], the reduced capability UE is expected to use a single instance of a configured measurement gap to receive all hops of the DL PRS using receiver frequency hopping. 
5.1.6.5.2	PRS for carrier phase positioning
For DL UE positioning measurement reporting in higher layer parameter NR-DL-TDOA-SignalMeasurementInformation, the UE may be configured to report the DL Reference Signal Carrier Phase Difference (RSCPD) [7, TS 38.215] measurement along with the DL RSTD. When the UE reports RSCPD measurements, the reference nr-DL-PRS-ReferenceInfo is the same as the one reported, for the RSTD measurements. For DL UE positioning measurement reporting in higher layer parameter NR-Multi-RTT-SignalMeasurementInformation, the UE may be configured to report the DL Reference Signal Carrier Phase (RSCP) measurement [7, TS 38,215] along with the UE Rx-Tx time difference measurement. When the UE reports DL RSCPD measurement(s) along with DL RSTD measurement(s) or DL RSCP measurement(s) along with UE Rx-Tx time difference measurement(s), the DL RSCPD and/or DL RSCP measurement(s) should be measured from a single DL PRS positioning frequency layer.  
The UE, subject to UE capability, may be requested via [higher layer parameter] to perform positioning measurements on indicated DL PRS resource sets occurring within one or more time window(s) indicated by [higher layer parameter]. 
The UE is expected to obtain 1 each DL RSCP or DL RSCPD measurement with  as defined in [11, TS 38.133]. If the UE reports a DL RSTD measurement with  = 2 or 4 samples as defined in [11, TS 38.133], up to  DL RSCPD measurements can be reported associated with the DL RSTD measurement. If the UE reports a UE Rx-Tx time difference measurement with  = 2 or 4 samples as defined in [11, TS 38.133], up to  DL RSCP measurements can be reported associated with the UE Rx-Tx time difference measurement. Each DL RSCP or DL RSCPD measurement has its own timestamp. 
When the UE reports a timestamp associated with a DL RSCP measurement or a DL RSCPD measurement, subject to UE capability, it may include a symbol index in the timestamp.
If the UE reports LoS/NLoS indicator(s) via higher layer parameter nr-los-nlos-Indicator along with a measurement report containing DL RSCP or DL RSCPD the LoS/NLoS indicator(s) are assumed to also apply to the DL RSCP or DL RSCPD measurements. 
The UE may be configured provided with [nr-PruInformation-Ue-based-DL-CPP higher layer parameter] which contains DL carrier phaseRSCP/RSCPD measurements together with DL RSTD, DL PRS-RSRP, and/or DL PRS-RSRPP measurement(s) associated with the RSCP/RSCPD measurements performed by a positioning reference unit (PRU) [20, TS 38.305] the timestamps associated with the measurements, and along with the location information of the PRU. 
The UE may be configured to report quality metrics [nr-CarrierPhaseQualityInfo] corresponding to the DL RSCP and RSCPD measurements which include the following fields [17, TS 37.355]:
-	[phase quality index] which provides the uncertainty of the measurement
-	[phase quality resolution] which specifies the resolution levels used in the [phase quality index] field.

The UE in RRC_INACTIVE or RRC_IDLE mode is expected to perform the DL carrier phase measurement from the bandwidth of a DL PRS resource including outside of the initial downlink bandwidth part.

