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1 [bookmark: _Ref40465791]Introduction
This document presents the Feature Lead (FL) summary of submitted contributions to AI 8.3.1.1 (“SL positioning reference signal”) and the discussions and decisions during RAN1 #115 meeting.

As part of the Rel-18 WI on expanded and improved NR positioning [1], the following objectives towards support of SL positioning are discussed under this agenda item.
	· Specify solutions for support of sidelink positioning (including ranging) in NR systems, including the following [RAN1, RAN2, RAN3, RAN4]:
· Specify SL PRS for support of sidelink positioning such that the SL PRS uses a comb-based (full RE mapping pattern is not precluded) frequency domain structure and a pseudorandom-based sequence where the existing sequence of DL-PRS is used as a starting point [RAN1].
· Specify support for SL PRS bandwidths of up to 100 MHz in FR1 spectrum.
· NOTE: SL PRS transmission in FR2 is not precluded but no FR2 specific aspects will be specified. 
· Specify measurements to support RTT-type solutions using SL, SL-AoA, and SL-TDOA [RAN1, RAN2].
· Specify support of resource allocation for SL PRS:
· Including resource allocation Scheme 1 and Scheme 2, where Scheme 1 corresponds to a network-centric SL PRS resource allocation and Scheme 2 corresponds to UE autonomous SL PRS resource allocation [RAN1].
· For resource allocation mechanism for SL PRS in Scheme 2: 
· Study and specify support of sensing-based resource allocation, and/or a random resource selection [RAN1].
· Study and specify solutions for congestion control for SL PRS and/or inter-UE coordination for SL-PRS [RAN1].
· Support resource allocation for shared resource pool with Rel-16/17/18 sidelink communication and dedicated resource pool for SL PRS [RAN1].
· NOTE: For SL positioning resource (pre-)configuration in a shared resource pool with Rel-16/17/18 sidelink communication, backward compatibility with legacy Rel-16/17 UEs should be ensured.
· Specify procedures for transmit power control for SL PRS transmissions at least based on open loop power control (OLPC) [RAN1]. 
· Specify signalling and associated UE behavior for support of unicast, groupcast (not including many to one) and broadcast of SL PRS transmissions [RAN1, RAN2].
· Specify unicast session-based signalling and procedures to facilitate support of SL positioning for single target UE (it is not precluded to apply the procedures to multiple target UEs but no signaling optimizations will be considered for this case) [RAN2, RAN3]: 
· Specify the protocol and procedures for SL positioning between UEs (Protocol for Sidelink positioning procedures (SLPP)). 
· Specify the protocol and procedures for SL positioning between UEs and a single LMF for in coverage scenario only, including joint PC5-Uu scenarios. 
· NOTE: Assumes all involved UEs are served by same LMF.
· For SL-TDOA, RAN2 will not work on procedures for synchronization of the anchor UEs. RAN2 can discuss and implement agreed RAN1 parameters related to synchronization.
· Specify signalling to NG-RAN for sidelink positioning and ranging service authorizations as needed. [RAN3, RAN2] 
· Specify corresponding new core requirements, as well as identifying and specify the impact on the existing RAN4 specification, including RRM measurements and procedures [RAN4].




Based on the submitted contributions to RAN1 #115, the discussion points are categorized into the following topics: 
· SL PRS design
· SL PRS resource/resource pool definitions, including configuration and identification
· Mapping SL PRS to physical resources
· [bookmark: _Hlk132464891]Multiplexing of different SL PRS resources
· Transmit power control for SL PRS
· Open loop PC (OLPC) for SL PRS transmissions
· Other issues

Please follow the naming convention in this example:
· SLPRS_FLS -v000.docx
· SLPRS_FLS -v001-CompanyA.docx
· SLPRS_FLS -v002-CompanyA-CompanyB.docx
· SLPRS_FLS -v003-CompanyB-CompanyC.docx
If needed, you may “lock” a spreadsheet file for 30 minutes by creating a checkout file, as in this example:
· Assume CompanyC wants to update SLPRS_FLS-v002-CompanyA-CompanyB.docx.
· CompanyC uploads an empty file named SLPRS_FLS-v003-CompanyB-CompanyC.checkout
· CompanyC checks that no one else has created a checkout file simultaneously, and if there is a collision, CompanyC tries to coordinate with the company who made the other checkout (see, e.g., contact list below).
· CompanyC then has 30 minutes to upload SLPRS_FLS-v003-CompanyB-CompanyC.docx
· If no update is uploaded in 30 minutes, other companies can ignore the checkout file.
· Note that the file timestamps on the server are in UTC time.
To avoid excessive email load on the RAN1 email reflector, please note that there is NO need to send an info email to the reflector just to inform that you have uploaded a new version of this document. Companies are invited to enter the contact info in the table below.
[High] FL1 Question 1-1
· Please consider entering contact info below for the points of contact for this agenda item:

	Company
	Point of contact
	Email address

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



2 SL PRS Design
2.1 [bookmark: _Ref143263964]SL PRS resource/resource pool definitions, including configuration and identification

Background: For SL PRS, it was agreed not to define SL PRS resource sets, and instead SL PRS resources are defined within a slot of a SL PRS (dedicated or shared) resource pool that is mapped to the single SL BWP.

During RAN1 #112 meeting, the following agreements were made:
	Agreement
A SL PFL is not defined. SL positioning RS are defined directly with respect to and contained within a single SL BWP and carrier.

Agreement 
Support SCS values for SL PRS include:
· 15 kHz, 30 kHz, 60 kHz for FR1, and 60 kHz, 120 kHz for FR2
· Which SCS values are required, and which ones are optional follow Rel-16 UE capabilities.



During RAN1 #112bis-e meeting, the following were agreed:
	Agreement
SL PRS resource sets are not defined in Rel-18. 

Agreement
· A SL PRS resource refers to a time-frequency resource within a slot of a dedicated SL PRS resource pool that is used for SL PRS transmission.
· FFS: for a shared resource pool
· Characteristics associated with a SL PRS resource include at least: 
· SL PRS resource ID, 
· SL PRS comb offset and associated SL PRS comb size (N), 
· SL PRS starting symbol and number of SL PRS symbols (M),
· SL PRS frequency domain allocation,
· Note: Additional parameters can be included as/when identified.
· FFS: other time domain aspects, if any
· A SL PRS resource is identified by a SL PRS resource ID that is unique within a slot of a dedicated SL PRS resource pool.
NOTE 1: The above does not imply need for signalling/(pre-)configuration of all these parameters



During RAN1 #113 meeting, the following were agreed:
	Agreement
For a shared resource pool
· A SL PRS resource refers to a time-frequency resource within a slot that is used for SL PRS transmission.
· Characteristics associated with a SL PRS resource in a slot of a shared resource pool include at least: 
· SL PRS resource ID, 
· SL PRS comb offset and associated SL PRS comb size (N), 
· SL PRS starting symbol and number of SL PRS symbols (M),
· SL PRS frequency domain allocation
· SL PRS freq domain allocation is not used to identify a unique SL PRS resource ID
· A SL PRS resource is identified by a combination of SL PRS resource ID and a SL PRS frequency domain allocation. This combination is unique within a slot of a shared resource pool.
NOTE 1: The above does not imply need for signalling/(pre-)configuration of all these parameters

Conclusion
For a dedicated or shared resource pool, at least the following characteristics are NOT included as part of characteristics of a SL PRS resource:
· Periodicity, number of instances/repetitions of SL PRS



During RAN1 #114 meeting, the following were agreed:
	Agreement
For a dedicated resource pool, explicit (pre-)configuration of SL PRS resources in a slot includes:
· SL PRS Resource ID, (M, N) pattern, starting symbol, comb offset.
· FFS: constraints to the (pre-)configuration to address potential AGC issues

Working assumption
For a shared resource pool,
· Explicit (pre-)configuration of SL PRS resources in a slot, applicable for an indicated frequency domain allocation, includes:
· SL PRS Resource ID, (M, N) pattern, comb offset.
· For a given value of ‘M’, SL PRS resource is mapped to the last consecutive ‘M’ SL symbols in the slot that can be used for SL PRS, i.e., taking into consideration multiplexing with PSSCH DMRS, PT-RS, CSI-RS, PSFCH, gap symbols, AGC symbols, PSCCH in the slot
· The maximum number of SL PRS resources in a slot of a shared resource pool that can be (pre-)configured is FFS.


During RAN1 #114bis meeting, the following were agreed:
	Agreement
Endorse the TP below for Section 8.2.4 of TS 38.214 for the parameters for SL PRS transmission in a shared resource pool.

	Reason for change
	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.

	Summary of change
	Section 8.2.4 in TS 38.214: 
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. 

	Consequences if not approved
	Incorrect description of SL PRS resource pool (pre-)configuration parameters and SL PRS resource determination for shared resource pool. 

	Text proposal
	------------------------------   TP#1: TS 38.214 -----------------------------------
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 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.
-   [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 and the number of symbols of the SL PRS resource within a slot in a dedicated resource pool. [number of SL PRS symbols] indicates the number of symbols of the SL PRS resource within a slot in a shared resource pool.
< Unchanged text omitted >



Agreement
The maximum number of SL PRS resources that can be (pre)configured in a slot of a dedicated resource pool is 12.
The maximum number of SL PRS resources that can be (pre)configured in a slot of a shared resource pool is 17.
Agreement
Confirm the following working assumption from RAN1 #114 with the following update:
· For a shared resource pool,
· Explicit (pre-)configuration of SL PRS resources in a slot, applicable for an indicated frequency domain allocation, includes:
· SL PRS Resource ID, (M, N) pattern, comb offset.
· For a given value of ‘M’, SL PRS resource is mapped to the last consecutive ‘M’ SL symbols in the slot that can be used for SL PRS, i.e., taking into consideration multiplexing with PSSCH DMRS, PT-RS, CSI-RS, PSFCH, gap symbols, AGC symbols, PSCCH in the slot
· The maximum number of SL PRS resources in a slot of a shared resource pool that can be (pre-)configured is FFS.




Issues for RAN1 #115 meeting:
· Essential corrections


Inputs from submitted contributions to RAN1 #115.
	Reference
	Views

	Nokia [4]
	Proposal 1: For explicit (pre-)configuration of SL PRS resources in a dedicated SL PRS resource pool, do not define constraints to the (pre-)configuration to address potential AGC issues. It is left to network to appropriately configure resource pools.

	vivo [6]
	Proposal 4:
· Adopted the following TP for SL PRS resource (pre-)configuration into TS38.214.
	[bookmark: _Toc45810662][bookmark: _Toc29673247][bookmark: _Toc29674381][bookmark: _Toc36645612][bookmark: _Toc29673388][bookmark: _Toc130409873]< Unchanged parts are omitted >
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.
-	[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 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.
For a dedicated SL PRS resource pool, SL PRS resources in a slot can be (pre-)configured with higher layer parameters of [SL PRS resource ID], [combination of number of SL PRS symbols and comb size , [starting symbol] and [comb offset].

For a shared SL PRS resource pool, SL PRS resources in a slot can be (pre-)configured with higher layer parameters of [SL PRS resource ID], [combination of number of SL PRS symbols and comb size  and [comb offset].
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.
< Unchanged parts are omitted >




	Spreadtrum [7]
	Proposal 1: Adopt the following TP for section 8.2.4 in TS 38.214.
	Reason for change
	For a shared 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 2-D.


	Summary of change
	Section 8.2.4 in 38.214: Clarify that for a shared resource pool, a SL PRS frequency domain allocation within a slot is indicated by “frequency resource assignment” field in the associated SCI format 2-D.
.

	Consequences if not approved
	For a shared resource pool, a SL PRS frequency domain allocation within a slot is not clear.

	Text proposal
	TS 38.214
8.2.4	SL PRS transmission procedure
************** Unchanged parts omitted**************
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 2-DSCI.
-	[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 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.
************** Unchanged parts omitted**************




Proposal 2: Adopt the following TP for section 8.2.4 in TS 38.214.
	Reason for change
	The number symbols of a set of consecutive symbols in a slot for one   combination is . The current specification does not provide a clear description of the number symbols of a set of consecutive symbols in a slot for one   combination.


	Summary of change
	Section 8.2.4 in 38.214: Clarify the number symbols of a set of consecutive symbols in a slot for one   combination.

	Consequences if not approved
	The number symbols of a set of consecutive symbols in a slot for one   combination is not clear.

	Text proposal
	TS 38.214
8.2.4	SL PRS transmission procedure
************** Unchanged parts omitted**************
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.
-	[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 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.
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.
************** Unchanged parts omitted**************




	OPPO [8]
	Proposal 2: Make the following as a conclusion: It is RAN1’s understanding that, depending on (pre-)configuration, location(s) for AGC symbol(s) and starting symbol(s) and duration(s) for SL PRS resource(s) and any other SL physical signals or channels in a slot are aligned across all FDM-ed resource pools on a SL BWP.

	CATT, CICTCI [9]
	Proposal 3: To address potential AGC issues:
· Only TDM-based multiplexing between dedicated SL PRS resource pool and shared SL PRS resource pool can be supported.
· If the FDM-based multiplexing between different dedicated SL PRS resource pools is supported, the (pre-)configuration should make sure that these different dedicated SL PRS resource pools will have the same slot structure with same AGC symbols position.

Proposal 2: Modify the description of current specification regarding mapping to physical resources for SL PRS and adopt TP #1.
TP #1
	Reason for change:
	Corrections on mapping to physical resources for SL PRS

	
	

	Summary of change:
	In clause 8.4.1.6.3, correct the resource element  should be within the common resource blocks occupied by the SL PRS resource. In addition, the name of dedicated resource pool and shared resource pool should contain the words of SL PRS.

	
	

	Consequences if not approved:
	The mapping to physical resources for SL PRS is not correct.



------------------------ Start of text proposal to TS 38.211 v18.0.0 with draft CR R1-2310758-------------------------

8.4.1.6.3	Mapping to physical resources
The sequence shall be multiplied with the amplitude scaling factor  in order to conform to the transmit power specified in [5, TS 38.213] and mapped to resources elements  according to 

when the following conditions are fulfilled:
-	the resource element  is within the common resource blocks occupied by the SL PRS resource
and where
-	the comb size  is provided by the higher layers
-	the resource-element offset  
-	the frequency offset  is given by Table 8.4.1.6.3-1
-	the starting symbol  is provided by higher layers for the dedicated SL PRS resource pool, or is determined such that the symbols {} are mapped to the last consecutive  symbols in the slot that can be used for SL PRS for shared SL PRS resource pool as described in clause 8.2.4.1.1 in [6, TS38.214]
-	the number of symbols  is provided by higher layers and limited to combinations  fulfilling 
-	in a dedicated SL PRS resource pool: {1, 2}, {2, 2}, {2, 4}, {4, 4}, {6, 6}, and combinations with  and  where  
-	in a shared SL PRS resource pool:{1, 1}, {1, 2}, {2, 1}, {2, 2}, {2, 4}, {4, 1}, {4, 2}, {4, 4}
 -	the antenna port 
The reference point for  is subcarrier 0 in common resource block 0.
For transmission of an SL PRS in a dedicated SL PRS resource pool, the content of the OFDM symbol immediately preceding the SL PRS resource shall be generated and mapped to resource elements with
-	the time-domain index  
-	the set of frequency-domain indices  shall be identical to those of the last OFDM symbol in the SL PRS resource 
Table 8.4.1.6.3-1: The frequency offset  as a function of .
	
	Symbol number within the sidelink PRS resource 

	
	0
	1
	2
	3
	4
	5
	6
	7
	8

	1
	0
	0
	0
	0
	0
	0
	0
	0
	0

	2
	0
	1
	0
	1
	0
	1
	0
	1
	0

	4
	0
	2
	1
	3
	0
	2
	1
	3
	0

	6
	0
	3
	1
	4
	2
	5
	0
	3
	1



------------------------ End of text proposal to TS 38.211 v18.0.0 with draft CR R1-2310758-------------------------

Proposal 4: Modify the description of current specification regarding the description of each SL PRS resource and adopt TP #2.
TP #2
	Reason for change:
	Corrections on description of each SL PRS resource

	
	

	Summary of change:
	In clause 8.2.4 of TS 38.214, correct the parameters which are associated with each SL PRS resource.

	
	

	Consequences if not approved:
	Based on the current version, a SL PRS resource can’t be uniquely identified.



