3GPP TSG RAN WG1 Meeting #114bis			 		 R1-2310335
Xiamen, China, October 9th – October 13th, 2023

Source:	Moderator (Intel Corporation)
Title:	FL summary #3 on SL positioning reference signal
Agenda item:	8.3.1.1
[bookmark: DocumentFor]Document for:	Discussion and Decision
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 #114bis 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 #114bis meeting, the discussion points are categorized into the following topics: 
· SL PRS design
· SL PRS resource definition, including configuration and identification
· Sequence design for SL PRS
· Mapping SL PRS to physical resources
· [bookmark: _Hlk132464891]Multiplexing of different SL PRS resources
· NOTE: PSCCH and control information associated with SL PRS are expected to be discussed in AI 9.5.1.3
· 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

	CATT
	Xiaotao REN
	renxiaotao@catt.cn

	Spreadtrum
	Zhenzhu Lei
	Reven.lei@unisoc.com

	Panasonic
	KANG Yang
	yang.kang@sg.panasonic.com

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



2 SL PRS Design
2.1 [bookmark: _Ref143263964]SL PRS resource definition, 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.



Following from the above, the key open aspects related to SL PRS resource definition include:
· Resolution of the FFS on constraints to SL PRS resource (pre-)configuration to address potential AGC issues
· Confirmation of the working assumption on SL PRS resource configuration in shared RP
· Maximum number of SL PRS resources in a slot of a dedicated and shared RP
· Essential corrections

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

	Nokia [4]
	Proposal 4: For explicit (pre-)configuration of SL PRS resources in a dedicated 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.

Proposal 6: Regarding the explicit (pre-)configuration of SL PRS resources in a slot of shared resource pool, confirm the Working Assumption with maximum number of SL PRS resources in a slot of a shared resource pool that can be (pre-)configured as 17.    


	Huawei, HiSilicon [5]
	Proposal 4: 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 5: Endorse the following TP for clause 8.2.4.1.1 of TS 38.214.
---------------------------- Start of Text Proposal for TS 38.214 -----------------------------
< Unchanged parts are omitted >
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 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 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 is not used for PSSCH DMRS or triggered SL CSI-RS if the field SL-PRS Shift is set to 0, and otherwise, is mapped to the second last consecutive ‘M’ SL symbols in the slot that is not used for PSSCH DMRS or triggered SL CSI-RS.
-	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 parts are omitted >
--------------------------------------- End of Text Proposal ----------------------------------

	Spreadtrum [6]
	Proposal 2: Adopt the following TP for section 8.2.4 in TS 38.214.
	Reason for change
	In RAN1#113, the following agreement on the bandwidth of SL PRS had been achieved. It was agreed that SL PRS bandwidth is same as the bandwidth indicated for PSSCH in shared resource pool. It means that all SL-PRS within a slot have the same frequency domain allocation.
Therefore, in shared resource poo1, a SL PRS resource is uniquely identified by the SL PRS resource ID only within a slot.


	Summary of change
	Section 8.2.4 in 38.214: clarify that a SL PRS resource is uniquely identified by the SL PRS resource ID only within a slot.

	Consequences if not approved
	SL-PRS frequency domain resource allocation is unclear

	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 or a shared 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.]
************** Unchanged parts omitted**************




	vivo [7]
	Proposal 5:	
•	The maximum number of SL PRS resources in a slot of a shared resource pool that can be (pre-)configured can be 17.
Proposal 6:
· Confirm the following Working assumption with the following update.
	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 17.
· SL PRS is not mapped to the same symbol as SL CSI-RS.
· If PSSCH PTRS is present, the PSSCH PTRS is dropped if SL PRS and PSSCH PTRS are mapped to the same symbol.
· SL PRS is mapped after the adjacent PTRS after 2nd SCI which is used for phase noise mitigating for 2nd SCI.