5.1.6.5.3	PRS bandwidth aggregation for positioning measurements
When the UE is expected to perform joint aggregated measurements for bandwidth aggregation across DL PRS positioning frequency layers, the UE expects to be configured with linkage information, via higher layer parameter [nr-linked-DL-PRS-ResourceSetIDList-PrsAggregationlinkage], between DL PRS resource sets across DL PRS positioning frequency layers. For the linked DL PRS resource sets, the UE is expected to be configured with the same values of QCL, dl-PRS-Periodicity-and-ResourceSetSlotOffset, dl-PRS-NumSymbols, dl-PRS-ResourceTimeGap, dl-PRS-ResourceRepetitionFactor, dl-PRS-ResourceSymbolOffset, dl-prs-MutingBitRepetitionFactor, dl-PRS-CyclicPrefix, comb size, power per subcarrier, NR-MutingPattern, and NR-DL-PRS-SFN0-Offset, and the UE is expected to be configured with DL PRS resources that maintain uniformly spaced DL PRS RE pattern within a symbol across aggregated DL PRS positioning frequency layers. The UE may assumes that DL PRS resources across the linked DL PRS resource sets which satisfy the above conditions are linked for bandwidth aggregation, and the UE may assumes phase continuity on the DL PRS resources on same symbol(s); otherwise, the UE does not assume that PRS resources from the linked DL PRS resource sets are linked for bandwidth aggregation.
The UE may be configured to measure and report, subject to UE capability, [up to 4XX] aggregatedjoint DL RSTD measurement(s) per pair of dl-PRS-ID, from aggregated DL PRS resources across two or three DL PRS positioning frequency layers. 
The UE may be configured to measure and report, subject to UE capability, [up to 4YY] joint aggregated UE Rx-Tx time difference measurement(s) from aggregated DL PRS resources across two or three DL PRS positioning frequency layers.
The UE may be requested via higher layer parameter [nr-linked-DL-FreqLayerIndexList-PrsAggregationpositioning frequency layer aggregation indication] to perform the joint aggregated DL RSTD measurement(s) or the joint aggregated UE Rx-Tx time difference measurement(s) across two or three DL PRS positioning frequency layers.
The UE may report via higher layer parameter [nr-RSTD-BasedOnAggregatedResourcespositioning frequency layer aggregation information] or nr-UE-RxTxTimeDiff-BasedOnAggregatedResources in a measurement report which indicateswhether the aggregated DL RSTD measurement(s) or the aggregated UE Rx-Tx time difference measurement(s) if bandwidth aggregation is performed. If any aggregated measurement is performed, the  and which two or three DL PRS positioning frequency layers are to be used may also be reported by for the joint DL RSTD measurement(s) and the joint UE Rx-Tx time difference measurement(s). In a measurement report, the UE may reportreporting PRS resource set IDs. across the two or three DL PRS positioning frequency layers used to perform the joint DL RSTD measurement or the joint UE Rx-Tx time difference measurement.
If the UE reports a DL PRS-RSRP or a DL PRS-RSRPP with aggregated DL RSTD measurement(s) or aggregated UE Rx-Tx time difference measurement(s), the DL PRS-RSRP or the DL PRS-RSRPP correspond to the aggregated DL PRS resources across two or three DL PRS positioning frequency layers.
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When the SRS is configured by the higher layer parameter SRS-PosResource and if the higher layer parameter spatialRelationInfoPos is configured, it contains the ID of the configuration fields of a reference RS according to Clause 6.3.2 of [TS 38.331]. The reference RS can be an SRS configured by the higher layer parameter SRS-Resource or SRS-PosResource, CSI-RS, SS/PBCH block, or a DL PRS configured on a serving cell or a SS/PBCH block or a DL PRS configured on a non-serving cell. If the UE is configured for transmission of SRS-PosResource in RRC_INACTIVE mode, the configured spatialRelationInfoPos is also applicable.
The UE is not expected to transmit multiple SRS resources with different spatial relations in the same OFDM symbol.
If the UE is not configured with the higher layer parameter spatialRelationInfoPos the UE may use a fixed spatial domain transmission filter for transmissions of the SRS configured by the higher layer parameter SRS-PosResource across multiple SRS resources or it may use a different spatial domain transmission filter across multiple SRS resources. 
In RRC_CONNECTED mode, the UE is only expected to transmit an SRS configured by the higher layer parameter SRS-PosResource within the active UL BWP of the UE.
When the configuration of SRS is done by the higher layer parameter SRS-PosResource, the UE can only be provided with a single RS source in spatialRelationInfoPos per SRS resource for positioning.
For operation on the same carrier, if an SRS configured by the higher parameter SRS-PosResource collides with a scheduled PUSCH, the SRS is dropped in the symbols where the collision occurs. 
Unless specified otherwise, the UE does not expect to be configured with SRS-PosResource on a carrier of a serving cell with slot formats comprised of DL and UL symbols, not configured for PUSCH/PUCCH transmission.
Timing Error Group (TEG) at UE side is defined: 
-	UE Tx TEG is associated with the transmissions of one or more UL SRS resources for the positioning purpose, which have the Tx timing error difference within a certain margin.
The UE may be configured to report, via high layer parameter nr-UE-RxTxTEG-Request or ue-TxTEG-RequestUL-TDOA-Config, subject to UE capability, association information of the already transmitted SRS resource(s) configured by the higher layer parameter SRS-PosResource with UE Tx TEG(s) via higher layer parameter nr-SRS-TxTEG-Set or ue-TxTEG-AssociationList. 
The UE may report, via high layer parameter ue-TxTEG-TimingErrorMarginValue, the UE Tx TEG timing error margin value of all the UE Tx TEGs within one UEPositioningAssistanceInfo.
If the UE reports a UE Tx TEG ID with a UE Rx-Tx time difference measurement, as defined in clause 5.1.6.5, the UE shall report the association information of the already transmitted SRS resources configured by the higher layer parameter SRS-PosResource with the UE Tx TEG ID.
If the UE is configured with SRS resources configured by the higher layer parameter SRS-PosResource in multiple CCs, the UE should report the carrierFreq or servCellId of the SRS resources when it reports the UE Tx TEG associations.
If the UE reports a UE RxTx TEG ID with a UE Rx-Tx time difference measurement, the UE may report a UE Tx TEG ID.
If the UE reports a UE Tx TEG ID with a UE Rx-Tx time difference measurement, the UE may report a UE Tx TEG timing error margin value, via high layer parameter nr-UE-TxTEG-TimingErrorMargin, for all the UE Tx TEGs within one NR-Multi-RTT-SignalMeasurementInformation.
Subject to UE capability, the UE may be configured with an SRS resource for positioning associated with the initial UL BWP, and the SRS resource is transmitted inside the initial UL BWP during RRC_INACTIVE mode with the same CP and subcarrier spacing as configured for the initial UL BWP. Subject to UE capability, the UE may be configured with an SRS resource for positioning outside the initial BWP including frequency location and bandwidth, subcarrier spacing, and CP length for transmission of the SRS in RRC_INACTIVE mode. If the transmission of SRS for positioning outside the initial BWP in RRC_INACTIVE mode along with the switching time, indicated in higher layer parameter switchingTimeSRS-TX-OtherTX, in unpaired spectrum, subject to UE capability, collides in time domain with other DL signals or channels or UL signals or channels, the SRS for positioning transmission is dropped in the symbol(s) where the collision occurs. If the transmission of SRS for positioning outside the initial BWP in RRC_INACTIVE mode along with the switching time, indicated in higher layer parameter switchingTimeSRS-TX-OtherTX, in paired spectrum or SUL band, subject to UE capability, collides in time domain with UL signals or channels on the same carrier, the SRS for positioning transmission is dropped in the symbol(s) where the collision occurs. The SRS resource for positioning outside the initial BWP in RRC_INACTIVE mode is configured in the same band and CC as the initial UL BWP.
If the UE in RRC_INACTIVE mode is not provided [SRS-PosRRC-InactiveConfig-ValidityArea] and determines that the UE is not able to accurately measure the configured DL RS in SRS-SpatialRelationInfoPos for a SRS resource for positioning where the DL RS is semi-persistent or periodic, the UE stops transmission of the SRS resource for positioning.
The UE is not expected to simultaneously transmit SRS resources configured by the higher layer parameter SRS-PosResource on NUL and SUL band in RRC_INACTIVE mode.
The reduced capability UE may be configured via [higher layer parameter], subject to UE capability, to perform transmit frequency hopping separate from the UL BWP configuration and outside of the UL BWP, where the UE may be configured with subcarrier spacing, CP and bandwidth that are different from the UL active BWP. The reduced capability UE transmit frequency hopping is configured within one SRS resource for positioning, that may be configured with a bandwidth larger than the maximum bandwidth of the reduced capability UE, in RRC_CONNECTED or RRC_INACTIVE mode. The reduced capability UE transmit frequency hopping, may be configured with overlapping or non-overlapping frequency hops in the frequency domain. When the reduced capability UE is configured to perform transmit frequency hopping it expects to be configured via [higher layer parameter] with the starting PRB of the first frequency hop.