------------------------ Start of text proposal to TS 38.214 v18.0.0 with draft CR R1-2310764-------------------------
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 UE-specific SL PRS resource is uniquely identified by a combination of the SL PRS resource ID, and a SL PRS frequency domain allocation within a slotindicated by “frequency resource assignment” field in the associated SCI and consideration of multiplexing with PSSCH DMRS, CSI-RS, PSFCH, gap symbols, AGC symbols, PSCCH in the slot.
-	[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.]
…
------------------------ End of text proposal to TS 38.214 v18.0.0 with draft CR R1-2310764-------------------------


	ZTE [12]
	Proposal 3: Adopt TP#3 for TS 38.211.
	TP#3
8.2.1	General
In a shared SL PRS resource pool, the OFDM symbol immediately preceding the symbols which are configured for use by PSFCH if PSFCH is configured in this slot, and the last symbol configured for sidelink in a slot, serve as guard symbol(s). In a dedicated SL PRS resource pool, the last symbol configured for sidelink in a slot serves as a guard symbol. Otherwise, the OFDM symbol immediately following the last symbol used for PSSCH, PSFCH, or S-SSB serves as a guard symbol. 
The first OFDM symbol of a PSSCH and its associated PSCCH is duplicated as described in clauses 8.3.1.5 and 8.3.2.3. The first OFDM symbol of a PSFCH is duplicated as described in clause 8.3.4.2.2.
The OFDM symbol immediately preceding an SL PRS transmission in a dedicated SL PRS resource pool is generated as described in clause 8.4.1.6.3.
[bookmark: _Toc146795169]
<Omitted>
8.4.1.6.3	Mapping to physical resources
The sequence shall be multiplied with the amplitude scaling factor  in order to conform to the transmit power specified in [5, TS 38.213] and mapped to resources elements  according to 

when the following conditions are fulfilled:
-	the resource element  is within the resource blocks occupied by the SL PRS resource
and where
-	the comb size  is provided by the higher layers
-	the resource-element offset  
-	the frequency offset  is given by Table 8.4.1.6.3-1
-	the starting symbol  is provided by higher layers for the dedicated SL PRS resource pool, or is determined such that the symbols {} are mapped to the last consecutive  symbols in the slot that can be used for SL PRS for shared SL PRS resource pool as described in clause 8.2.4.1.1 in [6, TS38.214]
-	the number of symbols  is provided by higher layers and limited to combinations  fulfilling 
-	in a dedicated SL PRS resource pool: {1, 2}, {2, 2}, {2, 4}, {4, 4}, {6, 6}, and combinations with  and  where  
-	in a shared SL PRS resource pool:{1, 1}, {1, 2}, {2, 1}, {2, 2}, {2, 4}, {4, 1}, {4, 2}, {4, 4}
-	the antenna port 
The reference point for  is subcarrier 0 in common resource block 0.
For transmission of an SL PRS in a dedicated SL PRS resource pool, the content of the OFDM symbol immediately preceding the SL PRS resource shall be generated and mapped to resource elements with
-	the time-domain index  
-	the set of frequency-domain indices  shall be identical to those of the last OFDM symbol in the SL PRS resource 




	ASUSTeK [13]
	Proposal 2:  Adopt Text proposal 2 in updating of TS 38.213.
		Reason for change:
	According to RAN1 #114bis, resource pool for positioning are suggest to align the terminologies which are “shared SL PRS resource pool” and “dedicated SL PRS resource pool”.
Agreement
With regards to the shared resource pool for positioning, suggest to the editors to align the terminology used as:
· “shared SL PRS resource pool” defined in 38.214 as shown below:
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.


	
	

	Summary of change:
	“the resource pool is common for PSSCH and SL PRS transmissions“ is changed to “the resource pool is shared SL PRS resource pool”.

	
	

	Consequences if not approved:
	Unaligned terminology.

	
	

	Clauses affected:
	16.2.3A in TS 38.213.

	
	



---------------------------------------< Text Proposal 2 for 38.213> --------------------------------------
16.2.3A	SL PRS
A UE determines a power  for a SL PRS transmission on a resource pool in SL PRS transmission occasion  on active SL BWP  of carrier  as:

where,
-	 is defined in [8-1, TS 38.101-1]
-	 is determined by a value of sl-MaxTxPower based on a priority level and a CBR range for a CBR measured in slot , where  is the congestion control processing time [6, TS 38.214] ]; if sl-MaxTxPower is not provided, then 
-	if the resource pool is a shared SL PRS resource poolcommon for PSSCH and SL PRS transmissions, the priority level is same for PSSCH and SL PRS 
-	if the resource pool is a dedicated SL PRS resource pool, the priority level is for SL PRS
-	if a value for  is provided
-	 [dBm]
-	else
-	 [dBm]
where
[bookmark: _Hlk148644875]-	if the resource pool is a shared SL PRS resource poolcommon for PSSCH and SL PRS transmissions,  is a value of dl-P0-PSSCH-PSCCH or dl-P0-PSSCH-PSCCH-r17; else, if the resource pool is a dedicated SL PRS resource pool,  is a value of dl-P0-SLPRS
	if the resource pool is a shared SL PRS resource poolcommon for PSSCH and SL PRS transmissions,  is a value of dl-Alpha-PSSCH-PSCCH, if provided, and  if dl-Alpha-PSSCH-PSCCH is not provided; else, if the resource pool is a dedicated SL PRS resource pool,  is provided by dl-Alpha-SLPRS, if provided, and  if dl-Alpha-SLPRS is not provided
-	 when the active SL BWP is on a serving cell , as described in clause 7.1.1 except that
-	the RS resource  is the one the UE uses for determining a power of a PUSCH transmission scheduled by a DCI format 0_0 in serving cell  when the UE is configured to monitor PDCCH for detection of DCI format 0_0 in serving cell 
-	the RS resource  is the one corresponding to the SS/PBCH block the UE uses to obtain MIB when the UE is not configured to monitor PDCCH for detection of DCI format 0_0 in serving cell 
-	 is a number of resource blocks for the SL PRS transmission occasion  and  is a SCS configuration for the SL PRS transmission
-	if a value for  is provided
-	 [dBm]
-	else
-	 [dBm]
where
-	if the resource pool is a shared SL PRS resource poolcommon for PSSCH and SL PRS transmissions,  is a value of sl-P0-PSSCH-PSCCH or sl-P0-PSSCH-PSCCH-r17; else, if the resource pool is dedicated for SL PRS transmissions,  is a value of sl-P0-SLPRS
	if the resource pool is a shared SL PRS resource poolcommon for PSSCH and SL PRS transmissions,  is a value of sl-Alpha-PSSCH-PSCCH, if provided and  if sl-Alpha-PSSCH-PSCCH is not provided; else, if the resource pool is a dedicated SL PRS resource pool,  is provided by sl-Alpha-SLPRS
-	, where 
-	 is obtained
-	if the resource pool is a shared SL PRS resource poolcommon for PSSCH and SL PRS transmissions, from a PSSCH transmit power per RE summed over the antenna ports of the UE and higher layer filtered across PSSCH transmission occasions using a filter configuration provided by sl-FilterCoefficient, 
-	else, if the resource pool is a dedicated SL PRS resource pool, from a SL PRS transmit power per RE and higher layer filtered across SL PRS transmission occasions using a filter configuration provided by sl-FilterCoefficient
-	 is a RSRP, as defined in [7, TS 38.215], that is reported to the UE from a UE receiving the SL PRS transmission and is obtained 
-	if the resource pool is a shared SL PRS resource poolcommon for PSSCH and SL PRS transmissions, from a PSSCH DM-RS using a filter configuration provided by sl-FilterCoefficient
-	else, if the resource pool is a dedicated SL PRS resource pool, from a SL PRS using a filter configuration provided by sl-FilterCoefficient
-	 is a number of resource blocks for the SL PRS transmission occasion  and  is a SCS configuration for the SL PRS transmission
-------------------------------------------<   End of Text Proposal 2> ---------------------------------------







Summary of key proposals based on submitted contributions:
· On constraints to SL PRS resource (pre-)configuration to address potential AGC issues
· One company (CATT) proposes restrictions to address potential AGC issues:
· (1) No FDM-ed multiplexing between shared and dedicated RPs; and 
· (2) For any two FDM-ed dedicated RPs, the SL PRS resources are (pre-)configured such that the “slot structures” are aligned across the FDM-ed RPs.
· One company (OPPO) proposes that RAN1 makes a conclusion: 
· “It is RAN1’s understanding that, depending on (pre-)configuration, location(s) for AGC symbol(s) and starting symbol(s) and duration(s) for SL PRS resource(s) and any other SL physical signals or channels in a slot are aligned across all FDM-ed resource pools on a SL BWP.”
· At least one company (Nokia) proposes that it is not necessary to specify constraints explicitly to address potential AGC issues; it can be addressed via implementation as is the case for Rel-16 SL communications.
· FL recommendation: Based on the extensive discussions during RAN1 #114bis on this issue, it should be clear that there is no consensus in RAN1 on specifying constraints or even making a RAN1 conclusion to avoid potential AGC issues in case of FDM-ed resource pools, and that proper implementation is relied on to avoid the potential issues as for Rel-16 SL. Thus, it seems unlikely that it would be fruitful use of RAN1 time to rediscuss the issue.  
· Clarification on (pre-)configured parameters for SL PRS resources in dedicated and shared SL PRS resource pools
· One company (vivo) proposes to clarify the exact parameters that may be provided to (pre-)configure SL PRS resources in a dedicated or shared SL PRS resource pool.
· FL comment: While helpful, the suggested TP does not seem essential since all the information is already available in the current text and would be further clear upon reading of the RRC specs. 
· One company (CATT) proposes to clarify with a TP for TS 38.214 that for a shared SL PRS resource pool, unique identification of a SL PRS resource involves consideration of multiplexing with PSSCH DMRS, CSI-RS, PSFCH, gap symbols, AGC symbols, PSCCH in the slot.
· One company (Spreadtrum) also suggests to spell out the SCI format name for ‘frequency domain resource assignment’ indicated by associated SCI (as SCI 2-D)
· FL comment: While the consideration of “of multiplexing with PSSCH DMRS, CSI-RS, PSFCH, gap symbols, AGC symbols, PSCCH in the slot” seems accurate and necessary, it seems not necessary to spell out “UE-specific” to describe a SL PRS resource. The TP from CATT without reference to “UE-specific" and including reference to SCI 2-D is proposed as FL1 Proposal 2.1-1.
· One company (Spreadtrum) proposes to include  for each reference to a consecutive number of symbols for SL PRS in the related paragraph in TS 38.214 where TDM-based multiplexing in dedicated SL PRS resource pool is described.
· FL comment: This does not appear as an essential correction since the parameter  is clearly referenced as “number of SL PRS symbols” already in the sentence “”.
· Terminology alignment
· Two companies (CATT, ZTE) propose TP for TS 38.211 to include “SL PRS” to the references to dedicated and shared (SL PRS) resource pools. In addition, CATT proposes to also align that the mapping of SL PRS is to “common resource blocks”.
· FL recommendation: A TP with the above corrections is proposed as FL1 Proposal 2.1-2. 
· One company (ASUSTeK) proposes to align terminology used in TS 38.213 to use the agreed “shared SL PRS resource pool”.
· FL recommendation: A TP with the above corrections is proposed as FL1 Proposal 2.1-3. 

[High] FL1 Proposal 2.1-1
· Agree on TP#1 for Section 8.2.4 of TS 38.214 to correct the description for unique determination of a SL PRS resource in a slot of a shared SL PRS resource pool.

	Reason for change
	Correct the description for unique determination of a SL PRS resource in a slot of a shared SL PRS resource pool.

	Summary of change
	Section 8.2.4 in TS 38.214: 
1. In clause 8.2.4 of TS 38.214, correct the parameters which are associated with each SL PRS resource.
2. Add reference to SCI format 2-D for indication of “frequency resource assignment” for a SL PRS resource in a slot of a shared SL PRS resource pool.

	Consequences if not approved
	Incorrect description for unique determination of a SL PRS resource in a slot of a shared SL PRS resource pool.

	Text proposal
	------------------------------   TP#1: TS 38.214 -----------------------------------
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 2-D, and consideration of multiplexing with PSSCH DMRS, CSI-RS, PSFCH, gap symbols, AGC symbols, PSCCH in the slot.
-	[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.]
< Unchanged text omitted >




	Company
	Comments

	OPPO
	It should be SCI format 1-A instead of 2-D.
“frequency resource assignment” field in the associated SCI format 2-D1-A

	ZTE
	Agree with OPPO, frequency resource assignment is indicated in SCI format 1-A.

	vivo
	“frequency resource assignment” for a SL PRS resource is same as PSSCH and indicated by SCI 1-A.  So, we think the modification is wrong.

	xiaomi
	Agree the TP and agree with OPPO’s modification.

	LGE
	Agree to change SCI format 2-D to format 1-A

	Qualcomm
	We do not think the change is necessary.

	Futurewei
	Agree to change SCI format 2-D to format 1-A

	Sharp
	Same view as QC.  

	CATT
	Support the TP with the change of 2-D to 1-A.

	Apple
	Okay with TP with Oppo’s change

	Huawei, HiSilicon
	We share similar view as QC. The change only makes it worse.

	Nokia, NSB
	Agree with OPPO

	Moderator
	Based on discussions during the offline session the TP is updated as below:
	Reason for change
	Correct the description for unique determination of a SL PRS resource in a slot of a shared SL PRS resource pool.

	Summary of change
	Section 8.2.4 in TS 38.214: 
1. In clause 8.2.4 of TS 38.214, correct the description for unique determination of a SL PRS resource in a shared SL PRS resource pool.
2. Add 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.

	Consequences if not approved
	Incorrect description for unique determination of a SL PRS resource in a slot of a shared SL PRS resource pool.

	Text proposal
	------------------------------   TP#1: TS 38.214 -----------------------------------
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 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.]
< Unchanged text omitted >




	Moderator
	Agreement during Tuesday GTW:
Agreement
the TP below is endorsed for TS 38.214
	Reason for change
	Correct the description for unique determination of a SL PRS resource in a slot of a shared SL PRS resource pool.

	Summary of change
	Section 8.2.4 in TS 38.214: 
1. In clause 8.2.4 of TS 38.214, correct the description for unique determination of a SL PRS resource in a shared SL PRS resource pool.
2. Add 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.

	Consequences if not approved
	Incorrect description for unique determination of a SL PRS resource in a slot of a shared SL PRS resource pool.

	Text proposal
	------------------------------   TP#1: TS 38.214 -----------------------------------
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.]
< Unchanged text omitted >





	
	



[High] FL1 Proposal 2.1-2
· Agree on TP#2 for Section 8.4.1.6.3 of TS 38.211 to add “common” to description of resource blocks for mapping of SL PRS and to correct terminology for dedicated and shared SL PRS resource pools.

	Reason for change
	1. Mapping of SL PRS only mentions “resource blocks” instead of “common resource blocks” as used for other physical signals/channels in TS 38.211. 
2. For dedicated and shared resource pools, to align with agreed terminology.

	Summary of change
	Section 8.4.1.6.3 in TS 38.211: 
1. For mapping of SL PRS, add “common” to “resource blocks” as used for other physical signals/channels in TS 38.211. 
2. For dedicated and shared resource pools, add “SL PRS” to align with agreed terminology.

	Consequences if not approved
	Incorrect description of mapping to physical resources for SL PRS.
Terminology for dedicated and shared SL PRS resource pools not aligned with RAN1 agreement.

	Text proposal
	------------------------------   TP#2: TS 38.211 -----------------------------------
8.4.1.6.3	Mapping to physical resources
The sequence shall be multiplied with the amplitude scaling factor  in order to conform to the transmit power specified in [5, TS 38.213] and mapped to resources elements  according to 

when the following conditions are fulfilled:
-	the resource element  is within the common resource blocks occupied by the SL PRS resource
and where
-	the comb size  is provided by the higher layers
-	the resource-element offset  
-	the frequency offset  is given by Table 8.4.1.6.3-1
-	the starting symbol  is provided by higher layers for the dedicated SL PRS resource pool, or is determined such that the symbols {} are mapped to the last consecutive  symbols in the slot that can be used for SL PRS for shared SL PRS resource pool as described in clause 8.2.4.1.1 in [6, TS38.214]
-	the number of symbols  is provided by higher layers and limited to combinations  fulfilling 
-	in a dedicated SL PRS resource pool: {1, 2}, {2, 2}, {2, 4}, {4, 4}, {6, 6}, and combinations with  and  where  
-	in a shared SL PRS resource pool:{1, 1}, {1, 2}, {2, 1}, {2, 2}, {2, 4}, {4, 1}, {4, 2}, {4, 4}
 -	the antenna port 
The reference point for  is subcarrier 0 in common resource block 0.
For transmission of an SL PRS in a dedicated SL PRS resource pool, the content of the OFDM symbol immediately preceding the SL PRS resource shall be generated and mapped to resource elements with
-	the time-domain index  
-	the set of frequency-domain indices  shall be identical to those of the last OFDM symbol in the SL PRS resource 
Table 8.4.1.6.3-1: The frequency offset  as a function of .
	