Proposal 6:
· Adopted the following TP for SL PRS resource definition and (pre-)configuration into TS38.214 CR.
	< 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 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 in a dedicated resource pool. [The number of SL PRS symbols] indicates the number of symbols of the SL PRS resource in a shared resource pool.
-	 [SL PRS frequency domain allocation] indicates the frequency location [and the number of resource blocks for SL PRS transmission in a shared resource pool.]
For a dedicated resource pool, a SL PRS resource in a slot can be (pre-)configured with higher layer parameters of [SL PRS resource ID], [number of SL PRS symbols(M) and comb size (N) pair], [SL PRS starting symbol] and [SL PRS comb offset].
For a shared resource pool, a SL PRS resources in a slot can be (pre-)configured with higher layer parameters of [SL PRS resource ID], [number of SL PRS symbols(M) and comb size (N) pair] and [SL PRS comb offset].
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 parts are omitted >





	Intel [8]
	Observation 1
· The maximum number of SL PRS resource candidates in a slot of a dedicated resource pool is 12.
· The maximum number of SL PRS resource candidates in a slot of a shared resource pool is 17.

Proposal 1
· Agree on TP#1 for the parameters for SL PRS transmission in a shared resource pool.
	[bookmark: _Toc29674381][bookmark: _Toc45810662][bookmark: _Toc29673247][bookmark: _Toc130409873][bookmark: _Toc29673388][bookmark: _Toc36645612]------------------------------   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 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.]
< Unchanged text omitted >






	ZTE [9]
	Proposal 1: Starting symbols for SL PRS resources within a slot should be aligned at the BWP-level rather than pool level.
Proposal 5: Confirm the following working assumption with the following revision 
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 18.


	NEC [11]
	Proposal 1: Confirm the contents in the working assumption of the last meeting as following： 
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
Proposal 2: For a slot with multiplexed SL PRS, associated PSCCH and PSSCH scheduled by the PSCCH in a shared resource, the maximum number of multiplexed SL PRS resources is 2.

	xiaomi [13]
	Proposal 1: In a dedicated resource pool, SL PRS resources IDs in a slot are firstly increased in order of comb offsets and then in order of TDM groups.
· Based on this principle, only the (pre-)configuration of (M, N) pattern(s) and starting symbol(s) in a slot is needed.
Proposal 2: Additional constraints to the (pre-)configuration to address potential AGC issues are not necessary when (pre-)configure the SL PRS resources in a dedicated resource pool.
Proposal 3: The working assumption in RAN1#114 meeting for SL PRS resource configuration in a shared resource pool should be confirmed.
Proposal 4: In a shared resource pool, SL PRS resources IDs in a slot are firstly increased in order of comb offsets and secondly in order of the value of N, and then in order of the value of M.
· Based on this principle, only the (pre-)configuration of (M, N) pattern(s) in a slot is needed;
· The number of SL PRS resources in a slot of a shared resource pool can be calculated by , where k is the total number of (M, N) pattern(s) configured in a slot.
Proposal 5:  For a shared resource pool with a portion of slots with PSFCH (i.e., the periodicity is 2 or 4), two set of SL PRS resources are (pre)configured for slots without PSFCH and slots with PSFCH separately.

	CATT, CICTCI [14]	
	Proposal 6: To address potential AGC issues:
· Only TDMed multiplexing between dedicated resource pool and shared resource pool can be supported.
· If the FDM-based multiplexing between different dedicated resource pools is supported, the (pre-)configuration should make sure that these different dedicated resource pool will have the same slot structure with same AGC symbols position.
Proposal 7: Confirm the working assumption in RAN1#114 as follows:
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 17. If the {6, 6} pattern is supported additionally, the maximum number will be 23.
Proposal 8: 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-------------------------------------------
8.2.4	SL PRS transmission procedure
[image: ]…
----------------------------------------- End of Text proposal to TS 38.214 v18.0.0------------------------------------------


	OPPO [16]
	Proposal 3: Make the following as a conclusion: It is RAN1 understanding that starting symbol and number of contiguous OFDM symbols for any SL PRS resource are aligned across all FDM-ed resource pools on a SL BWP.
Proposal 4: The maximum number of SL PRS resources in a slot of a shared resource pool that can be (pre-)configured is 8.

	CMCC [17]
	Proposal 2: Constraints to the (pre-)configuration to address potential AGC issues is not required, and it can be achieved by NW implementation.

	Ruijie Network Co. Ltd [18]
	Proposal 1: Confirm the follow working assumption
Working assumption Agreement
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.

	TOYOTA [19]
	Observation 1: Mapping SL PRS resource to the last consecutive ‘M’ SL symbols in the slot that can be used for SL PRS can save 2 bits in signaling.

Proposal 1: Confirm the working assumption with 17 as the maximum number of SL PRS resources in a slot.