The reduced capability UE may be configured, via [higher layer parameter], subject to UE capability, with an UL time window where the UE is not expected to transmit other signals/channels and is only expected to transmit the SRS for positioning using frequency hopping. 
The UE is expected to be configured with linkage information [linkage] on SRS resource sets for positioning across two or three CCs which are linked for bandwidth aggregation. For the linked SRS resource sets, the UE is expected to be configured with the same values of startPosition, nrofSymbols, periodicityAndOffset, slotOffset, alpha, p0, subcarrier spacing, CP, and comb size, and the UE is expected to maintain phase continuity for the SRS transmission. The UE may assume that SRS resources across the linked SRS resource sets which satisfy the above conditions are linked for bandwidth aggregation, otherwise, the UE does not assume that SRS resources of the linked SRS resource sets are linked for bandwidth aggregation. For the linked SRS resource sets for bandwidth aggregation across CCs, if an SRS configured by the higher layer parameter SRS-PosResource, along with the [switching period] when applicable, collides with other signals or channels on a symbol and is the SRS in that symbol that is dropped, SRS transmission of the linked SRS resource sets across all CCs is dropped on that symbol.A UE in RRC_INACTIVE mode is expected to be configured with [frequency information] on additional component carrier(s) with respective SRS configuration(s) for bandwidth aggregation.
When an SRS resource configured in a CC without PUSCH or PUCCH is linked for bandwidth aggregation with an SRS resource configured in an active UL BWP of another [UL data transmission] CC, there is a [guard period] during which the UE is not expected to transmit or receive other signals or channels.
The UE may be configured with SRS, via [SRS-PosRRC-InactiveConfig-ValidityArea], subject to UE capability, valid in multiple cells within a validity area for RRC_INACTIVE mode. For the configured SRS via [SRS-PosRRC-InactiveConfig-ValidityArea], if the UE in RRC_INACTIVE mode determines that the UE is not able to accurately measure the configured DL RS in [SRS-SpatialRelationInfoPos] for a SRS resource for positioning where the DL RS is semi-persistent or periodic, the UE would not perform SRS transmission of the SRS resource for positioning. If the UE determines that the configured DL RS in [SRS-SpatialRelationInfoPos] for a SRS resource for positioning is being accurately measured, the UE is expected to perform the SRS transmission.
6.2.1.4.1	SRS frequency hopping for positioning
The reduced capability UE may be configured via [higher layer parameter], subject to UE capability, to perform transmit frequency hopping separate from the UL BWP configuration and outside of the UL BWP, where the UE may be configured with subcarrier spacing, CP and bandwidth that are different from the UL active BWP. The reduced capability UE transmit frequency hopping is configured within one SRS resource for positioning, that may be configured with a bandwidth larger than the maximum bandwidth of the reduced capability UE, in RRC_CONNECTED or RRC_INACTIVE mode. The reduced capability UE transmit frequency hopping, may be configured with overlapping or non-overlapping frequency hops in the frequency domain. When the reduced capability UE is configured to perform transmit frequency hopping it expects to be configured via [higher layer parameter] with the starting PRB of the first frequency hop. When the reduced capability UE is configured to perform transmit frequency hopping:
-	it expects to be configured with the following parameters:
-	starting PRB of the first hop in time domain in [higher layer parameter]
-	starting slot offset and starting symbol for each hop in [higher layer parameter]
-	number of symbols in each hop in [higher layer parameter]
-	hop bandwidth in [higher layer parameter]
-	number of overlapping resource block(s) between hops, if present, in [higher layer parameter]
-	number of hops in [higher layer parameter].
-	it does not expect to be configured withthe sum of [StartingSymbol] and [Length] for a hop that exceeds a slot duration.
-    it expects to be configured with the same periodicity of each hop of an SRS resource with the transmit frequency hopping.
The reduced capability UE may be configured, via [higher layer parameteruplinkTimeWindow-Config], subject to UE capability, with an UL time window where the UE is not expected to transmit other signals/channels and is only expected to transmit the SRS for positioning using frequency hopping. The UE is not expected to be configured with one [cycle] of the transmit frequency hopping, including the switching time from/to active BWP required ahead of the first hop and after the last hop, that is partially overlapped with the time window. 
The reduced capability UE is expected to switch back to the active BWP if the time between two consecutive hops exceeds twice the switching time from/to the active BWP.
For a transmission of a hop for an SRS resource for positioning with frequency hopping starting in symbol  and a colliding PUSCH or PUCCH transmissionstarting in symbol , the UE shall apply the dropping rules taking into account:
-	DCI(s) for which the time interval between the last symbol of PDCCH and the SRS symbol is at least  symbols and additional time duration , where  is the switching time to/from the active BWP.
-	DCI(s) for which the time interval between the last symbol of PDCCH and the colliding PUSCH/PUCCH symbol is at least  symbols, where calculation of  is based on the smallest SCS between the SCS configured for positioning SRS with the frequency hopping, the SCS of the PUSCH, and the SCS of the PDCCH.
If the SRS symbol(s), including the switching time to and from the active bandwidth part, of the transmit frequency hopping collides with PUSCH or PUCCH, and if the UE determines the SRS to be dropped, the colliding SRS symbol(s) are dropped.
For operation in the same carrier, the reduced capability UE is not expected to be configured on overlapping symbols with an SRS resource of the transmit frequency hopping configured by the higher layer parameter [to_be_defined] including the switching time to or from the active bandwidth part and an SRS resource with resourceType of both SRS resources as 'periodic'.
For operation in the same carrier, the reduced capability UE is not expected to be activated or triggered to transmit SRS on overlapping symbols with a SRS resource of the transmit frequency hopping configured by the higher layer parameter [XX] including the switching time to or from the active bandwidth part and a SRS resource with resourceType of both SRS resources as 'semi-persistent' or 'aperiodic'.
6.2.1.4.2	SRS bandwidth aggregation for positioning measurements
The UE is expected to be configured with linkage information [linked-SRSPosResourceSetIdList-SrsAggregationlinkage] on SRS resource sets for positioning across two or three CCs which are linked for bandwidth aggregation. For the linked SRS resource sets, the UE is expected to be configured with the same values of startPosition, nrofSymbols, periodicityAndOffset, slotOffset, alpha, p0, subcarrier spacing, CP, and comb size, and the UE is expected to maintain phase continuity for the SRS transmission. The UE may assumes that SRS resources across the linked SRS resource sets which satisfy the above conditions are linked for bandwidth aggregation, otherwise, the UE does not assume that SRS resources of the linked SRS resource sets are linked for bandwidth aggregation. For the linked SRS resource sets for bandwidth aggregation across CCs, if an SRS configured by the higher layer parameter SRS-PosResource, along with the [switching period] when applicable, collides with other signals or channels on a symbol and is if the SRS in that symbol that is dropped, SRS transmission of the linked SRS resource sets across all CCs is dropped on that symbol.
If the UE is configured with [srs-PosBWAggregationDCITriggering], and if the UE receives a DCI 0_1, 0_2, 1_1, or 1_2 triggering an aperiodic SRS resource set for positioning linked for bandwidth aggregation in a CC, subject to UE capability, UE transmits SRS of the linked SRS resource sets across all CCs.
A UE in RRC_INACTIVE mode is expected to be configured with [frequency information] on additional component carrier(s) with respective SRS configuration(s) for bandwidth aggregation.
When an SRS resource configured in a CC without PUSCH or PUCCH is linked for bandwidth aggregation with an SRS resource configured in an active UL BWP of another [UL data transmission] CC, there is a [guard period] during which the UE is not expected to transmit or receive other signals or channels.
If the UE receives an activation or deactivation command of semi-persistent SRS resource set(s) for positioning in up to  three aggregated carriers or SRS resource set(s) for positioning in up to two aggregated carriers as specified in [10, TS 38.321] and when the UE would transmit a PUCCH with HARQ-ACK information in slot n corresponding to the PDSCH carrying the activation or deactivation command, the corresponding actions in [10, TS 38.321] and the UE assumptions on SRS transmission or cessation corresponding to the SRS resource set(s) shall be applied starting from the first slot that is after slot  where µ is the SCS configuration for the PUCCH.