	Symbol number within the sidelink PRS resource 

	
	0
	1
	2
	3
	4
	5
	6
	7
	8

	1
	0
	0
	0
	0
	0
	0
	0
	0
	0

	2
	0
	1
	0
	1
	0
	1
	0
	1
	0

	4
	0
	2
	1
	3
	0
	2
	1
	3
	0

	6
	0
	3
	1
	4
	2
	5
	0
	3
	1



< Unchanged text omitted >




	Company
	Comments

	OPPO
	OK

	ZTE
	OK

	Samsung
	OK

	Ruijie
	OK. 

	Xiaomi
	OK

	LGE
	We’re fine with the proposal except ‘common’. In the text of mapping DL PRS, it simply says ‘resource block’. So we prefer to keep the original wording.
· [bookmark: _Toc146795096][bookmark: _Toc36026665][bookmark: _Toc51774173][bookmark: _Toc29230406][bookmark: _Toc45107504]7.4.1.7.3	Mapping to physical resources in a downlink PRS resource
[bookmark: _Hlk20398772]For each downlink PRS resource configured, the UE shall assume the sequence  is scaled with a factor  and mapped to resources elements  according to 

when the following conditions are fulfilled:
-	the resource element  is within the resource blocks occupied by the downlink PRS resource for which the UE is configured;


	Qulacomm
	OK

	Toyota ITC
	OK

	Futurewei
	OK

	Sharp
	OK

	CATT
	Support the TP, especially for the change of “common”.
For LGE’s comments, we think the descriptons cited by LGE is also needed to be updated and add the word of “common”.

	Apple
	OK

	NEC
	OK

	Nokia, NSB
	Fine with the changes for pool terminology. 
Regarding “common resource blocks”, in our understanding it would not make any difference here, so we don’t see the need for the change, but have no strong objection either.

	Moderator
	Agreement during Tuesday GTW:
Agreement
Endorse TP#2 in Section 6 of R1-2312295 for Section 8.4.1.6.3 of TS 38.211 to add “common” to description of resource blocks for mapping of SL PRS and to correct terminology for dedicated and shared SL PRS re-source pools


	
	



[High] FL1 Proposal 2.1-3
· Agree on TP#3 for Section 16.2.3A of TS 38.213 to align terminology for shared SL PRS resource pool.

	Reason for change
	Current description in Section of TS 38.213 does not use RAN1-agreed terminology for shared SL PRS resource pool.

	Summary of change
	Section 8.2.4 in TS 38.214: 
“the resource pool is common for PSSCH and SL PRS transmissions“ is changed to “the resource pool is a shared SL PRS resource pool”. 

	Consequences if not approved
	Misaligned terminology across RAN1 specifications and RAN1 agreements. 

	Text proposal
	------------------------------   TP#3: TS 38.213 -----------------------------------
[bookmark: _Toc146214469]16.2.3A	SL PRS
A UE determines a power  for a SL PRS transmission on a resource pool in SL PRS transmission occasion  on active SL BWP  of carrier  as:

where,
-	 is defined in [8-1, TS 38.101-1]
-	 is determined by a value of sl-MaxTxPower based on a priority level and a CBR range for a CBR measured in slot , where  is the congestion control processing time [6, TS 38.214] ]; if sl-MaxTxPower is not provided, then 
-	if the resource pool is a shared SL PRS resource poolcommon for PSSCH and SL PRS transmissions, the priority level is same for PSSCH and SL PRS 
-	if the resource pool is a dedicated SL PRS resource pool, the priority level is for SL PRS
-	if a value for  is provided
-	 [dBm]
-	else
-	 [dBm]
where
-	if the resource pool is a shared SL PRS resource poolcommon for PSSCH and SL PRS transmissions,  is a value of dl-P0-PSSCH-PSCCH or dl-P0-PSSCH-PSCCH-r17; else, if the resource pool is a dedicated SL PRS resource pool,  is a value of dl-P0-SLPRS
	if the resource pool is a shared SL PRS resource poolcommon for PSSCH and SL PRS transmissions,  is a value of dl-Alpha-PSSCH-PSCCH, if provided, and  if dl-Alpha-PSSCH-PSCCH is not provided; else, if the resource pool is a dedicated SL PRS resource pool,  is provided by dl-Alpha-SLPRS, if provided, and  if dl-Alpha-SLPRS is not provided
-	 when the active SL BWP is on a serving cell , as described in clause 7.1.1 except that
-	the RS resource  is the one the UE uses for determining a power of a PUSCH transmission scheduled by a DCI format 0_0 in serving cell  when the UE is configured to monitor PDCCH for detection of DCI format 0_0 in serving cell 
-	the RS resource  is the one corresponding to the SS/PBCH block the UE uses to obtain MIB when the UE is not configured to monitor PDCCH for detection of DCI format 0_0 in serving cell 
-	 is a number of resource blocks for the SL PRS transmission occasion  and  is a SCS configuration for the SL PRS transmission
-	if a value for  is provided
-	 [dBm]
-	else
-	 [dBm]
where
-	if the resource pool is a shared SL PRS resource poolcommon for PSSCH and SL PRS transmissions,  is a value of sl-P0-PSSCH-PSCCH or sl-P0-PSSCH-PSCCH-r17; else, if the resource pool is dedicated for SL PRS transmissions,  is a value of sl-P0-SLPRS
	if the resource pool is a shared SL PRS resource poolcommon for PSSCH and SL PRS transmissions,  is a value of sl-Alpha-PSSCH-PSCCH, if provided and  if sl-Alpha-PSSCH-PSCCH is not provided; else, if the resource pool is a dedicated SL PRS resource pool,  is provided by sl-Alpha-SLPRS
-	, where 
-	 is obtained
-	if the resource pool is a shared SL PRS resource poolcommon for PSSCH and SL PRS transmissions, from a PSSCH transmit power per RE summed over the antenna ports of the UE and higher layer filtered across PSSCH transmission occasions using a filter configuration provided by sl-FilterCoefficient, 
-	else, if the resource pool is a dedicated SL PRS resource pool, from a SL PRS transmit power per RE and higher layer filtered across SL PRS transmission occasions using a filter configuration provided by sl-FilterCoefficient
-	 is a RSRP, as defined in [7, TS 38.215], that is reported to the UE from a UE receiving the SL PRS transmission and is obtained 
-	if the resource pool is a shared SL PRS resource poolcommon for PSSCH and SL PRS transmissions, from a PSSCH DM-RS using a filter configuration provided by sl-FilterCoefficient
-	else, if the resource pool is a dedicated SL PRS resource pool, from a SL PRS using a filter configuration provided by sl-FilterCoefficient
-	 is a number of resource blocks for the SL PRS transmission occasion  and  is a SCS configuration for the SL PRS transmission
< Unchanged text omitted >






	Company
	Comments

	OPPO
	OK

	ZTE
	OK

	vivo
	OK

	Samsung
	OK

	Ruijie
	OK

	Xiaomi
	OK

	LGE
	Fine

	Qulacomm
	OK

	Toyota ITC
	OK

	Futurewei
	OK

	Sharp
	OK

	CATT
	OK

	Apple
	OK

	NEC
	OK

	Nokia, NSB
	OK

	Moderator
	Agreement during Tuesday GTW:
Agreement
Endorse TP#3 in Section 6 of R1-2312295 for Section 16.2.3A of TS 38.213 to align terminology for shared SL PRS resource pool.
· Note: clause and TS in summary of change should be fixed by the editor


	
	





2.2 Mapping SL PRS to physical resources
Background: Related decisions from SI phase [2]:
	Agreement
With regards to the frequency and time   a slot has the following characteristics:
· With regards to the value N (comb size) and the number M of SL-PRS symbols within a slot excluding the symbol(s) used for AGC training / RxTx Turnaround:
· At least the following values are considered as potential candidate values: N = {1,2,4,6,8,12}
· FFS: the values considered as potential candidate values for M
· FFS1: Whether to consider N>12 as a potential candidate value(s)
· The symbols of a SL-PRS resource within a slot are consecutive symbols
· FFS: consecutive and/or non-consecutive symbols for shared resource pool (if supported)
· FFS: RE-Offset sequence within a SL-PRS resource, including whether to have in the end of the SL-PRS pattern a symbol with the same RE-offset as the first symbol, for phase-tracking purpose




The following were agreed during RAN1 #112 meeting:
	Agreement 
For RE-offset sequence for SL PRS, the RE-offset sequences specified for DL PRS are considered as a starting point.
· FFS: Exact RE-offset sequences 

Agreement 
For SL PRS in shared or dedicated resource pools, 
· at least comb sizes (N) 2, 4 are supported.
· Comb size 6 is supported at least in dedicated resource pool
· FFS: comb size 6 in shared resource pool
· Comb size 1 is supported at least in shared resource pool
· FFS: comb size 1 in dedicated resource pool
· comb sizes (N) > 12 are not supported.
· FFS: support of comb sizes (N) of 8, 12.

Agreement 
For SL PRS in shared and dedicated resource pools, 
· SL PRS patterns with full staggering are supported.
· FFS: whether (M,N)=(6,6) is supported
· SL PRS patterns with partial staggering are supported at least for the following (M,N) pairs:
· (M, 2) with M = {1} 
· (M, 4) with M = {2} 
· FFS: constraints on maximum effective comb size
· FFS: support of partial staggering for other comb sizes
· FFS: Support of SL PRS patterns with M > N at least with full staggering.



The following were agreed during RAN1 #112bis-e meeting:
	Agreement
(M, N) patterns with M > N with full staggering are supported. 
· In the last (M-N) symbols, the SL PRS symbols are repeated with same order of comb offsets as in the first N symbols.

Agreement
At least for dedicated SL PRS resource pools, in addition to already-agreed (M, N) = (2, 2), (4, 4), fully staggered pattern with (M, N) = (6, 6) is supported. 
· FFS: Other values of (M, N).
· FFS: Applicability to shared resource pools.

Agreement
For shared resource pools, a UE does not map SL-PRS and PSSCH DMRS in the same OFDM symbol(s).

Conclusion
For a partially staggered SL PRS pattern (M, N), repetition of a partially staggered SL PRS pattern (M, N) in a slot is not supported.



The following were agreed during RAN1 #113 meeting:
	Agreement
For a dedicated resource pool, at least the case where SL PRS bandwidth is same as resource pool bandwidth is supported.

Agreement
For a shared resource pool, SL PRS bandwidth is same as the bandwidth indicated for PSSCH.

Agreement
For SL PRS in a shared resource pool, the symbols of a SL-PRS resource within a slot are consecutive symbols.

Agreement
In a dedicated resource pool, a SL PRS resource is immediately preceded by an AGC symbol unless RAN1 explicitly agrees that an AGC symbol is not included for specific cases (if any).

Agreement
· In a dedicated resource pool, a SL PRS resource is immediately followed by a gap symbol at least:
· if the gap symbol corresponds to the last SL symbol of a slot.
· Note: the gap can be used at least for Tx/Rx switching
· FFS: when TDM of multiple SL PRS resources within a slot is enabled in the dedicated resource pool
· FFS: Other cases.
· FFS: for SL PRS resource in a shared resource pool.



The following were agreed during RAN1 #114 meeting:
	Agreement
For SL PRS in a dedicated or shared resource pool, for a given valid comb size ‘N’, partially staggered SL PRS patterns (M, N) are supported for all integer values of ‘M’ such that (M, N) = (1, 2) or (2, 4).

Agreement
For SL PRS, the comb offsets are defined as function of symbol index within a SL PRS resource as below.
	Comb
	Symbol number within the SL PRS resource 

	
	0
	1
	2
	3
	4
	5
	6
	7
	8

	1
	0
	0
	0
	0
	0
	0
	0
	0
	0

	2
	0
	1
	0
	1
	0
	1
	0
	1
	0

	4
	0
	2
	1
	3
	0
	2
	1
	3
	0

	6
	0
	3
	1
	4
	2
	5
	0
	3
	1



Conclusion
For a dedicated resource pool, only the case where SL PRS bandwidth is the same as resource pool bandwidth is supported in Rel-18.

Agreement
For SL PRS in a dedicated resource pool, the following values of ‘M’ (number of SL PRS symbols) are supported: {1, 2, 3, …, 9}. 
· In a dedicated resource pool, ‘M’ from {3, …, 9} are supported for cases with M > N with full staggering.

Agreement
In a shared resource pool:
· Opt. B: SL PRS is mapped to contiguous symbols either before, between (as a working assumption), or after PSSCH DMRS symbols

Agreement
Update the following agreement as:
· In a shared resource pool:
· Opt. B: SL PRS is mapped to contiguous symbols either before, between (as a working assumption), or after PSSCH DMRS symbols
· SL PRS is not mapped before the first PSSCH DMRS symbol
Agreement
In a slot of shared resource pool, SL PRS is mapped after the last symbol with second stage SCI.

Agreement
When an AGC symbol is transmitted immediately preceding a SL PRS resource, for generation of the AGC symbol:
· The RE offset in the AGC symbol is the same as that in the last symbol of the SL-PRS resource. The RS sequence is generated based on the symbol index of the AGC symbol within the slot.

Conclusion
For a shared resource pool, no additional AGC or gap symbols are defined beyond those defined as part of Rel-16 SL communications, i.e., the only AGC symbol is the AGC symbol before the first symbol of the PSCCH and a gap symbol is present at the last SL symbol of the slot and/or a gap symbol is present in between PSSCH and PSFCH symbol when PSFCH is present in the slot. 

Agreement
For a dedicated resource pool, no gap symbol for Tx-Rx switching is inserted in between two TDM-ed SL PRS resources within a slot when TDM of multiple SL PRS resources within a slot is enabled for the resource pool.





The following were agreed during RAN1 #114bis meeting:
	Conclusion
For SL PRS in a shared resource pool, in addition to the already-agreed values of ‘M’ = {1, 2, 4}, no new values are supported, i.e., ‘M’ can be from {1, 2, 4}.

Agreement
Confirm the working assumption from RAN1 #114 that in a shared resource pool SL PRS can be mapped to contiguous symbols between PSSCH DMRS symbols.

Agreement
For a dedicated resource pool, where SL PRS bandwidth is same as resource pool bandwidth, the following interpretation applies: SL PRS bandwidth corresponds to all PRBs of the resource pool bandwidth.

Agreement
In a shared resource pool, a UE shall not transmit SL PRS and SL CSI-RS in the same symbol.
Note: the transmitting UE achieves this by either
· Not triggering SL CSI-RS
· If SL CSI-RS is triggered, then the symbols of SL CSI-RS cannot be used for SL PRS (per the earlier working assumption)

Agreement
In a shared resource pool, transmission of SL PT-RS is cancelled in OFDM symbols with SL PRS.

Agreement
Endorse the TP below for Section 8.2.1 of TS 38.211 to correct descriptions for the locations of guard symbols in shared and dedicated resource pools.

	Reason for change
	1. In a slot of a shared resource pool, guard symbol may follow the last symbol of PSSCH, PSFCH or SL PRS. However, this is not captured accurately in current version of the specification text.
2. In a slot of a dedicated resource pool, guard symbol is the last symbol configured for sidelink. This is not reflected in the current version of the specification text.

	Summary of change
	Section 8.2.1 in TS 38.211: 
1. Clarify that in a slot of a shared resource pool, guard symbol may follow the last symbol of PSSCH, PSFCH or SL PRS.
2. Clarify that in a dedicated SL PRS resource pool, the last symbol configured for sidelink serves as a guard symbol. 

	Consequences if not approved
	Incorrect description of location(s) of guard symbols in shared and dedicated SL PRS resource pools. 

	Text proposal
	------------------------------   TP#2: TS 38.211 -----------------------------------
8.2.1	General
In a shared resource pool, the OFDM symbol immediately preceding the symbols which are configured for use by PSFCH if PSFCH is configured in this slot, and the last symbol configured for sidelink in a slot, serve as guard symbol(s). In a dedicated SL PRS resource pool, the last symbol configured for sidelink in a slot serves as a guard symbol.
Otherwise, Tthe OFDM symbol immediately following the last symbol used for PSSCH, PSFCH, or S-SSB serves as a guard symbol. The last OFDM symbol in a slot following SL PRS in a dedicated resource pool serves as a guard symbol.
< Unchanged text omitted >








Issues for discussions during RAN1 #115 (based on inputs in tdocs) include:
· Frequency domain characteristics of SL PRS
· SL PRS bandwidth in dedicated resource pools – capturing the RAN1 agreement from RAN1 #114bis on SL PRS bandwidth being defined in number of RBs
· Time domain characteristics of SL PRS
· SL PRS mapping within a slot of a shared resource pool, including handling of symbols with other SL channels and signals:
· Relationship between SL PRS and PSSCH, including whether to update definition of parameter  used in describing PSSCH DM-RS time domain locations in TS 38.211.
· Optimizations for handling/avoiding overlap between SL PRS and SL PT-RS.
· Relationship between SL PRS and SL CSI-RS.
· AGC and gap symbols
· Presence of AGC symbols in a dedicated resource pool for some special cases, etc.