	SONY [23]
	Proposal 2:No need to set constraints to the (pre-)configuration of SL PRS resource in dedicated RP. The potential AGC issues can be solved by implementation.
Proposal 3: Confirm the working assumption on explicit (pre-)configuration of SL PRS resources in a slot for a shared resource pool as agreed in RAN1#114 (as shown above).


	Lenovo [24]
	Proposal 1: RAN1 to agree on the working assumption made in RAN1#114, regarding the shared pool SL-PRS configuration.


	Qualcomm [26]
	Proposal 3: Do not define constraints to the (pre-)configuration to address potential AGC issues since there no issues with the current design.

	Ericsson [27]
	Observation 1	For the shared resource pool, PRS resource selection is up to the transmitting UE.
Proposal 1	For the configuration of the SL PRS within the shared resource pool:
a.	Explicit (pre-)configuration of SL PRS resources in a slot, applicable for an indicated frequency domain allocation, includes:
i.	SL PRS Resource ID, (M, N) pattern, starting symbol, comb offset.
ii.	The maximum number of SL PRS resources in a slot of a shared resource pool that can be (pre-)configured is [87].
b.	The parameters for SL PRS Resource ID, (M, N) pattern, starting symbol, comb offset can be provided either within the SL PRS resource pool configuration, or between the Tx and Rx UE via SLPP
c.	For overhead reduction, each of the parameters can be provided either per resource or common to the resource pool.




Summary of key details to be addressed based on submitted contributions:
· Resolution of the FFS on constraints to SL PRS resource (pre-)configuration to address potential AGC issues
· Two companies (ZTE, CATT) propose restrictions to address potential AGC issues
· ZTE: Starting symbols for SL PRS resources within a slot should be aligned at the BWP-level rather than pool level
· CATT: (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.
· At least five companies (Nokia, xiaomi, CMCC, SONY, Qualcomm) propose 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.
· One company (OPPO) proposes that RAN1 makes a conclusion: 
· “It is RAN1 understanding that starting symbol and number of contiguous OFDM symbols for any SL PRS resource are aligned across all FDM-ed resource pools on a SL BWP”
· FL recommendation: Considering the views summarized above, the suggestion from OPPO may be the direction RAN1 could adopt. Accordingly, FL1 Proposal 2.1-1 is suggested below.
· Confirmation of the working assumption on SL PRS resource configuration in shared RP
· Most companies with expressed views seem to support confirming the working assumption from RAN1 #114 with/without any modifications, while at least one company (Ericsson) proposes to adopt the original Opt. A from RAN1 #114 that was defined without any constraints on starting symbol locations for SL PRS resources in a slot of a shared RP.
· Towards providing additional flexibility, 
· one company (Huawei) proposes that either the last consecutive ‘M’ SL symbols or “second last” consecutive SL symbols valid for SL PRS mapping can be used and to introduce new signalling via SCI format 2D to indicate the choice dynamically. This is primarily motivated for the case of PT-RS handling.
· FL comment: Given that we do not have FR2 support in Rel-18, at this stage, it may not be essential to optimize for this case. 
· another company (xiaomi) proposes: “For a shared resource pool with a portion of slots with PSFCH (i.e., the periodicity is 2 or 4), two set of SL PRS resources are (pre)configured for slots without PSFCH and slots with PSFCH separately.”
· FL comment: PSFCH presence can be handled automatically based on the current design that relies on use of the last ‘M’ consecutive SL symbols in a slot valid for SL PRS resource mapping as long as different durations of SL PRS resources (from 1, 2, 4) are (pre-)configured for the RP.
· FL recommendation: Considering the majority support for confirmation of the WA, it is suggested that RAN1 confirms the earlier WA without pursuing further optimizations.
· Maximum number of SL PRS resources in a slot of a dedicated and shared RP
· While there different values of max number of SL PRS resources in a slot of a shared RP are suggested by different companies, the primary reason for the differences stem from variations in views across companies on (pre-)configuration of SL PRS resources in a slot, including support of additional ‘M’ values other than 1, 2, 4 that have been agreed so far for shared RP, etc.
· Based on the current agreements (and if the WAs from RAN1 #114 are confirmed), the maximum numbers of SL PRS resources in a slot of a dedicated and shared RP are given as:
· Max # of resources in a slot of a dedicated RP: 12
· Max # of resources in a slot of a shared RP: 17
· FL comment and recommendation: While the above quantities may not be directly relevant for RAN1 specifications, they would be necessary input to RAN2 for dimensioning of the corresponding higher layer signalling. However, it is suggested that this issue be discussed later during the RAN1 #114bis meeting week in case there are any decisions on supported SL PRS patterns that may impact the maximum value.
· Frequency domain allocation for shared RP
· Spreadtrum: In a shared RP, SL PRS resources can be uniquely identified via SL PRS resource ID only; and a corresponding TP is provided.
· Intel: “[SL PRS frequency domain allocation]” is not separately (pre-)configured and thus should not be listed as a parameter (as in the current CR for TS 38.214) and a corresponding TP is provided to capture that the information is obtained via the “frequency resource assignment” field in the associated SCI format.
· FL comment and recommendation: It would not be accurate to say that only SL PRS resource ID can uniquely identify a SL PRS resource. Although there is only a single resource that would be indicated by a transmitting UE, the frequency domain allocation would still be necessary to determine the resource. However, listing it as a separate parameter would not be accurate and thus, the TP from Intel is recommended below.
· Correction to reflect that starting symbol is determined based on specified rules for shared RP
· Two companies (vivo, CATT) propose TPs for TS 38.214 to clarify that starting symbol for SL PRS in a slot of a shared RP is derived based on specified rules and not provided as part of (pre-)configuration. 
· Proposed TP:
[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 in a dedicated resource pool. [The number of SL PRS symbols] indicates the number of symbols of the SL PRS resource in a shared resource pool.
· FL recommendation: The proposal is reasonable and is suggested for agreement.
· Indexing of SL PRS resources
· One company (xiaomi) proposes that for dedicated and shared RPs, the SL PRS resources are indexed according to certain relative ordering between comb offsets, TDM groups, etc. 
· FL comment: These proposals may not be necessary since we already agreed (for dedicated RP) and made a working assumption (for shared RP) that the SL PRS resources are (pre-)configured with explicit indication of the SL PRS resource ID value. 