<omitted text>
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A UE can be configured by higher layers with one or more sidelink resource pools. A sidelink resource pool can be for transmission of PSSCH, as described in Clause 8.1, and/or SL PRS, as described in Clause 8.2.4, or for reception of PSSCH, as described in Clause 8.3, and/or SL PRS, as described in Clause 8.4.4, and can be associated with either sidelink resource allocation mode 1 or sidelink resource allocation mode 2.
A sidelink resource pool which can be used for transmission of both SL PRS and PSSCH will be referred to as shared SL PRS resource pool.
A sidelink resource pool which can be used for transmission of SL PRS and cannot be used for transmission of PSSCH will be referred to as dedicated SL PRS resource pool.
In the frequency domain, 
-	If the higher layer parameter transmissionStructureForPSCCHandPSSCH is not provided, or it is set to ‘contiguousRB', a sidelink resource pool consists of sl-NumSubchannel contiguous sub-channels. A sub-channel consists of sl-SubchannelSize contiguous PRBs, where sl-NumSubchannel and sl-SubchannelSize are higher layer parameters.
-	If the higher layer parameter transmissionStructureForPSCCHandPSSCH is set to ‘interlaceRB’, in the frequency domain, a sidelink resource pool consists of sl-NumSubchannel sub-channels, where each sub-channel consists of numInterlacePerSubchannel interlaces having contiguous interlace indices.
For operation with shared spectrum channel access for frequency range 1, a sidelink resource pool can be (pre-)configured to include integer number of RB sets. A UE can be configured with intra-cell guard bands according to the higher layer parameter intraCellGuardBandsSL-List. The configured intra-cell guard band PRBs between any two adjacent RB sets can be used only for PSSCH transmission, if and only if, the UE has successfully performed channel access procedure in both adjacent RB sets, and the UE uses both of these RB sets for PSSCH transmission. The set of slots that may belong to a sidelink resource pool is denoted by  where
-	 
-	the slot index is relative to slot#0 of the radio frame corresponding to SFN 0 of the serving cell or DFN 0,
-	the set includes all the slots except the following slots, 
-	 slots in which S-SS/PSBCH block (S-SSB) or additional transmission occasion for S-SSB is configured,
-	 slots in each of which at least one of Y-th, (Y+1)-th, …, (Y+X-1)-th OFDM symbols are not semi-statically configured as UL as per the higher layer parameter tdd-UL-DL-ConfigurationCommon of the serving cell if provided or sl-TDD-Configuration if provided or sl-TDD-Config of the received PSBCH if provided, where Y and X are set by the higher layer parameters sl-StartSymbol and sl-LengthSymbols, respectively.
-	The reserved slots which are determined by the following steps.
1)	the remaining slots excluding  slots and  slots from the set of all the slots are denoted by  arranged in increasing order of slot index. 
2)	a slot  belongs to the reserved slots if , here  and  where  denotes the length of bitmap configured by higher layers.  
-	The slots in the set are arranged in increasing order of slot index.  
The UE determines the set of logical slots assigned to a sidelink resource pool as follows:
-	a bitmap  associated with the resource pool is used where  the length of the bitmap is configured by higher layers.
-	a slot  belongs to the set if  where . 
-	The slots in the set are re-indexed such that the subscripts i of the remaining slots   are successive {0, 1, …,  where  is the number of the slots remaining in the set.
The UE determines the set of resource blocks assigned to a sidelink resource pool as follows:
-	The resource block pool consists of  PRBs. 
-	If the higher layer parameter transmissionStructureForPSCCHandPSSCH is not provided, or is set to ‘contiguousRB', the sub-channel m for  consists of a set of  contiguous resource blocks with the physical resource block number  for , where ,  and numSubchannel are given by higher layer parameters sl-StartRB-Subchannel, sl-SubchannelSize and sl-NumSubchannel, respectively.
-	If the higher layer parameter transmissionStructureForPSCCHandPSSCH is set to ‘interlaceRB’, the sub-channel m for  consists of a set of numInterlacePerSubchannel contiguous interlaces, where each interlace consists of at least 10 resource blocks as defined in clause 4.4.4.6 of [4, TS 38.211]. The sub-channel m is indexed per RB set and is periodically indexed across multiple RB sets within the resource pool. The sub-channel with the same index is mapped to the set of numInterlacePerSubchannel interlace(s) with the same index(s) in different RB sets. The sub-channel#0 is mapped to interlaces 0 to  numInterlacePerSubchannel-1, the subchannel #1 is mapped to interlaces numInterlacePerSubchannel to numInterlacePerSubchannel*2-1, and so on.
A UE is not expected to use the last  PRBs in the resource pool, except when the resource pool is a dedicated SL PRS resource pool.
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Each PSSCH transmission is associated with an PSCCH transmission.
That PSCCH transmission carries the 1st stage of the SCI associated with the PSSCH transmission; the 2nd stage of the associated SCI is carried within the resource of the PSSCH.
If the UE transmits SCI format 1-A on PSCCH according to a PSCCH resource configuration in slot n and PSCCH resource m, then for the associated PSSCH transmission in the same slot
-	one transport block is transmitted with up to two layers;
-	The number of layers (ʋ) is determined according to the 'Number of DMRS port' field in the SCI;
-	The set of consecutive symbols within the slot for transmission of the PSSCH is determined according to clause 8.1.2.1;
-	The set of contiguous or interlaced resource blocks for transmission of the PSSCH is determined according to clause 8.1.2.2;
Transform precoding is not supported for PSSCH transmission.
[bookmark: _Hlk26444540]Only wideband precoding is supported for PSSCH transmission.
The DM-RS antenna ports [image: cid:image011.png@01D5F222.20AEBCB0] in Clause 8.4.1.1.2 of [4, TS38.211] are determined according to the ordering of DM-RS port(s) given by Tables 8.3.1.1-3 in Clause 8.3.1.1 of [5, TS 38.212].
The UE shall set the contents of the SCI format 2-A as follows:
-	the UE shall set value of the 'HARQ process number' field as indicated by higher layers.
-	the UE shall set value of the 'NDI' field as indicated by higher layers.
-	the UE shall set value of the 'Redundancy version' field as indicated by higher layers.
-	the UE shall set value of the 'Source ID' field as indicated by higher layers.
-	the UE shall set value of the 'Destination ID' field as indicated by higher layers.
-	the UE shall set value of the 'HARQ feedback enabled/disabled indicator' field as indicated by higher layers.