Inputs from submitted contributions to RAN1 #115. 
Note: Reference [23] was submitted to AI 8.3.1.3.

	Reference
	Views

	Nokia [4]
	Proposal 2: Agree the below text proposal on Clause 8.2.4.1.1 of TS 38.214 to remove the square brackets around the restrictions on SL PRS allocation in time domain.

	Huawei, HiSilicon [5]
	Proposal 1: The starting symbol of a M-symbol SL-PRS in the shared resource pool can be such that the SL-PRS resource is mapped to either the last consecutive ‘M’ SL symbols or the second last consecutive ‘M’ SL symbols in the slot that can be used for SL PRS.
· Introduce a bit in the SCI-2D to indicate the two starting positions.

Proposal 2: Endorse the following TPs for clause 8.2.4.1.1 of TS 38.214 and for clause 8.4.1.4 of TS 38.212.
· Reason of change: PT-RS could be inevitably punctured by SL PRS, and it degrades the communication performance in the shared SL PRS resource pool.
· Summary of changes: Introduce another indicator in the SCI, which indicates the SL PRS shift in time domain.
· Consequence if not approved: PT-RS is more likely to be dropped, and performance of PSSCH demodulation is degraded due to SL PRS transmission.
---------------------------- Start of Text Proposal for TS 38.214 ----------------------------
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.
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.
-	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 if SL PRS shift in SCI format 2-D is set to 0, and is mapped to the second last consecutive  SL symbols in the slot that meet all the other restrictions if SL PRS shift in SCI format 2-D is set to 1.
-	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
---------------------------- End of Text Proposal for TS 38.214 ----------------------------

---------------------------- Start of Text Proposal for TS 38.212 ----------------------------
8.4.1.4	SCI format 2-D
SCI format 2-D is used for the decoding of PSSCH and the scheduling of SL PRS for a shared SL PRS resource pool.
The following information is transmitted by means of the SCI format 2-D:
-	SL PRS resource ID –bits, where the value  is the total number of SL PRS resource IDs within a slot in a shared SL PRS resource pool for SL PRS transmission and provided by the higher layer parameter sl-PrsResources-Shared-SL-PRS-RPXYZ.
-	SL PRS request – 1 bit as defined in clause 8.4.4x.x of [6, TS 38.214] when the higher layer parameter sl-SCI-based-SL-PRS-Tx-Trigger-SCI2-DXYZ is provided; 0 bit otherwise.
-	SL PRS shift – 1 bit as defined in clause 8.2.4.1.1 of [6, TS 38.214].
-	Embedded SCI format – 2 bits. This field indicates the embedded SCI format as defined in Table 8.4.1.4-1.
-	Embedded SCI format payload – number of bits determined according to Table 8.4.1.4-1. This field is set to the associated payload of the embedded SCI format indicated by the ‘Embedded SCI format’ field as defined in Table 8.4.1.4-1.
Table 8.4.1.4-1: Embedded SCI format and payload
	Value of the Embedded SCI format field
	Embedded SCI format
	Embedded SCI format payload

	00
	SCI format 2-A
	Set to all fields included in SCI format 2-A. Padding bits, if necessary, are appended to the 'Embedded SCI format payload' field untill the bitwidth equals the larger payload size of SCI format 2-A and SCI format 2-B. 

	01
	SCI format 2-B
	Set to all fields included in SCI format 2-B. Padding bits, if necessary, are appended to the 'Embedded SCI format payload' field untill the bitwidth equals the larger payload size of SCI format 2-A and SCI format 2-B.

	10
	Reserved
	Reserved

	11
	Reserved
	Reserved


---------------------------- End of Text Proposal for TS 38.212 ----------------------------
Proposal 5: Adopt the following principle of capturing the relationship between PSSCH and SL-PRS for the shared RP.
· TS 38.214 only mentions a high-level mapping rule for SL PRS.
· TS 38.211 describes the PSSCH mapping by excluding the symbols used for SL PRS transmission.
Proposal 6: Endorse the following TP for clause 8.3.1.5 of TS 38.211 and for clause 8.2.4.1.1 of TS 38.214.
· Reason of change: Contradictory description of PSSCH and SL PRS mapping, where “the UE transmits the SL PRS in PSSCH symbols according to clause 8.1.2.1” and “The UE shall not transmit PSSCH and SL PRS in the same symbol” both exist in the spec
· Summary of changes: Remove the sentence “The UE shall not transmit PSSCH and SL PRS in the same symbol” from spec, and define the PSSCH RE mapping not on the SL PRS symbols in TS 38.211.
· Consequence if not approved: Ambiguity from the contradictory description remains in spec.
---------------------------- Start of Text Proposal for TS 38.211 ----------------------------
8.3.1.5	Mapping to virtual resource blocks
For each of the antenna ports used for transmission of the PSSCH, the block of complex-valued symbols  shall be multiplied with the amplitude scaling factor   in order to conform to the transmit power specified in [5, TS 38.213] and mapped to resource elements  in the virtual resource blocks assigned for transmission, where  is the first subcarrier in the lowest-numbered virtual resource block assigned for transmission.
The mapping operation shall be done in two steps:
-	first, the complex-valued symbols corresponding to the bit for the 2nd-stage SCI in increasing order of first the index  over the assigned virtual resource blocks and then the index , starting from the first PSSCH symbol carrying an associated DM-RS and meeting all of the following criteria:
-	the corresponding resource elements in the corresponding physical resource blocks are not used for transmission of the associated DM-RS, PT-RS, or PSCCH;
-	secondly, the complex-valued modulation symbols not corresponding to the 2nd -stage SCI shall be in increasing order of first the index  over the assigned virtual resource blocks, and then the index  with the starting position given by [6, TS 38.214] and meeting all of the following criteria:
-	the resource elements are not used for 2nd-stage SCI in the first step; 
-	the corresponding resource elements in the corresponding physical resource blocks are not used for transmission of the associated DM-RS, PT-RS, CSI-RS, or PSCCH;.
-	the corresponding resource elements on the OFDM symbols in the corresponding physical resources blocks are not used for transmission of the associated SL PRS.
The resource elements used for the PSSCH in the first OFDM symbol in the mapping operation above, including any DM-RS, PT-RS, or CSI-RS occurring in the first OFDM symbol, shall be duplicated in the OFDM symbol immediately preceding the first OFDM symbol in the mapping.
---------------------------- End of Text Proposal for TS 38.211 ----------------------------

---------------------------- Start of Text Proposal for TS 38.214 ----------------------------
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.
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.
-	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
---------------------------- End of Text Proposal for TS 38.214 ----------------------------


	vivo [6]
	Proposal 1: 
· In a shared resource pool, in order not to affect phase noise mitigating for 2nd SCI, SL PRS is mapped after the adjacent PTRS after 2nd SCI which is used for phase noise mitigating.
Proposal 2: 
· Adopted the following TP regarding the relationship between SL PRS and PSSCH into TS38.214.
	< Unchanged parts are omitted >
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, , shall correspond to one of the SL PRS resources in parameter.
-	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   , SL PRS resource is mapped to the last consecutive   SL symbols in the slot that meet all the other restrictions
-	The UE shall not transmit PSSCH and SL PRS in the same symbol.]
< Unchanged parts are omitted >


· Adopted the following TP regarding the relationship between SL PRS and PSSCH into TS38.211.
	< Unchanged parts are omitted >
The mapping operation shall be done in two steps:
-	first, the complex-valued symbols corresponding to the bit for the 2nd-stage SCI in increasing order of first the index  over the assigned virtual resource blocks and then the index , starting from the first PSSCH symbol carrying an associated DM-RS and meeting all of the following criteria:
-	the corresponding resource elements in the corresponding physical resource blocks are not used for transmission of the associated DM-RS, PT-RS, or PSCCH;
-	secondly, the complex-valued modulation symbols not corresponding to the 2nd -stage SCI shall be in increasing order of first the index  over the assigned virtual resource blocks, and then the index  with the starting position given by [6, TS 38.214] and meeting all of the following criteria:
-	the resource elements are not used for 2nd-stage SCI in the first step; 
-	the corresponding resource elements in the corresponding physical resource blocks are not used for transmission of the associated DM-RS, PT-RS, CSI-RS, or PSCCH.
-	the corresponding resource elements in the corresponding physical resource blocks don’t include resource elements on associated SL PRS symbol(s).
The resource elements used for the PSSCH in the first OFDM symbol in the mapping operation above, including any DM-RS, PT-RS, or CSI-RS occurring in the first OFDM symbol, shall be duplicated in the OFDM symbol immediately preceding the first OFDM symbol in the mapping.
< Unchanged parts are omitted >


Proposal 3: 
· Adopted the following TP regarding the relationship between SL PRS and PSFCH into TS38.214.
	< Unchanged parts are omitted >
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 [].
< Unchanged parts are omitted >




	OPPO [8]
	Proposal 1: For dedicated resource pool, the AGC symbol for a SL PRS resource is immediately preceded by the PSCCH symbol or another SL PRS resource. 

	CATT, CICTCI [9]
	Proposal 1: Regarding the SL PRS sequence that is mapped to the resource element , the resource element  should be within the common resource blocks occupied by the SL PRS resource, instead of within the resource blocks.
Proposal 5: Modify the description of current specification regarding the description of SL CSI-RS transmission procedure and adopt TP #3.
TP #3
	Reason for change:
	Corrections on description of SL CSI-RS transmission procedure

	
	

	Summary of change:
	In clause 8.2.1 of TS 38.214, capture the behavior of not triggering SL CSI-RS for transmitting SL PRS

	
	

	Consequences if not approved:
	The associated agreement for CSI-RS transmission will not be captured.



------------------------ Start of text proposal to TS 38.214 v18.0.0 with draft CR R1-2310764-------------------------
8.2.1	CSI-RS transmission procedure
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 is set to 1.
When a transmitting UE needs to transmit SL PRS and CSI-RS together in a slot, the UE can choose to transmit the SL PRS only by not triggering SL CSI-RS.
…
------------------------ End of text proposal to TS 38.214 v18.0.0 with draft CR R1-2310764-------------------------

Proposal 6: Modify the description of current specification regarding the description of SL PT-RS mapping procedure and adopt TP #4.
TP #4
	Reason for change:
	Corrections on description of SL PT-RS mapping procedure

	
	

	Summary of change:
	In clause 8.4.1.2.2 of TS 38.211, capture the behavior of transmitting PT-RS

	
	

	Consequences if not approved:
	The associated agreement for PT-RS transmission will not be captured.



------------------------ Start of text proposal to TS 38.211 v18.0.0 with draft CR R1-2310758-------------------------
8.4.1.2.2	Mapping to physical resources
<<< UNCHANGED PARTS OMITTED >>>
PSSCH PT-RS shall not be mapped to resource elements containing PSCCH or PSCCH DMRS by puncturing PSSCH PT-RS.
A UE is not expected to receive sidelink CSI-RS and PSSCH PT-RS on the same resource elements.
In a shared SL PRS resource pool, transmission of PSSCH PT-RS is cancelled in OFDM symbols with SL PRS.

<<< UNCHANGED PARTS OMITTED >>>
------------------------ End of text proposal to TS 38.211 v18.0.0 with draft CR R1-2310758-------------------------



	xiaomi [10]
	Proposal 1: Do not further discuss on whether the AGC symbol preceding the SL PRS can be omitted during Rel-18, i.e., there is always an AGC symbol preceding the SL PRS in a dedicated resource pool.

Proposal 4: The following TP of TS38.214 should be adopted to reflect the agreement in last meeting for the interpretation on “SL PRS bandwidth is same as resource pool bandwidth”.
	<Unchanged parts omitted>
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  the bandwidth of a SL PRS resource corresponds to all PRBs of the resource pool bandwidthis same as frequency resources of a resource pool.
<Unchanged parts omitted>


Proposal 5: The following TP of TS38.211 should be adopted to clarify that the symbols used for SL PRS transmission is not belong to “PSSCH symbols”.
	8.4.1.1.2	Mapping to physical resources
<Unchanged parts omitted>
The mapping operation shall be done in two steps:
-	first, the complex-valued symbols corresponding to the bit for the 2nd-stage SCI in increasing order of first the index  over the assigned virtual resource blocks and then the index , starting from the first PSSCH symbol carrying an associated DM-RS and meeting all of the following criteria:
-	the corresponding resource elements in the corresponding physical resource blocks are not used for transmission of the associated DM-RS, PT-RS, or PSCCH;
-	secondly, the complex-valued modulation symbols not corresponding to the 2nd -stage SCI shall be in increasing order of first the index  over the assigned virtual resource blocks, and then the index  with the starting position given by [6, TS 38.214] and meeting all of the following criteria:
-	the resource elements are not used for 2nd-stage SCI in the first step; 
-	the corresponding resource elements in the corresponding physical resource blocks are not used for transmission of the associated DM-RS, PT-RS, CSI-RS, or PSCCH.
-	The mapping shall not be operated on the symbols {} which are mapped to the last consecutive  symbols in the slot that can be used for SL PRS for shared resource pool in section 8.4.1.6.3.
<Unchanged parts omitted>





	ZTE [12]
	Proposal 1: Adopt TP#1 for TS 38.211.
	TP#1
<Unrelated part omitted>
The position(s) of the DM-RS symbols is given by  according to Table 8.4.1.1.2-1 where the number of PSSCH DM-RS is indicated in the SCI, and  is the duration of the scheduled resources for transmission of PSSCH and the associated PSCCH and for transmission of SL PRS for shared SL PRS resource pool, including the OFDM symbol duplicated as described in clauses 8.3.1.5 and 8.3.2.3.
Table 8.4.1.1.2-1: PSSCH DM-RS time-domain location.
	  in symbols
	DM-RS position 

	
	PSCCH duration 2 symbols
	PSCCH duration 3 symbols

	
	Number of PSSCH DM-RS
	Number of PSSCH DM-RS

	
	2
	3
	4
	2
	3
	4

	6
	1, 5
	
	
	1, 5
	
	

	7
	1, 5
	
	
	1, 5
	
	

	8
	1, 5
	
	
	1, 5
	
	

	9
	3, 8
	1, 4, 7
	
	4, 8
	1, 4, 7
	

	10
	3, 8
	1, 4, 7
	
	4, 8
	1, 4, 7
	

	11
	3, 10
	1, 5, 9
	1, 4, 7, 10
	4, 10
	1, 5, 9
	1, 4, 7, 10

	12
	3, 10
	1, 5, 9
	1, 4, 7, 10
	4, 10
	1, 5, 9
	1, 4, 7, 10

	13
	3, 10
	1, 6, 11
	1, 4, 7, 10
	4, 10
	1, 6, 11
	1, 4, 7, 10


<Unrelated part omitted>



Proposal 2: Adopt TP#2 for TS 38.214.
	TP#2
8.1.2.1	Resource allocation in time domain
The UE shall transmit the PSSCH in the same slot as the associated PSCCH.
The minimum resource allocation unit in the time domain is a slot.
The UE shall may transmit the PSSCH in consecutive symbols within the slot, subject to the following restrictions:
· The UE shall not transmit PSSCH in symbols which are not configured for sidelink. A symbol is configured for sidelink, according to higher layer parameters sl-StartSymbol and sl-LengthSymbols, where sl-StartSymbol is the symbol index of the first symbol of sl-LengthSymbols consecutive symbols configured for sidelink.
<Omitted>




	ASUSTeK [13]
	Proposal 1:  Adopt text proposal 1 in updating of TS 38.214.
		Reason for change:
	1. TS 38.213 section 16 defines subchannels in a resource pool, which can be used for PSCCH in dedicated SL PRS resource pool. 
Current TS 38.214 prohibits to use the last  PRBs in the resource pool, which seems contradict the agreement. 
Agreement (RAN1 #114bis)
For a dedicated resource pool, where SL PRS bandwidth is same as resource pool bandwidth, the following interpretation applies: SL PRS bandwidth corresponds to all PRBs of the resource pool bandwidth.
2. “The set of slots that may belong to a sidelink resource pool…” seems not proper under the condition “For operation with shared spectrum channel access for frequency range 1” in the beginning of a paragraph.

	
	

	Summary of change:
	1. Restriction on the last  PRBs utilization is not applied on dedicated SL PRS resource pool.
2. “The set of slots that may belong to a sidelink resource pool…” is moved to separate paragraph.

	
	

	Consequences if not approved:
	1. Contradiction on the last  PRBs utilization.
2. Definition of the set of slots belong to a sidelink resource pool may be applied only for opeation with shared spectrum channel access for frequency range 1.

	
	

	Clauses affected:
	8 in TS 38.214.