[High] FL1 Proposal 2.1-1
· [Proposed Conclusion] It is RAN1 understanding that 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 to avoid issues with AGC.


	Company
	Comments

	CATT
	We think this issue should be concluded and prefer the following revision:
[Proposed Conclusion] It is RAN1 understanding that 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 dedicated resource pools on a SL BWP to avoid issues with AGC. No FDM-ed multiplexing between shared and dedicated RPs.

	OPPO
	OK

	Spreadtrum
	Support

	NEC
	Support

	xiaomi
	Comments.
We think this proposal is only applicable for the dedicated resource pool case; for shared resource pool, there is no additional AGC symbol for SL PRS and no AGC issue will occur. Besudes, it is not necessary to specify constraints explicitly to address potential AGC issues as in Rel-16.

	ZTE
	As we clarified in our Tdoc, since we do not have agreement to restrict the configuration of more than one FDMed dedicated SL PRS resource pools, time resources of SL PRS should be aligned at the BWP-level.
Moreover, in legacy SL communication, for one SL BWP, there is only one potential time location for PSFCH resource in a slot, however, for SL PRS, there can be at most 4 starting symbols for SL PRS resources in a slot. AGC issue is more severe here.

	Qualcomm
	Not support.
This is a (pre-)configuration issue that can be addressed by the network or at deployment. There is no need for RAN1 conclusion or specifications.
In scenarios where it would not be possible to align AGC resources in FDMed resources, it would be network’s (or the regional standards body’s) task to not configure FDMed resource pools. 

	Apple
	The conclusion can be written at “a UE does not expect..” implying it will not be (pre-)configured in this manner

	Panasonic
	ok

	Nokia, NSB
	OK

	LGE
	Do not support. We share the view with Qualcomm. We don’t have such description in SL communication either.

	Ruijie
	Support

	IDCC
	We support to address the issue. Relying on configurations is also fine. Though the group should have a common understanding that the issue should not happen.

	Ericssoncomment
	We share the view given by QC. This can be avoided by network implementation.

	Moderator
	As discussed during Wednesday GTW, no RAN1 conclusion to be made and the issue can be closed.

	
	



[High] FL1 Proposal 2.1-2
· Confirm the following working assumption from RAN1 #114:
· 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.