-	the UE shall set value of the 'Cast type indicator' field as indicated by higher layers.
-	the UE shall set value of the 'CSI request' field as indicated by higher layers.
[-	the UE shall set value of the ‘CAPC’ field as indicated by higher layers.
-	the UE shall set value of the ‘COT sharing cast type’ field as indicated by higher layers.
-	the UE shall set value of the ‘COT sharing Additional ID’ field as indicated by higher layers.
-	the UE shall set value of the ‘Remaining COT duration’ field as indicated by higher layers.]
The UE shall set the contents of the SCI formats 2-B as follows:
-	the UE shall set value of the 'HARQ process number' field as indicated by higher layers.
-	the UE shall set value of the 'NDI' field as indicated by higher layers.
-	the UE shall set value of the 'Redundancy version' field as indicated by higher layers.
-	the UE shall set value of the 'Source ID' field as indicated by higher layers.
-	the UE shall set value of the 'Destination ID' field as indicated by higher layers.
-	the UE shall set value of the 'HARQ feedback enabled/disabled indicator' field as indicated by higher layers.
-	the UE shall set value of the 'Zone ID' field as indicated by higher layers.
-	the UE shall set the 'Communication range requirement' field as indicated by higher layers.
[-	the UE shall set value of the ‘CAPC’ field as indicated by higher layers.
-	the UE shall set value of the ‘COT sharing cast type’ field as indicated by higher layers
-	the UE shall set value of the ‘COT sharing Additional ID’ field as indicated by higher layers.
-	the UE shall set value of the ‘Remaining COT duration’ field as indicated by higher layers.]
The UE shall set the contents of the SCI format 2-C as follows:
-	the UE shall set value of the 'HARQ process number' field as indicated by higher layers.
-	the UE shall set value of the 'NDI' field as indicated by higher layers.
-	the UE shall set value of the 'Redundancy version' field as indicated by higher layers.
-	the UE shall set value of the 'Source ID' field as indicated by higher layers.
-	the UE shall set value of the 'Destination ID' field as indicated by higher layers.
-	the UE shall set value of the 'HARQ feedback enabled/disabled indicator' field as indicated by higher layers.
-	the UE shall set value of the 'CSI request' field as indicated by higher layers.
-	the UE shall set value of 'Providing/Requesting indicator' field as indicated by higher layers.
[-	the UE shall set value of the ‘CAPC’ field as indicated by higher layers.
-	the UE shall set value of the ‘COT sharing cast type’ field as indicated by higher layers
-	the UE shall set value of the ‘COT sharing Additional ID’ field as indicated by higher layers.
-	the UE shall set value of the ‘Remaining COT duration’ field as indicated by higher layers.]
-	if 'Providing/Requesting indicator' indicates SCI format 2-C is used to convey an explicit request for inter-UE coordination information:
-	the UE shall set value of the 'Priority' field as indicated by higher layers.
-	the UE shall set value of the 'Number of subchannels' field as indicated by higher layers.
-	the UE shall set value of the 'Resource reservation period' field as indicated by higher layers.
-	the UE shall set value of the 'Resource selection window location' field as indicated by higher layers.
-	the UE shall set value of the 'Resource set type' field as indicated by higher layers if higher layer parameter sl-DetermineResourceType is configured to 'UE-B's request'; otherwise this field is omitted.
-	if 'Providing/Requesting indicator' indicates SCI format 2-C is used to convey inter-UE coordination information:
-	the UE shall set value of the 'Resource set type' field as indicated by higher layers.
-	the UE shall set value of the 'Resource combination(s)' field (clause 8.1.5A) as indicated by higher layers.
-	the UE shall set value of the 'Lowest subchannel indices' as indicated by higher layers
-	the UE shall set value of the 'First resource location' as indicated by higher layers
-	the UE shall set value of the 'Reference slot location' as indicated by higher layers
The UE shall set the contents of the SCI format 2-D as follows:
-	the UE shall set value of the '[SL PRS resource ID]' field as indicated by higher layers.
-	the UE shall set value of the '[SL PRS request]' field as indicated by higher layers.
-	the UE shall set value of the '[Embedded SCI format]' field as indicated by higher layers.
-	if 'Embedded SCI format' indicates that SCI format 2-A is embedded within this SCI format 2-D then the UE shall include in the '[Embedded SCI format payload]' field the fields of SCI format 2-A, set as specified above, and add necessary padding such that the size of the SCI format 2-D is the same as if SCI format 2-B was embedded.
-	if 'Embedded SCI format' indicates that SCI format 2-B is embedded within this SCI format 2-D then the UE shall include in the '[Embedded SCI format payload]' field the fields of SCI format 2-B, set as specified above.
<omitted text>
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The redundancy version is given by the "Redundancy version" field in SCI format 2-A, 2-B, or 2-C or 2-D.
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For the PSSCH assigned by SCI, if Table 5.1.3.1-2 is used and , or a table other than Table 5.1.3.1-2 is used and , the UE shall first determine the TBS as specified below:
The UE shall first determine the number of REs (NRE) within the slot.
-	A UE first determines the number of REs allocated for PSSCH within a PRB () by , where  
-	 is the number of subcarriers in a physical resource block, 
-	 = sl-LengthSymbols -2, where sl-LengthSymbols is the number of sidelink symbols within the slot provided by higher layers. If startingSymbolFirst and startingSymbolSecond are provided for the SL-BWP, the number of sidelink symbols assumed in transport block size determination is determined by a reference number of symbols, numRefSymbolLength, provided by higher layers, such that numRefSymbolLength replaces sl-LengthSymbols in calculation of . 
-	 = 3 if 'PSFCH overhead indication' field of SCI format 1-A indicates "1", and  = 0 otherwise, if higher layer parameter sl-PSFCH-Period is 2 or 4. If higher layer parameter sl-PSFCH-Period is 0, . If higher layer parameter sl-PSFCH-Period is 1, .
-	 is the number of OFDM symbols used for SL PRS in the slot as indicated by the ‘SL PRS resource ID’ in SCI format 2-D if the 2nd-stage SCI is SCI format 2-D, and , otherwise.
-	 is the overhead given by higher layer parameter sl-X-Overhead, 
-	 is given by Table 8.1.3.2-1 according to higher layer parameter sl-PSSCH-DMRS-TimePatternList.
Table 8.1.3.2-1:  according to higher layer parameter sl-PSSCH-DMRS-TimePatternList
	sl-PSSCH-DMRS-TimePatternList
	