	
	


---------------------------------------< Text Proposal 1 for 38.214> --------------------------------------
[bookmark: _Toc36645597][bookmark: _Toc29674367][bookmark: _Toc29673233][bookmark: _Toc29673374][bookmark: _Toc45810646][bookmark: _Toc130409853]8	Physical sidelink shared channel related procedures
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.
<omitted text>
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,
<omitted text>
A UE is not expected to use the last  PRBs in the resource pool except the dedicated SL PRS resource pool.
-------------------------------------------<   End of Text Proposal 1> ---------------------------------------





	InterDigital [14]
	Proposal 1: Make the following changes in TS 38.214 to describe SL-PRS bandwidth spanning all the PRBs in a SL PRS dedicated resource pool. 
	Reason for change:
	SL-PRS bandwidth equal to the resource pool BW in PRBs

	
	

	Summary of change:
	In clause 8 and 8.2.4.2, add modification on the usable bandwidth for SL PRS dedicated resource pools.

	
	

	Consequences if not approved:
	The determination of resource used for SL-PRS transmission/reception does not conform to the agreements.



	[bookmark: _Hlk149575828]*** Unchanged parts are omitted ***
[bookmark: _Toc146791885]8	Physical sidelink shared channel related procedures

The UE determines the set of resource blocks assigned to a sidelink resource pool as follows:
-	The resource block pool consists of  PRBs. 
-	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
A UE is not expected to use the last  PRBs in the resource pool except for the case of SL-PRS dedicated resource pools.
*** Unchanged parts are omitted ***




	*** Unchanged parts are omitted ***
[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, i.e.,  PRBs of the resource pool.
*** Unchanged parts are omitted ***





	Sharp [16]
	Proposal 1: Adopt TP#1 in section 5.1 and TP#2 in section 5.2 of this document.

	-------------------------------------------- Start of TP#1 -------------------------------------------
< Unchanged parts are omitted >
[bookmark: _Toc146791864][bookmark: _Toc29673237][bookmark: _Toc36645601][bookmark: _Toc137117193][bookmark: _Toc29673378][bookmark: _Toc29674371][bookmark: _Toc45810650]8.1.2.1	Resource allocation in time domain
The UE shall transmit the PSSCH in the same slot as the associated PSCCH.
The minimum resource allocation unit in the time domain is a slot.
The UE shall transmit the PSSCH in consecutive PSSCH symbols within the slot, subject to the following restrictions:
-	The UE shall not transmit PSSCH in symbols which are not configured for sidelink. A symbol is configured for sidelink, according to higher layer parameters sl-StartSymbol and sl-LengthSymbols, where sl-StartSymbol is the symbol index of the first symbol of sl-LengthSymbols consecutive symbols configured for sidelink.
< Unchanged parts are omitted >
[bookmark: _Toc146791883]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.
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, , shall correspond to one of the SL PRS resources in parameter.
-	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   , SL PRS resource is mapped to the last consecutive   SL symbols in the slot that meet all the other restrictions
-	The UE shall not transmit PSSCH and SL PRS in the same symbol.]
< Unchanged parts are omitted >
-------------------------------------------- End of TP#1 --------------------------------------------
1.1. [bookmark: _Ref1482]TP#2 for TS 38.211
-------------------------------------------- Start of TP#2 -------------------------------------------
< Unchanged parts are omitted >
< Unchanged parts are omitted >
[bookmark: _Toc45107541][bookmark: _Toc51774210][bookmark: _Toc29230443][bookmark: _Toc11324544][bookmark: _Toc146730212][bookmark: _Toc36026702]8.3.1.5	Mapping to virtual resource blocks
For each of the antenna ports used for transmission of the PSSCH, the block of complex-valued symbols  shall be multiplied with the amplitude scaling factor   in order to conform to the transmit power specified in [5, TS 38.213] and mapped to resource elements  in the virtual resource blocks assigned for transmission, where  is the first subcarrier in the lowest-numbered virtual resource block assigned for transmission.
The mapping operation shall be done in two steps:
-	first, the complex-valued symbols corresponding to the bit for the 2nd-stage SCI in increasing order of first the index  over the assigned virtual resource blocks and then the index , starting from the first PSSCH symbol carrying an associated DM-RS and meeting all of the following criteria:
-	the corresponding resource elements in the corresponding physical resource blocks are not used for transmission of the associated DM-RS, PT-RS, or PSCCH;
-	secondly, the complex-valued modulation symbols not corresponding to the 2nd -stage SCI shall be in increasing order of first the index  over the assigned virtual resource blocks, and then the index  with the starting position given by [6, TS 38.214] and meeting all of the following criteria:
-	the resource elements are not used for 2nd-stage SCI in the first step; 
-	the resource elements are not in the  symbols used for transmission of the associated SL PRS according to clause 8.2.4.1.1 of [6, TS 38.214].
-	the corresponding resource elements in the corresponding physical resource blocks are not used for transmission of the associated DM-RS, PT-RS, CSI-RS, or PSCCH.
-------------------------------------------- End of TP#2 --------------------------------------------





	Qualcomm [19]
	Proposal 1: Capture the following TP in TS 38.214
----------------------------------------------------Begin text proposal for TS 38.214----------------------------------------------------
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.
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 configured for PSSCH in a slot according to clause 8.1.2.1, [with the following restrictions:
-	the number of contiguous symbols for SL PRS transmission, , shall correspond to one of the SL PRS resources in parameter.
-	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   , SL PRS resource is mapped to the last consecutive   SL symbols in the slot that meet all the other restrictions
-	The UE shall not transmit PSSCH and SL PRS in the same symbol.]
-----------------------------------------------------End text proposal for TS 38.214-----------------------------------------------------


	MediaTek [20]
	Proposal 2-1: 


	Reason for change
	1. In a shared resource pool, SL-PRS is transmitted with PSSCH. Then the parameter ld may need to take into account when SL-PRS is transmitted. This doesn’t mean the value of ld is changed when SL-PRS is transmitted with PSSCH.


	Summary of change
	Section 8.4.1.1.2 in TS 38.211: 
1. The parameter ld may cover two cases: the duration of PSCCH and PSSCH, and the duration of PSCCH, PSSCH and SL PRS.  

	Consequences if not approved
	Incorrect description of the parameter ld 

	Text proposal
	
------------------------- For TS 38.211 ---------------------------



===================== Unchanged parts omitted ======================

The position(s) of the DM-RS symbols is given by  according to Table 8.4.1.1.2-1 where the number of PSSCH DM-RS is indicated in the SCI, and  is the duration of the scheduled resources for transmission of PSSCH or for transmission of PSSCH and SL-PRS, and the associated PSCCH, including the OFDM symbol duplicated as described in clauses 8.3.1.5 and 8.3.2.3.
===================== Unchanged parts omitted ======================







	LGE [21]
	Proposal 2: For a dedicated resource pool, if only comb-based multiplexing of SL PRS resources within a slot is enabled, SL PRS resource is NOT immediately preceded by an AGC symbol.
Proposal 3: For a dedicated resource pool, if both TDM-based and comb-based multiplexing of SL PRS resources within a slot is disabled, SL PRS resource is NOT immediately preceded by an AGC symbol.

	Ericsson [22]
		TP #1

	reason for change: 
	 The legacy text for 38.214 states that the available bandwidth is limited to the PRBs occupied by the subchannels for all resource pools. This is not true for SL PRS resource pools. 


	summary of change: 
	Add an exception for SL PRS resource pools regarding the available PRBs to the UE    

	Consequences if not approved: 
	   SL resource pools  PRBs available to the UE in the specification is not according to the agreements for SL Positioning. 

	---------------------------- Start of Text Proposal for TS 38.214 -----------------------------
<omitted text>
[bookmark: _Toc146791860]8	Physical sidelink shared channel related procedures
< Unchanged parts are omitted >
For resource pools not configured by SL-PRS-ResourcePool, aA UE is not expected to use the last  mod  PRBs in the resource pool.
< Unchanged parts are omitted >

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 provided by the parameter sl-RB-Number in the resource pool configuration. same as frequency resources of a resource pool.
< Unchanged parts are omitted >

--------------------------------------- End of Text Proposal ----------------------------------




	Intel [23]
	Proposal 1: 
· Agree on TP#1 for the restrictions on SL PRS transmission in a dedicated resource pool.

	------------------------------   TP#1: TS 38.214 -----------------------------------
8.2.4.1.1	 Resource allocation in time domain
< Unchanged text omitted >
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 sl-PrsResources-Dedicated-SL-PRS-RP[];
-	a SL-PRS resource and PSFCH (including the preceding gap symbol) are not mapped on the same symbols.
< Unchanged text omitted >



Proposal 2: 
· Agree on TP#2 for the restrictions on SL PRS transmission in a shared resource pool. 

	------------------------------   TP#2: TS 38.214 -----------------------------------
8.2.4.1.1	 Resource allocation in time domain
< Unchanged text omitted >
For a shared SL PRS resource pool, the UE transmits the SL PRS in the symbols determined for PSSCH transmissionPSSCH symbols according to clause 8.1.2.1, [with the following restrictions:
-	the number of contiguous symbols for SL PRS transmission, , 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. 
-	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 given value of   , SL PRS resource is mapped to the last consecutive   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
< Unchanged text omitted >




	
	



Summary of observations based on submitted contributions are categorized into the following sub-sections.
2.2.1  Frequency domain characteristics of SL PRS
Summary of observations based on submitted contributions:
·  SL PRS bandwidth in dedicated resource pools – capturing the RAN1 agreement from RAN1 #114bis on SL PRS bandwidth being defined in number of RBs
· During RAN1 #114bis meeting the following was agreed:
	Agreement
For a dedicated resource pool, where SL PRS bandwidth is same as resource pool bandwidth, the following interpretation applies: SL PRS bandwidth corresponds to all PRBs of the resource pool bandwidth.



· Four companies (xiaomi, ASUSTeK, InterDigital, Ericsson) propose to correct RAN1 specs in TS 38.214 to reflect the above decision.
· FL recommendation: A TP to reflect the above decision is proposed as FL1 Proposal 2.2.1-1

[bookmark: _Hlk128172394][High] FL1 Proposal 2.2.1-1
· Agree on TP#4 for Clause 8 and Subclause 8.2.4.1.2 of TS 38.214 to reflect that the bandwidth of SL PRS in a dedicated SL PRS resource pool is same as the resource pool bandwidth in number of RBs.

	Reason for change
	Correct the descriptions for relationship between bandwidth of SL PRS in a dedicated SL PRS resource pool and the bandwidth of the resource pool.

	Summary of change
	Clause 8 and Subclause 8.2.4.1.2 of TS 38.214: 
In clause 8 of TS 38.214, correct the description that a UE is not expected to use the  PRBs in the resource pool, except for when the resource pool is a dedicated SL PRS resource pool.

Clause Subclause 8.2.4.1.2 of TS 38.214: 
In Subclause 8.2.4.1.2 of TS 38.214, 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.

	Consequences if not approved
	Incorrect description for the bandwidth of SL PRS in a dedicated SL PRS resource pool.

	Text proposal
	------------------------------   TP#4: TS 38.214 -----------------------------------
Physical sidelink shared channel related procedures
< Unchanged text omitted >
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.
< Unchanged text omitted >
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 that is provided by the higher layer parameter sl-RB-Number.
< Unchanged text omitted >



	Company
	Comments

	OPPO
	OK

	ZTE
	Support

	Vivo
	We are okay for the first modification before section 8.2.4.1.2. but we don’t think the last modification is essential.

	Samsung
	OK

	Ruijie
	OK.

	xiaomi
	OK

	LGE
	We support in general, but wonder if SL PRS transmission procedure in a dedicated resource pool belongs to the section on PSSCH related procedure.

	Qualcomm
	Same view as vivo

	Toyota ITC
	OK

	Futurewei
	OK

	Sharp
	Same view as vivo.

	CATT
	OK

	Apple
	OK

	IDCC
	We support the FL proposal.

	NEC
	OK

	Nokia, NSB
	OK

	Moderator
	Agreement during Tuesday GTW:
Agreement
Endorse TP#4 in Section 6 of R1-2312295 for Clause 8 and Subclause 8.2.4.1.2 of TS 38.214 to reflect that the bandwidth of SL PRS in a dedicated SL PRS resource pool is same as the resource pool bandwidth in number of RBs.


	
	


	


2.2.2 [bookmark: _Ref143257153] Time domain characteristics of SL PRS

Summary of observations based on submitted contributions:
·  SL PRS mapping within a slot of a shared resource pool, including handling of symbols with other SL channels and signals:
· Relationship between SL PRS and PSSCH, including whether to update definition of parameter  used in describing PSSCH DM-RS time domain locations in TS 38.211.
· Multiple companies propose various TPs for TS 38.211 and TS 38.214 to address the relationship between PSSCH and SL PRS in a slot of a shared SL PRS resource pool. 
· One of the aims of the proposed TPs is to resolve the apparent contradiction between the main sentence (“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: …”) and one of the restrictions in the sub-bullets (“-	the UE shall not transmit PSSCH and SL PRS in the same symbol.”) in the current description in TS 38.214 for the time domain resource allocation for SL PRS in a shared SL PRS resource pool.
· Towards this, four companies (vivo, Huawei, xiaomi, Sharp) propose to consider some restrictions for PSSCH RE mapping as described in TS 38.211, with some also suggesting removal of the restriction in TS 38.214 (current text).
· Two companies (Qualcomm, Intel) propose to qualify the main sentence “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: …” in TS 38.214 to replace the highlighted phrase “PSSCH symbols”.
· Another issue is that of the apparent contradiction with the statement: “The UE shall transmit the PSSCH in consecutive symbols within the slot, subject to the following restrictions” in the subclause 8.1.2.1 of TS 38.214, but the contradiction can be resolved if the statement is considered subject to the mapping rules in TS 38.211.
· One company (Intel) proposes to move the bullets on PSSCH multiplexing and PSFCH multiplexing ahead of the bullet “For a given value of   , SL PRS resource is mapped to the last consecutive   SL symbols in the slot that meet all the other restrictions”. 
· Another company (vivo) argues to remove the bullet on PSFCH altogether since limiting the description to PSSCH symbols implies that SL PRS may not be mapped to symbols with and that preceding PSFCH.
· Definition of l_d: Two companies (ZTE, MediaTek) propose to update the definition of l_d in Section 8.4.1.1.2 of TS 38.211. 
· FL comments: 
· On capturing restriction for PSSCH RE mapping in TS 38.211 (subclause 8.3.1.5), the version from Sharp seems to provide a simple yet clear of the intended mapping rules and UE behavior. 
· Consequently, the existing text capturing the restriction for time domain RA for SL PRS in TS 38.214 should be removed.
· No update seems necessary for ““The UE shall transmit the PSSCH in consecutive symbols within the slot, subject to the following restrictions” in clause 8.1.2.1 of TS 38.214 when this is considered as subject to the mapping rules in TS 38.211. 
· On relationship between PSFCH and SL PRS, vivo’s proposal does seem considerable.  
· Instead of the update to definition of l_d it could be simpler (and sufficient) to provide a reference in TS 38.211 to subclause 8.1.2.1 of TS 38.214 such as: “ … and  is the duration of the scheduled resources for transmission of PSSCH according to clause 8.1.2.1 of [6, TS 38.214],”
· Considering the above comments, a combination of TPs for TS 38.211 and TS 38.214 is proposed as FL1 Proposal 2.2.2-1. 
· Optimizations for handling/avoiding overlap between SL PRS and SL PT-RS.
· Two companies (Huawei, vivo) provide additional considerations and potential enhancements to improve the flexibility in multiplexing SL PRS in a slot with SL PT-RS.
· FL comment: As discussed during RAN1 #114bis, given that SL PT-RS is limited to FR2 and SL positioning support in FR2 is not expected as part of Rel-18, it is not essential to optimize for this case during maintenance phase of the WI.
· Avoiding overlaps between SL PRS and SL CSI-RS.
· One company (CATT) proposes that the first sub-bullet in the following agreement from RAN1 #114bis should be captured in RAN1 specifications:
	Agreement
In a shared resource pool, a UE shall not transmit SL PRS and SL CSI-RS in the same symbol.
Note: the transmitting UE achieves this by either
· Not triggering SL CSI-RS
· If SL CSI-RS is triggered, then the symbols of SL CSI-RS cannot be used for SL PRS (per the earlier working assumption)



· FL comment: The highlighted sub-bullet from the above agreement is captured as a Note and is not intended to have spec impact since this option of not triggering SL CSI-RS and thereby avoiding a situation of transmission of SL PRS and SL CSI-RS in the same symbol can be realized via UE implementation. Thus the proposed TP does not appear to be an essential correction. 
· Avoiding collisions between SL PRS and SL PT-RS
· One company (CATT) proposes to capture the RAN1 #114bis agreement that SL PT-RS is cancelled in symbols with SL PRS in TS 38.211. 
· FL comment: The cancellation behavior is already accurately captured in TS 38.214 as quoted below:
	[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.