NOTE: The maximum number of SL PRS resources in a slot of a shared (and dedicated) resource pool that can be (pre-)configured will be treated in a separate proposal. 


	Company
	Comments

	CATT
	Support

	vivo
	We want to be clarified that if SL PT-RS is dropped by SL PRS, can it be understood as ‘SL PRS multiplexing with PSSCH PT-RS’ as stated in the WS. If not, we think we can wait for the conclusion of Proposal 2.3.3-2, and if it is agreed that SL PTRS can be dropped, the WS may be updated as the following.
i.e., taking into consideration multiplexing with PSSCH DMRS, PT-RS, CSI-RS, PSFCH, gap symbols, AGC symbols, PSCCH in the slot

	OPPO
	OK

	Spreadtrum
	Support

	NEC
	Support

	xiaomi
	Support

In RAN1#113 meeting, the following agreement is made:
Agreement 113
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

Therefore, a SL PRS resource in shared resource pool includes not only preconfiguration characteristics but also frequency domain resource allocation information. It would be misleading to say “ The maximum number of SL PRS resources in a slot of a shared resource pool”, and thus it is suggested to revised the wording of last subsub-bullet as:
· [bookmark: OLE_LINK78]The maximum number of (pre-)configuraions of SL PRS resources (or SL PRS resource IDs) in a slot of a shared resource pool that can be (pre-)configured is FFS.



	ZTE
	Generally OK but prefer to firstly address multiplexing issues between SL PRS and PT-RS, CSI-RS. 
As long as we have clear agreement on how to address multiplexing issues, the “i.e., taking into consideration multiplexing with PSSCH DMRS, PT-RS, CSI-RS, PSFCH, gap symbols, AGC symbols, PSCCH in the slot” part can be deleted.

	Qualcomm
	We share vivo’s view on precluding PT-RS from the current discussion.

	Huawei, HiSilicon
	We do not think we need to rush to confirm the working assumption without address the CSI-RS and PT-RS.

	Apple
	Fine with proposal except for the CSI-RS/PT-RS signals.  For example,  FL1 Proposal 2.3.3-3 discusses this and it needs to be finalized.

	Panasonci
	ok

	Nokia, NSB
	Support

	LGE
	Support

	Ruijie
	Support

	Mooderator
	The proposal is updated in FL2 Proposal 2.1-2 to remove SL PT-RS from the list since it is proposed in FL2 Proposal 2.3.3-3 that SL PT-RS is cancelled in case of collisions with SL PRS.

	
	



[High] FL2 Proposal 2.1-2
· 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.

NOTE: The maximum number of SL PRS resources in a slot of a shared (and dedicated) resource pool that can be (pre-)configured is treated in FL2 Proposal 2.1-4. 

	Company
	Comments

	Samsung
	Not support. We think PT-RS is more important RS than PRS.
We support the conforming the original working assumption.

	Nokia, NSB
	Support

	Qualcomm
	Support

	CATT
	Support

	OPPO
	Support

	IDCC
	Support.

	Ericsson
	ok.

	Moderator
	Agreement during Thursday GTW:
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.

	
	



[High] FL1 Proposal 2.1-3
· Agree on TP#1 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 within a slot and the number of symbols of the SL PRS resource in a dedicated resource pool. [number of SL PRS symbols] indicates the number of symbols of the SL PRS resource in a shared 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

	CATT
	Support

	vivo
	Support

	OPPO
	OK

	NEC
	Support

	xiaomi
	Support

	ZTE
	We have concerns for this TP.
This paragraph is not only used to describe SL PRS resource parameters for shared resource pool, but also used for dedicated resource pool. In such case, SL PRS frequency domain allocation should be kept at least for SL PRS resources in a dedicated resource pool.

	Apple
	Agree with ZTE

	Panasonic
	ok

	Nokia, NSB
	A question for clarification: To uniquely identify a SL PRS resource in a shared resource pool, shouldn’t we also consider ‘Starting symbol’ along with ‘SL PRS resource ID’ and a SL PRS frequency domain allocation? While there is no need for explicitly indication of ‘Starting symbol’ to a peer UE in an SCI, for unique identification of a SL PRS resource at other nodes e.g., LMF, ‘Starting symbol’ information may be needed since these nodes are not aware of e.g. the DMRS time domain pattern and hence cannot derive the starting symbol.

	LGE
	Agree with the following small editorial change for clarification.
[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 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.