	{2}
	12

	{3}
	18

	{4}
	24

	{2,3}
	15

	{2,4}
	18

	{3,4}
	21

	{2,3,4}
	18



-	A UE determines the total number of REs allocated for PSSCH () by , where
-	nPRB is the total number of allocated PRBs for the PSSCH. If the higher layer parameter transmissionStructureForPSCCHandPSSCH is set to ‘interlaceRB’, a reference number of PRBs (nref) per interlace within 1 RB set, numRefPRBOfInterlace, is provided by higher layers for determination of total number of PRBs for PSSCH, that is nPRB = nref * ninter,subCH * nsubCH * nRB-set, where ninter,subCH is given by the higher layer parameter numInterlacePerSubchannel, nsubCH is the number of occupied sub-channels within one RB set  for the PSSCH, and  nRB-set is the number of occupied RB sets  for the PSSCH.
-	 is the total number of REs occupied by the PSCCH and PSCCH DM-RS.
-	 is the number of coded modulation symbols generated for 2nd-stage SCI transmission (prior to duplication for the 2nd layer, if present) according to Clause 8.4.4 of [5, TS 38.212], with the assumption of .
The UE determines TBS according to Steps 2), 3), and 4) in clause 5.1.3.2.
A UE is not expected to receive an SCI indicating  if Table 5.1.3.1-2 is used, or  otherwise.
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A UE transmits sidelink CSI-RS within a unicast PSSCH transmission if the following conditions hold:
-	CSI reporting is enabled by higher layer parameter sl-CSI-Acquisition; and
-	the 'CSI request' field in the corresponding SCI format 2-A, or 2-C or 2-D is set to 1.
The following parameters for CSI-RS transmission are configured for each CSI-RS configuration:
-	sl-CSI-RS-FirstSymbol indicates the first OFDM symbol in a PRB used for SL CSI-RS
-	sl-CSI-RS-FreqAllocation indicates the number of antenna ports and the frequency domain allocation for SL CSI-RS. 
When the UE is configured with Qp={1,2} CSI-RS port(s) in sidelink and the number of scheduled layers is ,
-	The CSI-RS scaling factor  specified in clause 8.4.1.5.3 of [4, TS 38.211] is given by  where  is the scaling factor for the corresponding PSSCH specified in clause 8.3.1.5 of [4, TS 38.211].
<omitted text>
[bookmark: _Toc29673247][bookmark: _Toc29673388][bookmark: _Toc29674381][bookmark: _Toc36645612][bookmark: _Toc45810662][bookmark: _Toc146791880]8.2.3	PT-RS transmission procedure
Transmission of PT-RS is only supported in frequency range 2.
The UE PT-RS transmission procedure specified in clause 6.2.3.1 applies for derivation of the PT-RS parameters LPT-RS and, KPT-RS  and for determination of PT-RS presence, with the following changes:
-	timeDensity and frequencyDensity in PTRS-UplinkConfig are replaced by sl-PTRS-TimeDensity and sl-PTRS-FreqDensity in SL-PTRS-Config respectively, and SL-PTRS-Config is (pre)configured per resource pool;
-	the number of antenna ports is the same as the number of PSSCH DM-RS antenna ports and the association between a PT-RS antenna port and a PSSCH DM-RS antenna port is fixed.
-	In a shared SL PRS resource pool, transmission of PT-RS is cancelled in OFDM symbols with SL PRS.

[bookmark: _Toc130409873][bookmark: _Toc146791881]8.2.4	SL PRS transmission procedure
The following parameters for SL PRS transmission are associated with each SL PRS resource:
-	[SL PRS resource ID] indicates an identity of a SL PRS resource. The SL PRS resource is identified by the SL PRS resource ID that is unique within a slot of a dedicated SL PRS resource pool. For a shared SL PRS resource pool, a SL PRS resource is uniquely identified by a combination of the SL PRS resource ID,  and a SL PRS frequency domain allocation within a slot indicated by “frequency resource assignment” field in the associated SCI format 1-A, and a starting symbol within the slot as determined by clause 8.2.4.1.1.
-	[SL PRS comb offset and comb size] indicates a comb offset and a comb size of the SL PRS resource
-	[Starting symbol and the number of SL PRS symbols] indicates the starting symbol index within a slot and the number of symbols of the SL PRS resource within a slot in a dedicated SL PRS resource pool. [number of SL PRS symbols] indicates the number of symbols of the SL PRS resource within a slot in a shared SL PRS resource pool.
-	[SL PRS frequency domain allocation] indicates the frequency location [and the number of resource blocks for SL PRS transmission in a shared resource pool.]
For a dedicated SL PRS resource pool, SL PRS resources for a same  combination of number of SL PRS symbols  and comb size can be mapped to a set of consecutive symbols in a slot. SL PRS resources for different  combinations shall be mapped to non-overlapping sets of consecutive symbols in a slot. Up to four non-overlapping sets of consecutive symbols within a slot can be used to map SL PRS resources for same or different  combinations, where the case of four non-overlapping sets of consecutive symbols only applies when  for all the  combinations.