[High] FL1 Proposal 2.2.2-1
· Agree on TP #5 and TP #6 to correctly reflect the resource mapping and UE behavior for multiplexing between SL PRS and each of PSSCH and PSFCH in a slot of a shared SL PRS resource pool:
· TP#5 for subclauses 8.3.1.5 and 8.4.1.1.2 of TS 38.211
· TP#6 for subclause 8.2.4.1.1 of TS 38.214

	Reason for change
	Correct the descriptions for relationship between SL PRS and PSSCH in a slot of a shared SL PRS resource pool.

	Summary of change
	Subclause 8.3.1.5 of TS 38.211: 
For mapping of PSSCH to resource blocks, capture that the REs in symbols used for SL PRS are not considered.

Subclause 8.4.1.1.2 of TS 38.211: 
Add a reference to description of “symbols for transmission of PSSCH” from TS 38.214, that is, l_d includes symbols for PSSCH according to 8.1.2.1 of TS 38.214.

	Consequences if not approved
	TDM-based multiplexing between SL PRS and PSSCH in a slot of a shared SL PRS resource pool not captured. 
Potential misunderstanding regarding the interpretation of l_d for PSSCH DM-RS pattern determination in TS 38.211.

	Text proposal
	------------------------------   TP#5: TS 38.211 -----------------------------------
8.3.1.5	Mapping to virtual resource blocks
For each of the antenna ports used for transmission of the PSSCH, the block of complex-valued symbols  shall be multiplied with the amplitude scaling factor   in order to conform to the transmit power specified in [5, TS 38.213] and mapped to resource elements  in the virtual resource blocks assigned for transmission, where  is the first subcarrier in the lowest-numbered virtual resource block assigned for transmission.
The mapping operation shall be done in two steps:
-	first, the complex-valued symbols corresponding to the bit for the 2nd-stage SCI in increasing order of first the index  over the assigned virtual resource blocks and then the index , starting from the first PSSCH symbol carrying an associated DM-RS and meeting all of the following criteria:
-	the corresponding resource elements in the corresponding physical resource blocks are not used for transmission of the associated DM-RS, PT-RS, or PSCCH;
-	secondly, the complex-valued modulation symbols not corresponding to the 2nd -stage SCI shall be in increasing order of first the index  over the assigned virtual resource blocks, and then the index  with the starting position given by [6, TS 38.214] and meeting all of the following criteria:
-	the resource elements are not used for 2nd-stage SCI in the first step; 
-	the resource elements are not in the  symbols used for transmission of the associated SL PRS according to clause 8.2.4.1.1 of [6, TS 38.214].
-	the corresponding resource elements in the corresponding physical resource blocks are not used for transmission of the associated DM-RS, PT-RS, CSI-RS, or PSCCH.
< Unchanged text omitted >
[bookmark: _Toc106014920][bookmark: _Toc36026721][bookmark: _Toc29230462][bookmark: _Toc11324560][bookmark: _Toc45107560][bookmark: _Toc51774229]8.4.1.1.2	Mapping to physical resources
The sequence  shall be mapped to the intermediate quantity  according to clause 6.4.1.1.3 using configuration type 1 without transform precoding, and where , , and  are given by Table 8.4.1.1.2-2, and  is specified in clause 8.4.1.1.1.

< Unchanged text omitted >
The position(s) of the DM-RS symbols is given by  according to Table 8.4.1.1.2-1 where the number of PSSCH DM-RS is indicated in the SCI, and  is the duration of the scheduled resources for transmission of PSSCH according to clause 8.1.2.1 of [6, TS 38.214] and the associated PSCCH, including the OFDM symbol duplicated as described in clauses 8.3.1.5 and 8.3.2.3.

< Unchanged text omitted >



	Reason for change
	Correct the descriptions for relationship between SL PRS and each of PSSCH and PSFCH in a slot of a shared SL PRS resource pool.

	Summary of change
	Subclause 8.2.4.1.1 of TS 38.214: 
1. Remove the sentence on restriction between symbols available for SL PRS and PSSCH. 
2. Remove the sentence on restriction between symbols available for SL PRS and PSFCH. 
3. Remove brackets.

	Consequences if not approved
	Incorrect description for the bandwidth of SL PRS in a dedicated SL PRS resource pool.

	Text proposal
	------------------------------   TP#6: TS 38.214 -----------------------------------
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.
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.
-	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.
< Unchanged text omitted >




	Company
	Comments

	OPPO
	OK

	ZTE
	Generally OK with small modification for TP #5
1. Regarding “The UE shall transmit the PSSCH in consecutive symbols within the slot, subject to the following restrictions”, we still prefer to change “shall transmit” to “may transmit” to align with the mapping defined in 38.211. The truth is due to the transmission of SL PRS in a shared SL PRS resource pool, UE may transmit PSSCH in non-consecutive symbols.
2.
-	the resource elements are not in the  symbols used for transmission of the associated SL PRS in a shared SL PRS resource pool according to clause 8.2.4.1.1 of [6, TS 38.214].

	vivo
	OK

	Samsung
	OK

	Ruijie
	OK.

	LGE
	The proposal overlaps with Feature Lead Proposal 1.1-v0 in SL PRS resource allocation feature. It would be better to discuss in a single discussion.

	Qualcomm
	OK

	Futurewei
	OK

	Sharp
	OK.
On “consecutive symbols” as highlighted by ZTE. we share FL’s view that it is not a problem subject to the mapping restrictions in 211.
On the second comment from ZTE, since the whole sub-clause is for resource mapping for PSSCH, which is irrelevant for dedicated SL PRS resource pools, we think the added “in a shared SL PRS resource pool” is not necessary.

	CATT
	OK

	Apple
	For clarification the sentence below seems incomplete. What parameter ?:

the number of contiguous symbols for SL PRS transmission, ‘M’, shall correspond to one of the SL PRS resources in parameter

	IDCC
	Support.

	Huawei, HiSilicon
	We are fine with the TP, but would suggest the following editorial change.
-	the resource elements are not in the  symbols used for transmission of the associated SL PRS according to clause 8.2.4.1.1 of [6, TS 38.214];


	NEC
	OK

	Nokia, NSB
	OK

	Moderator
	Suggestions from Apple to add reference to higher layer parameter added and the suggested punctuation change from Huawei is also implemented. 

	Moderator
	Agreement during Tuesday GTW:
Agreement
Endorse TP#5 and TP#6 in Section 6 of R1-2312295 to correctly reflect the resource mapping and UE behavior for multiplexing between SL PRS and each of PSSCH and PSFCH in a slot of a shared SL PRS resource pool:
· TP#5 for subclauses 8.3.1.5 and 8.4.1.1.2 of TS 38.211
· TP#6 for subclause 8.2.4.1.1 of TS 38.214


	
	





2.2.3  AGC symbols
Summary of observations based on submitted contributions:
·  AGC symbols
· One company (OPPO) proposes to clarify that in a dedicated SL PRS resource pool, the symbol preceding the AGC symbol prior to a SL PRS is either a symbol with PSCCH or a symbol with another SL PRS. 
· FL comment: The case raised by OPPO is a misconfiguration that can be addressed by proper implementation. It is not clear if this issue needs to be addressed by specifications.
· One company (LGE) proposes that for dedicated SL PRS resource pool, 
· if only comb-based multiplexing of SL PRS resources within a slot is enabled, SL PRS resource is NOT immediately preceded by an AGC symbol
· if both TDM-based and comb-based multiplexing of SL PRS resources within a slot is disabled, SL PRS resource is NOT immediately preceded by an AGC symbol.
· FL comment: As has been discussed in prior RAN1 meetings, for the general case, when the bandwidth of a SL PRS and that of associated PSCCH may be different, a receiving UE would need a separate AGC symbol for proper reception of SL PRS even if the symbol-level transmit powers for the PSCCH and SL PRS in a slot may be the same. Note that this is regardless of the decision on explicit enabling/disabling of comb-based and/or TDM-based multiplexing of SL PRS resources within a slot of a dedicated SL PRS resource pool that is discussed in FL1 Proposal 2.4-1.
· One company (xiaomi) proposes not to discuss further on whether the AGC symbol preceding the SL PRS can be omitted during Rel-18.



[Medium] FL1 Question 2.2.3-1
· Please indicate below with reasoning if you do not agree with the FL comments above in response to the proposals from OPPO and LGE on AGC symbols and believe that one or both of the proposals should be considered further. 

	Company
	Comments

	OPPO
	Regarding FL comment to the proposal from us, the case is not a misconfiguration because it is not prevented by the spec. If PSCCH or a SL PRS ends at symbol #n, the spec does not mandate that symbol #n+1 is an AGC symbol for the next SL PRS resource (if any). 

	LGE
	If the bandwidth of PSCCH and SL PRS are different, each symbol power in time domain is same but PSD in frequency domain is different. In this case, not AGC symbol but a ‘transient period’ may be necessary. It’s totally up to RAN4 whether the ‘transient period’ is necessary or not in this case. It’s not relevant to AGC symbol.

	Moderator
	New proposal added in response to OPPO’s comments as FL2 Proposal 2.2.3-1A.

	
	




[Medium] FL2 Proposal 2.2.3-1A
· In a dedicated SL PRS resource pool, the symbol preceding the AGC symbol prior to a SL PRS is either a symbol with PSCCH or a symbol with another SL PRS. 

	Company
	Comments

	Nokia, NSB
	Why is this needed? If the "operator" wants to configure gaps (e.g. symbols which are not used for SL Positioning at all), why should that be precluded? OPPO’s tdoc says “necessary to avoid potential ambiguity”, but it is not clear to us what that ambiguity is – since the (pre-)configuration explicitly indicates the starting symbol for the SL PRS resource and 38.211 is clear that the AGC symbol is the “OFDM symbol immediately preceding the SL PRS resource” the UE will know exactly where the AGC symbol is, regardless of any “gap symbols” before the AGC symbol.

	
	

	
	

	
	




2.3 [bookmark: _Ref143256724]Multiplexing of different SL PRS resources
Background: 
The following was agreed during RAN1 #112 meeting.
	Agreement 
· Comb-based multiplexing of SL PRS from different UEs in a slot is supported at least for dedicated resource pools.
· FFS: Comb-based multiplexing of SL PRS from different UEs in a slot for shared resource pools.
· For comb-based multiplexing of SL PRS from different UEs, support at least the case wherein a single (M,N) value is possible . 
· [bookmark: _Hlk132505290]FFS: Whether to support comb-based multiplexing of SL PRS from different UEs in a slot using multiple (M,N) values.
· FFS: additional restrictions (if any) due to e.g. the impact of synchronization and IBE interference between UEs

Agreement 
TDM-based multiplexing of SL PRS from different UEs in a slot is supported at least for dedicated resource pools.
· FFS: TDM-based multiplexing of SL PRS from different UEs in a slot for shared resource pools.
· FFS: Details, including resource granularity and relationship to SCI/PSCCH associated with the SL PRS resources, additional AGC symbols.
· FFS: restrictions for the configuration of TDM-based multiplexing of SL PRS from different UEs in a slot, if any
· FFS: which resource allocation schemes are applicable
· FFS: whether or not this is a separate UE capability




The following was agreed during RAN1 #112bis-e meeting.
	Agreement
TDM-based multiplexing in a slot of SL PRS from different UEs is NOT supported for a shared resource pool.



The following agreements were made during RAN1 #113 meeting.
	Agreement
Comb-based multiplexing of SL PRS resources from different UEs in a slot is NOT supported for shared resource pools.

Conclusion
TDM-ed SL PRS resources within a slot from a single UE in a dedicated/shared resource pool is not supported in Rel-18.

Agreement
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).



The following agreement was made during RAN1 #114 meeting.
	Agreement
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



The following agreement was made during RAN1 #114bis meeting.
	Agreement
The TP below for Section 8.2.4 of TS 38.214 is endorsed.


	Reason for change
	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


	Summary of change
	Section 8.2.4 in TS 38.214: 
Capture the (pre-)configuration of SL PRS resources in a dedicated resource pool for the case of TDM-based multiplexing as per the RAN1 agreements. 

	Consequences if not approved
	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.

	Text proposal
	------------------------------   TP#3: TS 38.214 -----------------------------------
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 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.
-	 [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.
-	 [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 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 the already transmitted SL PRS resources with UE Tx ARP ID.
< Unchanged text omitted >







Issues for RAN1 #115 meeting:
· Essential corrections


Inputs from submitted contributions to RAN1 #115. 
	Reference
	Views

	NEC [11]
	Proposal 1: For FDM-ed SL PRS resources within a slot in shared SL PRS resource pool, the maximum number of SL PRSs is 2 when SL PRSs are multiplexed with PSSCH in the same slot.
Proposal 2: For comb-based multiplexing of SL PRS resources within a slot in shared SL PRS resource pool, the same parameters of comb size and duration apply to all SL PRS resources in the slot.

	LGE [21]
	Proposal 1. In a dedicated resource pool, the following configurations are supported.
Enable/disable of TDM-based of SL PRS multiplexing
Enable/disable of comb-based SL PRS multiplexing



Summary of observations based on submitted contributions:
Constraints on FDM- and comb-based multiplexing of SL PRS within a slot of a shared SL PRS resource pool
· One company (NEC) proposes that the maximum number of SL PRS resources in a slot of a shared resource pool is limited to two when considering FDM-based multiplexing of SL PRS resources (@ subchannel levels)
· FL comment: Within a subchannel for PSSCH, only a single SL PRS may be transmitted. Multiple SL PRS may be transmitted via FDM if multiple PSSCHs are also scheduled per legacy behavior. It is not clear whether there is a benefit in introducing additional constraints to the number of FDM-multiplexed resources. 
· One company (NEC) proposes that a single value of comb size and duration of SL PRS may be configured for a shared SL PRS resource pool.
· FL comment: Since only a single SL PRS may be transmitted within a number of subchannels associated with PSSCH transmission, in practice a single comb size and SL PRS duration would apply. However, it is not clear whether it is necessary to restrict the configuration of SL PRS resources itself. For instance, different durations of SL PRS may be used by two different UEs transmitting on FDM-ed subchannels for PSSCH (and SL PRS). 

Constraints on FDM- and comb-based multiplexing of SL PRS within a slot of a shared SL PRS resource pool
· One company (LGE) proposes to support higher layer signalling for (pre-)configuration to explicitly enable/disable TDM-based and comb-based multiplexing respectively in a dedicated SL PRS resource pool.
· FL comment: The proposal allows for an additional degree of control on multiplexing between SL PRS beyond the indicated set of SL PRS resources as part of the dedicated SL PRS resource pool configuration. This is tabled as FL1 Proposal 2.3-1 to solicit feedback from companies. If agreed, this would impact the list of higher layer parameters. 


[High] FL1 Proposal 2.3-1
· In a dedicated resource pool, support higher layer signalling for (pre-)configuration to:
· Enable/disable of TDM-based SL PRS multiplexing
· Enable/disable of comb-based SL PRS multiplexing


	Company
	Comments

	OPPO
	If TDMed SL PRS resources were configured, how to disable TDM-based multiplexing in Scheme 2, similarly for comb-based multiplexing.

	ZTE
	Not necessary.
The SL PRS resources (pre-)configured in resource pool can implicitly represent whether TDM-based or comb-based multiplexing is enabled.

	vivo
	The intention of proposal is unclear to us, if TDM-based, or comb-based multiplexing is not supported, the related SL PRS resource for TDM-based, or comb-based cannot be pre-configured. Why we need further inform UE TDM or FDM is support or not? Does it mean the information is dynamic change?  If it is, how those UEs can align the understanding about resource pool considering some UEs can get the enable/disable information in-coverage, but some out of coverage UEs cannot get that information.

	 Samsung
	We share the view with ZTE and vivo

	Ruijie
	Share similar view with ZTE.

	 xiaomi
	Not needed.
This can be achevied by SL PRS resource ID configuration.

	LGE
	In our understanding, this proposal is related to FL1 Question 2.2.3-1. The purpose of enable/disable configuration was to avoid one AGC symbol when the muleplxing is disabled, and to assign that symbol to SL PRS resource for better performance. This operation cannot be achieved by the current agreements on SL PRS resource ID.

	Futurewei
	Not needed

	Sharp
	Same view as ZTE.

	CATT
	It seems that the proposal is not needed. We share the similar view with ZTE and vivo.

	Apple
	Agree that this may not be needed.

	IDCC
	Our understanding is similar to ZTE/Vivo, as the configuration can be updated to suitable configuration, we are not certain of the need for enable/disable of a subset of configurations.

	Huawei, HiSilicon
	We do not support it.

	NEC
	Regarding the Proposal 2.3-1, we share the similar view with ZTE and vivo.
BTW, for FDM-ed SL PRSs from different users in a shared resource pool, how to indicate the frequency allocation for each SL PRS, especially when no PSSCH is transmitted?