	Ruijie
	Support

	Moderator
	Agreement during Monday GTW:
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 >





	
	



[High] FL2 Proposal 2.1-4
· The maximum number of SL PRS resource candidates in a slot of a dedicated resource pool is 12.
· For a frequency domain allocation, the maximum number of SL PRS resource candidates in a slot of a shared resource pool is 17.



	Company
	Comments

	Nokia, NSB
	Support

	Qualcomm
	Not support.
It is not clear what is being proposed here. Is there an exaplicit restriction to introduce or is counting the possible combination of comb size, comb offset, duration, and starting symbol?

	Moderator
	@Qualcomm:
This is based on counting the maximum numbers of combinations of comb offsets, duration, starting symbols. 

	CATT
	We support the second bullet ( the maximum number of SL PRS resource candidates in shared RP is 17).
For the first bullet, we are not sure why the number in dedicated RP is 12.

	Sharp
	We are in general fine with the proposal but we propose to align the terminology with previous agreements, i.e. “SL PRS resources candidates”. Intention of the proposal is supposed to be resolving the following FFS in a RAN1 agreement in the last meeting,
	· The maximum number of SL PRS resources in a slot of a shared resource pool that can be (pre-)configured is FFS.


 

	Moderator
	@CATT: 
This corresponds to the maximum # of SL PRS resources possible in a slot of dedicated RP considering the agreements we have so far on supported (M, N) values and conditions for TDM, etc. The maximum value is achieved for at least the following configurations:
· For 3 TDM-ed durations with M = 2 (and N = 4), maximum number of SL PRS resource candidates = 12
· For 2 TDM-ed durations with M = 2 (and N = 4) and 2 TDM duration with M = 1 (and N =2), maximum number of SL PRS resource candidates = 12


	IDCC
	We support the proposal.

	OPPO
	Sorry for missing this proposal in our previous Doc.
Agree with the first bullet.
For shared RP, comb-based multiplexing is not supported, there is no need to congired SL PRS resources corresponding to each comb offset, in another word, for any (M, N ) combination only 1 PRS resource should be configured. Therefore, we propose 8 ({, 1}, {1, 2}, {2, 1}, {2, 2}, {2, 4}, {4, 1}, {4, 2}, {4, 4}) as the max value.

	Ericsson
	OK

	Moderator
	@OPPO:
While for any (M, N) combination, only a single SL PRS resource can be used, it is still necessary to identify the different resources possible for different comb offsets, unless a fixed comb offset is specified (which is not the case). 

	Moderator
	Agreement during Wednesday GTW:
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.


	
	




2.2 Sequence design for SL PRS

Background:
	Sequence for DL PRS is defined using Gold sequence:
.
For DL PRS, the generator of the pseudo-random sequence c(i) is initialized as:
.

Sequence for SL-CSI-RS is defined using Gold sequence:

.
For SL CSI-RS, the generator of the pseudo-random sequence c(i) is initialized as:
.





During RAN1 #112 meeting, the following agreements were made:
	Agreement
SL PRS sequence is generated based on Gold sequence:

where c(i) is a pseudo-random sequence as defined in Clause 5.2.1 of TS 38.211.

Agreement 
· For SL PRS sequence generation, the pseudo-random sequence c(i) initialization equation is defined as a function of at least: slot number, symbol number, and a parameter .
· The pseudo-random sequence c(i) initialization equation is based on initialization equation as for DL PRS


Agreement 
For SL PRS sequence generation, consider at least the following options to define the parameter , and select one option:
· Option 1:  is a higher layer configured parameter
· Option 2:  is based on 12 bits CRC of PSCCH associated with the SL PRS transmission
· Option 3: based on a combination of higher layer configured parameter from a configured ID list and 12 bits of CRC of PSCCH associated with the SL PRS transmission
· Option 5:  is based on 12bits LSB of destination ID
· Option 6:  is based on 8 bits of source ID + 4 zero bits
· Option 7:  is based on the CRC field of the 2nd SCI associated with SL PRS transmission, if there is a 2nd SCI defined.