Each SL PRS transmission is associated with an PSCCH transmission in the same slot.
In the case of dedicated SL PRS resource pool for SL positioning, that PSCCH carries the SCI format 1-B associated with the SL PRS transmission.
The UE may report the association information of between the already transmitted SL PRSs of SL PRS resources with and UE Tx ARP ID. The association information includes ARP ID(s), SL PRS transmission timestamp(s) [sl-prs-time-stamp], and optional SL PRS resource ID(s).
[bookmark: _Toc146791882]8.2.4.1	Resource allocation
In sidelink resource allocation mode 1: 
-	Ffor SL PRS transmission, a UE may be configured with dynamic grant, configured grant type 1, or and configured grant type 2 are supported. 
[bookmark: _Toc146791883]-	for a dedicated SL PRS resource pool, the UE shall perform the procedure described in clause 8.6 (excluding the case of PSSCH for retransmission of a transport block), with the following modifications:
-	"PSSCH for a transport block" is replaced by "SL PRS"
-	"PSSCH" is replaced by "SL PRS".
The total number of SL configured grants including type 1 and type 2 across all resource pools is not greater than 8.
8.2.4.1.1	Resource allocation in time domain
The UE shall transmit the SL PRS in the same slot as the associated PSCCH.
For a dedicated SL PRS resource pool, the minimum resource allocation unit in the time domain is a SL PRS resource in a slot.
The UE shall transmit the SL PRS in consecutive symbols within the slot.
A UE does not transmit multiple SL PRS resources in the same slot.
For a shared SL PRS resource pool, the UE transmits the SL PRS in PSSCH symbols according to clause 8.1.2.1, [with the following restrictions:
-	the number of contiguous symbols for SL PRS transmission, ‘M’, shall correspond to one of the SL PRS resources in parameter sl-PrsResources-Shared-SL-PRS-RP.
-	the UE shall not transmit SL PRS in symbols where associated PSCCH is transmitted.
-	the UE shall not transmit SL PRS and PSSCH DMRS in the same symbol.
-	the UE shall not transmit SL PRS and SL CSI-RS in the same symbol.
-	the UE shall transmit SL PRS on contiguous symbols either in between or after symbols where PSSCH DMRS is transmitted.
-	the UE shall transmit SL PRS only after the last symbol with second stage SCI. 
-	For a given value of   ‘M’, SL PRS resource is mapped to the last consecutive   ‘M’ SL symbols in the slot that meet all the other restrictions
-	The UE shall not transmit PSSCH and SL PRS in the same symbol.]
A SL-PRS resource and PSFCH (including the preceding gap symbol) are not mapped on the same symbols
For a dedicated SL PRS resource pool, the UE transmits SL PRS subject to the following restrictions:
-	the UE shall not transmit SL PRS and associated PSCCH in the same symbol;
-	the number of contiguous symbols and the starting symbol for SL PRS transmission shall correspond to one of the SL PRS resources in parameter [].
In sidelink resource allocation mode 1 for a shared SL PRS resource pool, the time domain behaviour for sidelink dynamic grants and sidelink configured grants for SL PRS follows the behaviour in clause 8.1.2.1.
In sidelink resource allocation mode 1 for a dedicated SL PRS resource pool, the time domain behaviour for sidelink dynamic grants and sidelink configured grants for SL PRS follows the behaviour in clause 8.1.2.1, with the following modifications:
-	["DCI format 3_0" is replaced by "DCI format 3_2"].
-	"PSSCH" is replaced by "SL PRS".
[bookmark: _Toc146791884]8.2.4.1.2	Resource allocation in frequency domain
For a shared SL PRS resource pool, the frequency domain resource assignment of a SL PRS resource is the same as PSSCH in the same slot.
For a dedicated SL PRS resource pool, the frequency domain resource assignment of a SL PRS resource is same as frequency resources of a resource pool provided by the higher layer parameter sl-RB-Number.
<omitted text>
[bookmark: _Toc137117198][bookmark: _Toc146791885]8.2.4.2	UE procedure for determining the subset of resources to be reported to higher layers in SL PRS resource selection in a dedicated SL PRS resource pool in sidelink resource allocation mode 2
In resource allocation mode 2 in a dedicated SL PRS resource pool, the higher layer can request the UE to determine a subset of resources from which the higher layer will select resources for SL PRS[/PSCCH] transmission. To trigger this procedure, in slot n, the higher layer provides the following parameters for this SL PRS[/PSCCH] transmission:
<omitted text>
The UE shall perform this procedure according to clause 8.1.4, with the following modifications:
-	“packet delay budget” is replaced by “SL PRS delay budget”,
-	Partial sensing is not applicable in a dedicated SL PRS resource pool,;
-  “candidate single-slot resource“ is replaced by “candidate SL PRS resource“.
-	A candidate single-slot resource for transmission  is defined as the SL PRS resource with index  within the Set of SL-PRS resource ID(s) provided by the higher layer and in slot 
-	"SCI format 1-A” is replaced by “SCI format 1-B",
-	In step 5, the second condition is modified as follows: for any periodicity value allowed by the higher layer parameter reservationPeriodAllowed-Dedicated-SL-PRS-RP and any SL PRS resource ID in the set of SL PRS resource ID(s) provided by the higher layer, and a hypothetical SCI format 1-B received in slot  with 'Resource reservation period' field set to that periodicity value and indicating that SL-PRS resource ID, condition c in step 6 would be met. []
-	In condition c of step 6 “determines according to clause 8.1.5 the set of resource blocks and slots” is replaced by “determines according to clause 8.2.4.2A the set of SL PRS resources and slots”.
<omitted text>
[bookmark: _Toc146791886]8.2.4.2A	UE procedure for determining slots and SL PRS resource(s) associated with an SCI format 1-B in a dedicated SL PRS resource pool
The set of slots and SL PRS resources for SL PRS transmission is determined by the PSCCH containing the associated SCI format 1-B, and fields '[SL-PRS resource ID (s))', '[Time resource assignment]' of the associated SCI format 1-B as described below.
The set of slots is determined as in clause 8.1.5, with the following modifications:
[bookmark: _Hlk144461245]-	"SCI format 1-A" is replaced by "SCI format 1-B",
-	[ potential parameter name changes].
The first SL PRS resource is determined according to the sub-channel used for the PSCCH transmission containing the associated SCI format 1-B, where: tThe index of the sub-channel in the resource pool is identical to the index of the SL PRS resource provided by [higher layer parameter].
The second SL-PRS and third SL PRS resource, if reserved by SCI format 1-B, are determined from " Resource ID indication" which is equal to a PRS Resource ID value (PRIV) where,
If [sl-MaxNumPerReserve] is 2 then
 
If [sl-MaxNumPerReserve] is 3 then
 
where
-	 denotes the SL PRS resource ID for the second resource
-	 denotes the SL PRS resource ID for the third resource
-	 is the number of SL-PRS resources (pre-)configured in a slot of a resource pool.
If [sl-MaxNumPerReserve] is 2 then the index of the second SL PRS resource is indicated by the field [Resource ID indication].
[ If [sl-MaxNumPerReserve] is 3 then the index of the second / third SL PRS resource is indicated by the field [ Resource ID indication].]