	Nokia, NSB
	Why is explicit signaling needed for this?
If the existing parameter sl-PrsResources-Dedicated-SL-PRS-RP contains only a single value for starting symbol then TDM-based multiplexing is implicitly disabled.
If the existing parameter sl-PrsResources-Dedicated-SL-PRS-RP contains only a single value for comb offset in each TDM duration then comb-based multiplexing is implicitly disabled.

	Moderator
	Based on received feedback, there are lot of concerns in introducing explicit configuration to enable/disable TDM/Comb-based multiplexing.

	
	





3 Transmit power control for SL PRS
Background: The following decisions were made during the SI phase.
	Agreement
Study power control mechanisms for SL-PRS transmission, including whether it is necessary.
Agreement
With regards to the power control for SL-PRS at least Open Loop PC should be introduced.



Subsequently, as quoted in the Introduction section, it was agreed to specify procedures for transmit power control for SL PRS transmissions at least based on open loop power control (OLPC). 

During RAN1 #112 meeting, the following was agreed.
	Agreement
The OLPC framework defined for PSSCH/PSCCH is considered as a starting point for OLPC for SL PRS.



During RAN1 #112bis-e meeting, the following was agreed.
	Agreement
For the SL PRS open-loop power control, a UE can be configured to use DL pathloss (between TX UE and gNB) only, SL pathloss (between TX UE and RX UE) only, or both DL pathloss and SL pathloss.
· The same principle as for PSSCH power control is applied for deciding which (i.e., SL, DL, or SL and DL) pathloss to use.
· FFS: SL pathloss reference for open-loop power control for SL PRS.

Agreement
For a dedicated SL PRS resource pool, options for SL pathloss reference for OLPC for SL PRS are (to be down-selected from):  
· Option 1: SL PRS as pathloss reference
· Option 2: PSCCH DMRS as pathloss reference
· Option 3: Both Options 1 and 2
· FFS: Selection between Option 1 and Option 2, including (pre-)configuration.

Agreement
For SL pathloss-based OLPC for SL PRS in unicast, filtered RSRP is reported by a receiving UE.




During RAN1 #113 meeting, the following was agreed.
	Agreement
For a shared resource pool, SL PRS transmit power is same as that for PSSCH.



During RAN1 #114 meeting, the following were agreed.
	Agreement
For TPC for PSCCH associated with SL PRS in dedicated resource pools down-select during RAN1 #114 from the following options:
· Option A: Same symbol-level Tx power between PSCCH and SL PRS. RAN1 to send an LS to RAN4 requesting RAN4 to specify any necessary transient time.
· FFS: Additional limit on max PSCCH symbol power.
· Option B: Same Tx PSD between PSCCH and SL PRS
· FFS: Additional offset (≥ 0) to PSCCH Tx PSD.
Agreement
For a dedicated SL PRS resource pool, SL PRS is used as the pathloss reference for OLPC for SL PRS (Option 1 from RAN1 #112bis-e and RAN1 #113 meetings).
Agreement
For TPC for PSCCH associated with SL PRS in dedicated resource pools: same symbol-level Tx power between PSCCH and SL PRS.

Agreement
For a slot, a single priority value is provided by higher layers to the physical layer and is used at least to determine the PSSCH and/or SL-PRS transmission power via the value of .
· For dedicated resource pool, this corresponds to the priority level of SL PRS. 
· Send an LS to RAN2 requesting them to take the above into consideration when defining priority levels for SL PRS and PSSCH that are multiplexed in the same slot of a shared resource pool.

Agreement
Endorse the draft LS in R1-2308558 with the following modification:
RAN1 also made the following conclusion related to priority and congestion control, and RAN1 expects the same handling of priorities for shared resource pool as the above agreement.

ACTION: RAN1 respectfully asks RAN WG2 to take the above agreement and conclusion into account when defining priority levels for SL PRS and PSSCH that are multiplexed in the same slot of a shared resource pool. 
RAN1 respectfully asks RAN WG2 to take the above conclusion into account for their work.

Final LS in R1-2308559.




During RAN1 #114bis meeting, the following was agreed.
	Agreement
Endorse TP#4 in Section 6 of R1-2310333 for Section 8.4.1.6.3 of TS 38.211 to clarify the purpose of amplitude scaling factor for SL PRS.

	Reason for change
	To clarify that the purpose of applying the amplitude scaling factor for SL PRS is to conform to the transmit power level for the SL PRS transmission as described in TS 38.213 so that a UE can determine the appropriate amplitude scaling factor for SL PRS transmission.

	Summary of change
	Section 8.4.1.6.3 in TS 38.211: 
Clarify that the purpose of applying the amplitude scaling factor for SL PRS is to conform to the transmit power level for the SL PRS transmission as described in TS 38.213.

	Consequences if not approved
	Incomplete specifications in terms of defining how a UE is to determine the amplitude scaling factor for SL PRS transmission.

	Text proposal
	------------------------------   TP#4: TS 38.211 -----------------------------------
8.4.1.6.3	Mapping to physical resources
The sequence shall be multiplied with the amplitude scaling factor  in order to conform to the transmit power specified in [5, TS 38.213] and mapped to resources elements  according to 

< Unchanged text omitted >







Issues for RAN1 #115 meeting:
· Essential corrections


Inputs from submitted contributions to RAN1 #114bis. 
	Reference
	Views

	InterDigital [14]
	Proposal 2: For a unicast SL-PRS transmission in a shared resource pool, SL PRS can be (pre-)configured as a SL pathloss reference for OLPC.

	Samsung [17]
		Reason for change
In RAN#113 and RAN#114, the following agreements were made as:
	Agreement
For a shared resource pool, SL PRS transmit power is same as that for PSSCH.
Agreement
For a slot, a single priority value is provided by higher layers to the physical layer and is used at least to determine the PSSCH and/or SL-PRS transmission power via the value of .
· For dedicated resource pool, this corresponds to the priority level of SL PRS. 
· Send an LS to RAN2 requesting them to take the above into consideration when defining priority levels for SL PRS and PSSCH that are multiplexed in the same slot of a shared resource pool.


Above RAN1 agreement was not correctly captured in the current 38.213 CR [1].
Summary of change
Clarify in TS 38.213 that if a resource pool is common for PSSCH and SL PRS transmission, SL PRS power is decided by PSSCH power control. On the other hand, if the resource pool is dedicated for SL PRS transmission, stand-alone SL PRS power control is performed. In addition, when a resource pool is common for PSSCH and SL PRS transmission, SL PRS power needs to be boosted according to SL PRS comb pattern in order to maintain same transmit power of SL PRS and PSSCH based on the agreement. 
Consequence if not approved
Based on the current spec description, it can be interpreted that two separate power control mechanisms for PSSCH and SL PRS, respectively, when the resource pool is common for PSSCH and SL PRS transmission. Also, in this case SL PRS power should be the same as PSSCH power in symbol level. The current spec description can result in the misunderstanding of UE behaviour for SL PRS power control when a resource pool is common for PSSCH and SL PRS transmission. 
Text proposal 1
We provide the Text Proposal for section 16.2.1 and section 16.2.3A of TS 38.213 [1] as below.
	---------------------------- Start of Text Proposal for TS 38.213 -----------------------------
< Unchanged parts are omitted >
16.2.3A	SL PRS
If the resource pool is common for PSSCH and SL PRS transmission, SL PRS transmit power is same as that for PSSCH according to clause 16.2.1 and a UE may assume the ratio of PSSCH EPRE to SL PRS EPRE ( [dB]) is given by -10⋅log10 (SL PRS comb size).
A UE determines a power  for a SL PRS transmission on a resource pool in SL PRS transmission occasion  on active SL BWP  of carrier  as:

< Unchanged parts are omitted >
--------------------------------------- End of Text Proposal ----------------------------------







	
	



Summary of observations based on submitted contributions:
· Clarification of purpose of amplitude scaling factor  for SL PRS
· One company (InterDigital) proposes that, for a unicast SL-PRS transmission in a shared resource pool, SL PRS can be (pre-)configured as a SL pathloss reference for OLPC 
· FL comment: Currently PSCCH DMRS and PSSCH DMRS can be used as SL pathloss reference for OLPC. With the decision that SL PRS uses the same bandwidth as PSSCH DMRS, the overall advantage over using PSSCH DMRS is a bit unclear. In any case, this proposal aims to enhance a legacy mechanism by exploiting presence of SL PRS and may not strictly be an essential correction. In any case, the proposal is tabled as FL1 Proposal 3-1 to solicit feedback from other companies.    
· Capturing the RAN1 agreement that SL PRS transmit power is same as that for associated PSSCH in a shared resource pool
· One company (Samsung) proposes a TP for TS 38.213 to directly reflect the RAN1 agreement that SL PRS transmit power is same as that for associated PSSCH and to explicitly capture the necessary RE-level power boosting relative to PSSCH symbols comb size used for SL PRS transmission.
· FL comment: While the current specs are aligned with RAN1 agreements the proponent argues that an explicit description of the dependency of SL PRS TPC on PSSCH TPC is necessary (beneficial?) to avoid misunderstanding that the TPC for these two transmissions follow independent processes. FL1 Proposal 3-2 is made capturing the proposed TP to solicit views from companies.

[Medium] FL1 Proposal 3-1
· For a unicast SL-PRS transmission in a shared resource pool, SL PRS can be (pre-)configured as a SL pathloss reference for OLPC.


	Company
	Comments

	OPPO
	In shared resource pool legacy mechanism should be used for fair co-exit with legacy UEs. 

	ZTE
	Do not support. We already agreed that SL PRS transmit power is same as that for PSSCH for a shared SL PRS resource pool.

	Vivo
	We would like to hear the potential benefit of the proposal. Does it mean the RSRP of DMRS is not needed to be measured, or UE needs to perform OLPC of PSSCH and SL PRS separately.
If it is not, considering the SL PRS power is calculated based on the power of PSSCH, does it mean the SL PRS can be pre-configured as a SL pathloss reference for PSSCH OLPC?

	Samsung
	Not support

	Ruijie
	Do not support.

	xiaomi
	No;
The PSSCH power control principle can be directly reused.

	LGE
	Not support. We agree that the legacy power control should be used for a shared resource pool.

	Qulacomm
	Not support

	Futurewei
	No

	Sharp
	Not support.

	CATT
	It seems that such optimization is not needed considering we are in the maintenance phase, current legacy PC mechanism can work well.

	Apple
	Do not support

	IDCC
	Support. In our understanding, SL PRS can be more reliable pathloss reference compared to DMRS when there is no (real) data to transmit.

	Nokia, NSB
	Do not see the benefit of this proposal.

	Moderator
	Based on received feedback, it does not appear that the proposal can be aceeptable to majority of companies. Thus, the suggestion is to stop further discussion. 

	
	




[Medium] FL1 Proposal 3-2
· Adopt the following TP for TS 38.213 to capture that transmit power for SL PRS is same as that for PSSCH in the same slot.


	Reason for change
	In RAN#113 and RAN#114, the following agreements were made:
	Agreement
For a shared resource pool, SL PRS transmit power is same as that for PSSCH.
Agreement
For a slot, a single priority value is provided by higher layers to the physical layer and is used at least to determine the PSSCH and/or SL-PRS transmission power via the value of .
· For dedicated resource pool, this corresponds to the priority level of SL PRS. 
· Send an LS to RAN2 requesting them to take the above into consideration when defining priority levels for SL PRS and PSSCH that are multiplexed in the same slot of a shared resource pool.


Above RAN1 agreements were not correctly captured.

	Summary of change
	Clarify in TS 38.213 that if a resource pool is common for PSSCH and SL PRS transmission, SL PRS power is decided by PSSCH power control. On the other hand, if the resource pool is dedicated for SL PRS transmission, stand-alone SL PRS power control is performed. In addition, when a resource pool is common for PSSCH and SL PRS transmission, SL PRS power needs to be boosted according to SL PRS comb pattern in order to maintain same transmit power of SL PRS and PSSCH based on the agreement.

	Consequences if not approved
	Based on the current spec description, it can be interpreted that two separate power control mechanisms for PSSCH and SL PRS, respectively, when the resource pool is common for PSSCH and SL PRS transmission. Also, in this case SL PRS power should be the same as PSSCH power in symbol level. The current spec description can result in the misunderstanding of UE behaviour for SL PRS power control when a resource pool is common for PSSCH and SL PRS transmission.

	Text proposal
	------------------------------   TP#xyz: TS 38.213 -----------------------------------
---------------------------- Start of Text Proposal for TS 38.213 -----------------------------
< Unchanged parts are omitted >
16.2.3A	SL PRS
If the resource pool is common for PSSCH and SL PRS transmission, SL PRS transmit power is same as that for PSSCH according to clause 16.2.1 and a UE may assume the ratio of PSSCH EPRE to SL PRS EPRE ( [dB]) is given by -10⋅log10 (SL PRS comb size).
A UE determines a power  for a SL PRS transmission on a resource pool in SL PRS transmission occasion  on active SL BWP  of carrier  as:

< Unchanged parts are omitted >
--------------------------------------- End of Text Proposal ----------------------------------




	Company
	Comments

	OPPO
	In our view the current spec is clear.

	ZTE
	Not necessary.

	vivo
	If this description is agreed, whether we need to specify , for example, 


	Samsung
	If we not capture the below agreement in the spec, 
Agreement
For a shared resource pool, SL PRS bandwidth is same as the bandwidth indicated for PSSCH.
Current spec can be interpreted there is separate power control mechanisms for PSSCH and SL PRS in the shared resoruce pool since there is the separate section for PSSCH power control and SL PRS power control. 
This is main motivation for this TP. 
Another issue is that SL PRS power needs to be boosted according to SL PRS comb pattern in order to maintain same transmit power of SL PRS and PSSCH based on the above agreement. Please check the intension of this TP and share the view.

	LGE
	We agree with OPPO and ZTE that the current spec is already clear enough.

	Qulacomm
	We share the view that the change is not necessary

	Futurewei
	Not necessary

	Sharp
	Same view as other companies that the change is not necessary.

	CATT
	We can understand the intention of this TP and tend to accept this TP to make the specs clearer.

	Huawei, HiSilicon
	Not necessary, and the current spec is clear. 

	Nokia, NSB
	Not needed

	Moderator
	Based on received feedback, it looks unlikely that we can agree to the TP. 

	
	



4 Other issues
Background: In addition to the aspects discussed above, in contributions, some further considerations have been raised. 

Association between PSSCH DMRS and SL PRS in shared SL PRS resource pool

Inputs from submissions to RAN1 #115:
	Reference
	Views

	Nokia [4]
	Proposal 3: In shared SL PRS resource pool, the SL PRS measurement can include measurements on PSSCH DMRS symbols.
Proposal 4: SCI format 2-D indicates whether the same antenna port is applied for SL PRS and PSSCH DMRS.


	Huawei, HiSilicon [5]
	Proposal 3: Support to indicate in SCI 2-D whether the same antenna port is applied for SL-PRS and PSSCH DMRS port 1000 for Rx UE joint processing.

Proposal 4: Endorse the following TP for clause 8.4.1.4 of TS 38.214.
· Reason of change: PSSCH DMRS cannot be used for positioning measurement.
· Summary of changes: Introducing another indicator in the SCI, indicating the same antenna port for SL PRS and PSSCH DMRS.
· Consequence if not approved: DMRS cannot be used for assisting positioning measurement.
---------------------------- Start of Text Proposal for TS 38.214 -----------------------------
8.4.1.4	SCI format 2-D
SCI format 2-D is used for the decoding of PSSCH and the scheduling of SL PRS for a shared SL PRS resource pool.
The following information is transmitted by means of the SCI format 2-D:
-	SL PRS resource ID –bits, where the value  is the total number of SL PRS resource IDs within a slot in a shared SL PRS resource pool and provided by the higher layer parameter sl-PrsResources-Shared-SL-PRS-RP.
-	SL PRS request – 1 bit as defined in clause 8.4.4 of [6, TS 38.214] when the higher layer parameter sl-SCI-based-SL-PRS-Tx-Trigger-SCI2-D is provided; 0 bit otherwise.
-	Embedded SCI format – 2 bits. This field indicates the embedded SCI format as defined in Table 8.4.1.4-1.
-	Embedded SCI format payload – number of bits determined according to Table 8.4.1.4-1. This field is set to the associated payload of the embedded SCI format indicated by the ‘Embedded SCI format’ field as defined in Table 8.4.1.4-1.
-	Same port indication – 1 bit. This field indicates the whether the same antenna port is applied for SL-PRS and PSSCH DMRS port 1000.
--------------------------------------- End of Text Proposal ----------------------------------


	OPPO [8]
	Proposal 3: Support to indicate whether the same antenna port is applied for SL-PRS and PSSCH DMRS via SCI 2-D or SLPP signalling.

	xiaomi [10]
	Proposal 3: Do not introduce additional fields to indicate whether the same antenna port is applied for SL-PRS and PSSCH DMRS.