<omitted text>
[bookmark: _Toc146791887]8.2.4.3	Sidelink congestion control in a dedicated SL PRS resource pool in sidelink resource allocation mode 2
When transmitting SL-PRS in a dedicated SL PRS resource pool the UE shall perform sidelink congestion control as specified in clause 8.1.6, with the following modification(s):
-	"PSSCH" is replaced by "SL PRS"
-	[potential parameter name changes]
-	[potential changes to processing times]
<omitted text>
[bookmark: _Toc29673248][bookmark: _Toc29673389][bookmark: _Toc29674382][bookmark: _Toc36645613][bookmark: _Toc45810663][bookmark: _Toc146791888]8.3	UE procedure for receiving the physical sidelink shared channel
For sidelink resource allocation mode 1, a UE upon detection of SCI format 1-A on PSCCH can decode PSSCH according to the detected SCI formats 2-A, 2-B, and 2-C and 2-D, and associated PSSCH resource configuration configured by higher layers. The UE is not required to decode more than one PSCCH at each PSCCH resource candidate.
For sidelink resource allocation mode 2, a UE upon detection of SCI format 1-A on PSCCH can decode PSSCH according to the detected SCI formats 2-A, 2-B, and 2-C and 2-D, and associated PSSCH resource configuration configured by higher layers. The UE is not required to decode more than one PSCCH at each PSCCH resource candidate.
A UE is required to decode neither the corresponding SCI formats 2-A, 2-B, and 2-C and 2-D nor the PSSCH associated with an SCI format 1-A if the SCI format 1-A indicates an MCS table that the UE does not support.
<omitted text>
[bookmark: _Toc146791893][bookmark: _Toc130409878]8.4.4	SL PRS reception procedure
The UE may be configured, via [higher layer parameter(s)], to measure and report one or more of the SL RSTD, SL Rx-Tx time difference, SL RTOA, SL AoA, SL PRS-RSRP, and SL PRS-RSRPP measurements, for the first detected path and/or up to 8 additional detected paths, and SL PRS-RSRP measurements. The UE may be configured, via [higher layer parameter(s)], to measure and report one or more of the SL AoA, SL PRS-RSRPP for the first path and up to 2 additional detected paths, and SL PRS-RSRP measurement.
The UE may report an ARP ID associated with the reported measurements. The UE may provide the ARP location information of the ARP ID via [higher layer parameter(s)].
The UE uses the same ARP for both the transmission and reception of sidelink positioning reference signals while performing an SL Rx-Tx time difference measurement.
The UE may include SL PRS resource ID(s) when it reports one or more of the SL RSTD, SL Rx-Tx time difference, SL RTOA, SL AoA, SL PRS-RSRP, and SL PRS-RSRPP measurements.
For the SL RSTD, SL Rx-Tx time difference, SL RTOA, SL AoA, SL PRS-RSRP, and SL PRS-RSRPP measurements, the UE reports an associated SL PRS reception timestamp via higher layer parameter [sl-prs-tTime-stamps]. For SL Rx-Tx time difference, the UE may report an associated SL PRS transmission timestamp via higher layer parameter [sl-prs-time-stamptx-Time-Info] and the UE may be configured to report a SL PRS transmission timestamp via [higher_layer_parameter]. The timestamp includes the SFN, slot number, and optionally nr-PhysCellID, nr-ARFCN, nr-CellGlobalID, or the timestamp includes DFN and slot number. The timestamp of DFN and slot number may include synchronization source indication of DFN.
The UE may be configured to report up to N Rx-Tx time difference measurements for the same SL PRS transmission associated with N different SL PRS receptions for the same pair of UE(s). The UE may be configured to report up to N Rx-Tx time difference measurements for the same SL PRS reception associated with N different SL PRS transmissions for the same pair of UE(s).
The UE may report, LoS/NLoS indicator(s) via [nr-los-nlos-Indicator] associated with each SL RSTD, SL Rx-Tx time difference, SL RTOA, SL AoA, SL PRS-RSRP, and SL PRS-RSRPP measurements.
The UE may report synchronization information synchronization source type via [sync-Info-for-SL-TDOA-TOA] and/or relative time difference with the associated quality metric, via [higher layer parameter(s)]. For the SL RSTD measurement, the UE may report a reference UE information.
For SL RTOA measurement, SFN or DFN initialization time may be provided to the UE by a UE or the network.
The UE may be provided with the location information of other UEs via [higher layer parameter]. The UE may report the location information of the UE to the network.
The UE may be provided with expected SL AoA and uncertainty range of the expected SL AoA via [higher layer parameter].
The UE may report quality metric [time quality] corresponding to the SL RSTD, SL RTOA or SL Rx-Tx time difference measurements. The UE may report quality metric [angle quality] corresponding to the SL AoA measurement.
[If the '[SL PRS request]' field in the SCI associated with the received SL PRS is set to 1 then the UE shall report this request for SL PRS transmission is reported to higher layers.]
<omitted text>
[bookmark: _Toc29673256][bookmark: _Toc29673397][bookmark: _Toc29674390][bookmark: _Toc36645621][bookmark: _Toc45810671][bookmark: _Toc146791897]8.5.1.2	Triggering of sidelink CSI reports
The CSI-triggering UE is not allowed to trigger another aperiodic CSI report for the same UE before the last slot of the expected reception or completion of the ongoing aperiodic CSI report associated with the SCI format 2-A, or 2-C or 2-D with the 'CSI request' field set to 1, where the last slot of the expected reception of the ongoing aperiodic CSI report is given by [10, TS38.321].
An aperiodic CSI report is triggered by an SCI format 2-A, or 2-C or 2-D with the 'CSI request' field set to 1. 
A UE is not expected to transmit a sidelink CSI-RS and a sidelink PT-RS which overlap.
<omitted text>
[bookmark: _Toc29673260][bookmark: _Toc29673401][bookmark: _Toc29674394][bookmark: _Toc36645625][bookmark: _Toc45810675][bookmark: _Toc146791901]8.5.2.2	Reference signal (CSI-RS)
The UE can be configured with one CSI-RS pattern as indicated by the higher layer parameters sl-CSI-RS-FreqAllocation, sl-CSI-RS-FirstSymbol in SL-CSI-RS-Config.
Parameters for which the UE shall assume non-zero transmission power for CSI-RS are configured according to clause 8.2.1. 
A UE is not expected to be configured such that a CSI-RS and the corresponding PSCCH can be mapped to the same resource element. A UE is not expected to receive sidelink CSI-RS and PSSCH DM-RS, nor CSI-RS and 2nd-stage SCI, on the same symbol.
Sidelink CSI-RS shall be transmitted according to [4, TS 38.211] in the resource blocks used for the PSSCH associated with the SCI format 2-A, or 2-C or 2-D triggering a report.
[bookmark: _Toc29673261][bookmark: _Toc29673402][bookmark: _Toc29674395][bookmark: _Toc36645626][bookmark: _Toc45810676][bookmark: _Toc146791902]8.5.2.3	CSI reference resource definition
<omitted text>
If configured to report CQI index and RI index, in the CSI reference resource, the UE shall assume the following for the purpose of deriving the CQI index and RI index:
-	The reference resource uses the CP length and subcarrier spacing configured for the SL BWP.
-	Redundancy Version 0.
-	PSCCH occupies 2 OFDM symbols.
-	The number of PSSCH and DM-RS symbols is equal to sl-LengthSymbols‒2.
-	Assume no REs allocated for sidelink CSI-RS.
-	Assume no REs allocated for SCI format 2-A, SCI format 2-B, or SCI format 2-C or SCI format 2-D.
<omitted text>
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