	Apple [15]
	Proposal 1: Indicate in SCI 2-D whether the same antenna port is applied for SL-PRS and PSSCH DMRS for Rx UE joint processing. The use of this signaling is optional for the UE.

	Ruijie NW Co. Ltd.[18]
	Proposal 1: Support the following proposal 
Support to indicate in SCI format 2-D whether the same antenna port is applied for SL-PRS and PSSCH DMRS for Rx UE joint processing.

	
	



Summary of company views: 
· Five companies (Nokia, Huawei, OPPO, Apple, Ruijie) propose to introduce indication of association between the antenna ports for SL PRS and PSSCH DMRS for shared resource pools. The motivation is to allow a Rx UE to potentially processing both SL PRS and PSSCH DMRS for improved detection performance. 
· On the other hand, one company (xiaomi) proposes not to introduce signalling support for indication of such association. The main concern lack of evidence in terms of evaluations to establish the benefits to merit introduction of new bit fields in DCI format SCI 2-D.
· FL comment: While the issue was discussed (to a limited extent) during previous meeting, this time, there is an increased support for the proposal and accordingly it is tabled as FL1 Proposal 4-1 to solicit views from more companies.


[Medium] FL1 Proposal 4-1
· Support to indicate in SCI 2-D whether the same antenna port is applied for SL-PRS and PSSCH DMRS for Rx UE joint processing.

	Company
	Comments

	OPPO
	OK

	ZTE
	We do not support this proposal, current design is sufficient and feasible, we do not see any strong reasons to bring such an enhancement during maintenance phase. Also, there is no evaluation results showing the benefit joint processing SL PRS and PSSCH DMRS.

	vivo
	We prefer not pursue the issue in maintenance phase

	Samsung
	We share the view with ZTE and vivo.

	Ruijie
	We support this proposal.

	xiaomi
	No, share the views from ZTE.

	LGE
	Not support

	CATT
	It seems that it is an optimization scheme and we can live with it if significant performance gains can be observerd.

	Nokia, NSB
	OK

	
	

	
	



[Low] FL1 Question 4-2
· Companies are encouraged to provide further feedback on any issues not discussed in previous seections below that should be discussed during RAN1 #115.
	Company
	Comments

	
	

	
	

	
	

	
	

	
	

	
	



1 
2 
3 
5 Proposals for Tuesday GTW
FL1 Proposal 2.1-1
· Endorse TP#1 in Section 6 of R1-2312295 for Section 8.2.4 of TS 38.214 to correct the description for unique determination of a SL PRS resource in a slot of a shared SL PRS resource pool.

FL1 Proposal 2.1-2
· Endorse TP#2 in Section 6 of R1-2312295 for Section 8.4.1.6.3 of TS 38.211 to add “common” to description of resource blocks for mapping of SL PRS and to correct terminology for dedicated and shared SL PRS resource pools.

FL1 Proposal 2.1-3
· Endorse TP#3 in Section 6 of R1-2312295 for Section 16.2.3A of TS 38.213 to align terminology for shared SL PRS resource pool.

FL1 Proposal 2.2.1-1
· Endorse TP#4 in Section 6 of R1-2312295 for Clause 8 and Subclause 8.2.4.1.2 of TS 38.214 to reflect that the bandwidth of SL PRS in a dedicated SL PRS resource pool is same as the resource pool bandwidth in number of RBs.

FL1 Proposal 2.2.2-1
· Endorse TP#5 and TP#6 in Section 6 of R1-2312295 to correctly reflect the resource mapping and UE behavior for multiplexing between SL PRS and each of PSSCH and PSFCH in a slot of a shared SL PRS resource pool:
· TP#5 for subclauses 8.3.1.5 and 8.4.1.1.2 of TS 38.211
· TP#6 for subclause 8.2.4.1.1 of TS 38.214


6 List of Text Proposals for Tuesday GTW
TP#1: TS 38.214
	Reason for change
	Correct the description for unique determination of a SL PRS resource in a slot of a shared SL PRS resource pool.

	Summary of change
	Section 8.2.4 in TS 38.214: 
1. In clause 8.2.4 of TS 38.214, correct the description for unique determination of a SL PRS resource in a shared SL PRS resource pool.
2. Add 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.

	Consequences if not approved
	Incorrect description for unique determination of a SL PRS resource in a slot of a shared SL PRS resource pool.

	Text proposal
	------------------------------   TP#1: TS 38.214 -----------------------------------
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 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.]
< Unchanged text omitted >




TP#2: TS 38.211
	Reason for change
	1. Mapping of SL PRS only mentions “resource blocks” instead of “common resource blocks” as used for other physical signals/channels in TS 38.211. 
2. For dedicated and shared resource pools, to align with agreed terminology.

	Summary of change
	Section 8.4.1.6.3 in TS 38.211: 
1. For mapping of SL PRS, add “common” to “resource blocks” as used for other physical signals/channels in TS 38.211. 
2. For dedicated and shared resource pools, add “SL PRS” to align with agreed terminology.

	Consequences if not approved
	Incorrect description of mapping to physical resources for SL PRS.
Terminology for dedicated and shared SL PRS resource pools not aligned with RAN1 agreement.

	Text proposal
	------------------------------   TP#2: TS 38.211 -----------------------------------
8.4.1.6.3	Mapping to physical resources
The sequence shall be multiplied with the amplitude scaling factor  in order to conform to the transmit power specified in [5, TS 38.213] and mapped to resources elements  according to 

when the following conditions are fulfilled:
-	the resource element  is within the common resource blocks occupied by the SL PRS resource
and where
-	the comb size  is provided by the higher layers
-	the resource-element offset  
-	the frequency offset  is given by Table 8.4.1.6.3-1
-	the starting symbol  is provided by higher layers for the dedicated SL PRS resource pool, or is determined such that the symbols {} are mapped to the last consecutive  symbols in the slot that can be used for SL PRS for shared SL PRS resource pool as described in clause 8.2.4.1.1 in [6, TS38.214]
-	the number of symbols  is provided by higher layers and limited to combinations  fulfilling 
-	in a dedicated SL PRS resource pool: {1, 2}, {2, 2}, {2, 4}, {4, 4}, {6, 6}, and combinations with  and  where  
-	in a shared SL PRS resource pool:{1, 1}, {1, 2}, {2, 1}, {2, 2}, {2, 4}, {4, 1}, {4, 2}, {4, 4}
 -	the antenna port 
The reference point for  is subcarrier 0 in common resource block 0.
For transmission of an SL PRS in a dedicated SL PRS resource pool, the content of the OFDM symbol immediately preceding the SL PRS resource shall be generated and mapped to resource elements with
-	the time-domain index  
-	the set of frequency-domain indices  shall be identical to those of the last OFDM symbol in the SL PRS resource 
Table 8.4.1.6.3-1: The frequency offset  as a function of .
	
	Symbol number within the sidelink PRS resource 

	
	0
	1
	2
	3
	4
	5
	6
	7
	8

	1
	0
	0
	0
	0
	0
	0
	0
	0
	0

	2
	0
	1
	0
	1
	0
	1
	0
	1
	0

	4
	0
	2
	1
	3
	0
	2
	1
	3
	0

	6
	0
	3
	1
	4
	2
	5
	0
	3
	1



< Unchanged text omitted >



TP#3: TS 38.213

	Reason for change
	Current description in Section of TS 38.213 does not use RAN1-agreed terminology for shared SL PRS resource pool.

	Summary of change
	Section 8.2.4 in TS 38.214: 
“the resource pool is common for PSSCH and SL PRS transmissions” is changed to “the resource pool is a shared SL PRS resource pool”. 

	Consequences if not approved
	Misaligned terminology across RAN1 specifications and RAN1 agreements. 

	Text proposal
	------------------------------   TP#3: TS 38.213 -----------------------------------
16.2.3A	SL PRS
A UE determines a power  for a SL PRS transmission on a resource pool in SL PRS transmission occasion  on active SL BWP  of carrier  as:

where,
-	 is defined in [8-1, TS 38.101-1]
-	 is determined by a value of sl-MaxTxPower based on a priority level and a CBR range for a CBR measured in slot , where  is the congestion control processing time [6, TS 38.214] ]; if sl-MaxTxPower is not provided, then 
-	if the resource pool is a shared SL PRS resource poolcommon for PSSCH and SL PRS transmissions, the priority level is same for PSSCH and SL PRS 
-	if the resource pool is a dedicated SL PRS resource pool, the priority level is for SL PRS
-	if a value for  is provided
-	 [dBm]
-	else
-	 [dBm]
where
-	if the resource pool is a shared SL PRS resource poolcommon for PSSCH and SL PRS transmissions,  is a value of dl-P0-PSSCH-PSCCH or dl-P0-PSSCH-PSCCH-r17; else, if the resource pool is a dedicated SL PRS resource pool,  is a value of dl-P0-SLPRS
	if the resource pool is a shared SL PRS resource poolcommon for PSSCH and SL PRS transmissions,  is a value of dl-Alpha-PSSCH-PSCCH, if provided, and  if dl-Alpha-PSSCH-PSCCH is not provided; else, if the resource pool is a dedicated SL PRS resource pool,  is provided by dl-Alpha-SLPRS, if provided, and  if dl-Alpha-SLPRS is not provided
-	 when the active SL BWP is on a serving cell , as described in clause 7.1.1 except that
-	the RS resource  is the one the UE uses for determining a power of a PUSCH transmission scheduled by a DCI format 0_0 in serving cell  when the UE is configured to monitor PDCCH for detection of DCI format 0_0 in serving cell 
-	the RS resource  is the one corresponding to the SS/PBCH block the UE uses to obtain MIB when the UE is not configured to monitor PDCCH for detection of DCI format 0_0 in serving cell 
-	 is a number of resource blocks for the SL PRS transmission occasion  and  is a SCS configuration for the SL PRS transmission
-	if a value for  is provided
-	 [dBm]
-	else
-	 [dBm]
where
-	if the resource pool is a shared SL PRS resource poolcommon for PSSCH and SL PRS transmissions,  is a value of sl-P0-PSSCH-PSCCH or sl-P0-PSSCH-PSCCH-r17; else, if the resource pool is dedicated for SL PRS transmissions,  is a value of sl-P0-SLPRS
	if the resource pool is a shared SL PRS resource poolcommon for PSSCH and SL PRS transmissions,  is a value of sl-Alpha-PSSCH-PSCCH, if provided and  if sl-Alpha-PSSCH-PSCCH is not provided; else, if the resource pool is a dedicated SL PRS resource pool,  is provided by sl-Alpha-SLPRS
-	, where 
-	 is obtained
-	if the resource pool is a shared SL PRS resource poolcommon for PSSCH and SL PRS transmissions, from a PSSCH transmit power per RE summed over the antenna ports of the UE and higher layer filtered across PSSCH transmission occasions using a filter configuration provided by sl-FilterCoefficient, 
-	else, if the resource pool is a dedicated SL PRS resource pool, from a SL PRS transmit power per RE and higher layer filtered across SL PRS transmission occasions using a filter configuration provided by sl-FilterCoefficient
-	 is a RSRP, as defined in [7, TS 38.215], that is reported to the UE from a UE receiving the SL PRS transmission and is obtained 
-	if the resource pool is a shared SL PRS resource poolcommon for PSSCH and SL PRS transmissions, from a PSSCH DM-RS using a filter configuration provided by sl-FilterCoefficient
-	else, if the resource pool is a dedicated SL PRS resource pool, from a SL PRS using a filter configuration provided by sl-FilterCoefficient
-	 is a number of resource blocks for the SL PRS transmission occasion  and  is a SCS configuration for the SL PRS transmission
< Unchanged text omitted >



TP#4: TS 38.214
	Reason for change
	Correct the descriptions for relationship between bandwidth of SL PRS in a dedicated SL PRS resource pool and the bandwidth of the resource pool.

	Summary of change
	Clause 8 and Subclause 8.2.4.1.2 of TS 38.214: 
In clause 8 of TS 38.214, correct the description that a UE is not expected to use the  PRBs in the resource pool, except for when the resource pool is a dedicated SL PRS resource pool.

Clause Subclause 8.2.4.1.2 of TS 38.214: 
In Subclause 8.2.4.1.2 of TS 38.214, 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.

	Consequences if not approved
	Incorrect description for the bandwidth of SL PRS in a dedicated SL PRS resource pool.

	Text proposal
	------------------------------   TP#4: TS 38.214 -----------------------------------
8  Physical sidelink shared channel related procedures
< Unchanged text omitted >
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.
< Unchanged text omitted >
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.
< Unchanged text omitted >




TP#5: TS 38.211
	Reason for change
	Correct the descriptions for relationship between SL PRS and PSSCH in a slot of a shared SL PRS resource pool.

	Summary of change
	Subclause 8.3.1.5 of TS 38.211: 
For mapping of PSSCH to resource blocks, capture that the REs in symbols used for SL PRS are not considered.

Subclause 8.4.1.1.2 of TS 38.211: 
Add a reference to description of “symbols for transmission of PSSCH” from TS 38.214, that is, l_d includes symbols for PSSCH according to 8.1.2.1 of TS 38.214.

	Consequences if not approved
	TDM-based multiplexing between SL PRS and PSSCH in a slot of a shared SL PRS resource pool not captured. 
Potential misunderstanding regarding the interpretation of l_d for PSSCH DM-RS pattern determination in TS 38.211.

	Text proposal
	------------------------------   TP#5: TS 38.211 -----------------------------------
8.3.1.5	Mapping to virtual resource blocks
For each of the antenna ports used for transmission of the PSSCH, the block of complex-valued symbols  shall be multiplied with the amplitude scaling factor   in order to conform to the transmit power specified in [5, TS 38.213] and mapped to resource elements  in the virtual resource blocks assigned for transmission, where  is the first subcarrier in the lowest-numbered virtual resource block assigned for transmission.
The mapping operation shall be done in two steps:
-	first, the complex-valued symbols corresponding to the bit for the 2nd-stage SCI in increasing order of first the index  over the assigned virtual resource blocks and then the index , starting from the first PSSCH symbol carrying an associated DM-RS and meeting all of the following criteria:
-	the corresponding resource elements in the corresponding physical resource blocks are not used for transmission of the associated DM-RS, PT-RS, or PSCCH;
-	secondly, the complex-valued modulation symbols not corresponding to the 2nd -stage SCI shall be in increasing order of first the index  over the assigned virtual resource blocks, and then the index  with the starting position given by [6, TS 38.214] and meeting all of the following criteria:
-	the resource elements are not used for 2nd-stage SCI in the first step; 
-	the resource elements are not in the  symbols used for transmission of the associated SL PRS according to clause 8.2.4.1.1 of [6, TS 38.214];
-	the corresponding resource elements in the corresponding physical resource blocks are not used for transmission of the associated DM-RS, PT-RS, CSI-RS, or PSCCH.
< Unchanged text omitted >
8.4.1.1.2	Mapping to physical resources
The sequence  shall be mapped to the intermediate quantity  according to clause 6.4.1.1.3 using configuration type 1 without transform precoding, and where , , and  are given by Table 8.4.1.1.2-2, and  is specified in clause 8.4.1.1.1.

< Unchanged text omitted >
The position(s) of the DM-RS symbols is given by  according to Table 8.4.1.1.2-1 where the number of PSSCH DM-RS is indicated in the SCI, and  is the duration of the scheduled resources for transmission of PSSCH according to clause 8.1.2.1 of [6, TS 38.214] and the associated PSCCH, including the OFDM symbol duplicated as described in clauses 8.3.1.5 and 8.3.2.3.

< Unchanged text omitted >



TP#6: TS 38.214
	Reason for change
	Correct the descriptions for relationship between SL PRS and each of PSSCH and PSFCH in a slot of a shared SL PRS resource pool.

	Summary of change
	Subclause 8.2.4.1.1 of TS 38.214: 
1. Remove the sentence on restriction between symbols available for SL PRS and PSSCH. 
2. Remove the sentence on restriction between symbols available for SL PRS and PSFCH. 
3. Remove brackets.

	Consequences if not approved
	Incorrect description for the bandwidth of SL PRS in a dedicated SL PRS resource pool.

	Text proposal
	------------------------------   TP#6: TS 38.214 -----------------------------------
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.
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.
< Unchanged text omitted >




7 Proposals for Thursday GTW
FL1 Proposal 4-1
· Support to indicate in SCI 2-D whether the same antenna port is applied for SL-PRS and PSSCH DMRS for Rx UE joint processing.

FL2 Proposal 2.2.3-1A
· In a dedicated SL PRS resource pool, the symbol preceding the AGC symbol prior to a SL PRS is either a symbol with PSCCH or a symbol with another SL PRS. 

8 Outcome from RAN1 #115

…
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