Agreement 
Range of the parameter  is:  



During RAN1 #112bis-e meeting, the following agreements were made:
	Agreement
For SL PRS sequence generation, no additional parameters other than the following input parameters are used: slot number, symbol number, and the parameter .
Agreement
For SL PRS sequence generation, one of the following options is down-selected to define the parameter  :
· Option 1:  is a higher layer parameter.
· FFS: How the higher layer parameter is obtained, e.g., (pre-)configuration or via LPP/SLPP, etc.
· Option 2:  is based on 12 LSB bits CRC of PSCCH associated with the SL PRS. 
· Option 3: based on a combination of higher layer parameter from a configured ID list and 12 LSB bits of CRC of PSCCH associated with the SL PRS. 
· FFS: How the higher layer parameter/ID list is determined/obtained, e.g., (pre-)configuration or via LPP/SLPP, etc.



During RAN1 #113 meeting, the following working assumption was made:
	Working assumption
· For SL PRS sequence generation, the parameter [image: ][image: ] is defined as below:
· [image: ][image: ] is provided by higher layers to a Tx UE 
· Details on higher layers, including consideration of Tx UE’s own higher layer, are up to RAN2
· The higher layer parameter is provided to an Rx UE via LPP/SLPP.
· FFS: If (pre-)configured for a resource pool and use of SL PRS for sensing is supported, [image: ][image: ] is based on 12 LSB bits CRC of PSCCH associated with the SL PRS
· Otherwise (i.e., if not provided by higher layers), [image: ][image: ] is based on 12 LSB bits CRC of PSCCH associated with the SL PRS



During RAN1 #114 meeting, the following working assumption was made:
	Agreement
Adopt the following update to the editor CR to TS 38.211, Section 8.4.1.6.1: 
	-	 is the sidelink PRS sequence ID, which, if not provided by higher layers, , where is obtained from the decimal representation of the CRC for the sidelink control information mapped to the PSCCH associated with the SL PRS according to   with  and  given by clause 7.3.2 in [4, TS 38.212].







The key open aspects on this topic are:
· Confirmation of the working assumption from RAN1 #113
· Resolution of the FFS within the working assumption from RAN1 #113


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

	Nokia [4]
	Proposal 1: Confirm the working assumption on the SL PRS sequence initialization parameter  by removing the FFS item.


	Huawei, HiSilicon [5]
	Proposal 1: The sequence ID provided to the Rx UE in SLPP shall be associated with a Rx pool.

	LGE [10]
	Proposal 1: Confirm the WA without FFS point on SL PRS sequence ID generation only for unicast. SL PRS sequence ID generation for broadcast and groupcast is based on 12 LSB bits CRC of PSCCH associated with the SL PRS.

	CATT, CICTCI [14]
	Proposal 1: Confirm the working assumption in RAN1#113 as follows (remove the FFS):
· For SL PRS sequence generation, the parameter [image: ][image: ] is defined as below:
· [image: ][image: ] is provided by higher layers to a Tx UE:
· Details on higher layers, including consideration of Tx UE’s own higher layer, are up to RAN2.
· The higher layer parameter is provided to an Rx UE via LPP/SLPP.
· Otherwise (i.e., if not provided by higher layers), [image: ][image: ] is based on 12 LSB bits CRC of PSCCH associated with the SL PRS.

	CMCC [17]
	Proposal 1: Confirm the working assumption with following modification:
Working assumption
· For SL PRS sequence generation, the parameter [image: ][image: ] is defined as below:
· [image: ][image: ] is provided by higher layers to a Tx UE 
· Details on higher layers, including consideration of Tx UE’s own higher layer, are up to RAN2
· The higher layer parameter is provided to an Rx UE via LPP/SLPP.
· FFS: If (pre-)configured for a resource pool and use of SL PRS for sensing is supported, [image: ][image: ] is based on 12 LSB bits CRC of PSCCH associated with the SL PRS
· Otherwise (i.e., if not provided by higher layers), [image: ][image: ] is based on 12 LSB bits CRC of PSCCH associated with the SL PRS

	Apple [21]
	Proposal 1: The following working assumption should be agreed:
Proposal 1-1: 
· For SL PRS sequence generation, the parameter [image: ][image: ] is defined as below:
· [image: ][image: ] is provided by higher layers to a Tx UE 
· Details on higher layers, including consideration of Tx UE’s own higher layer, are up to RAN2
· The higher layer parameter is provided to an Rx UE via LPP/SLPP.
· Otherwise (i.e., if not provided by higher layers), [image: ][image: ] is based on 12 LSB bits CRC of PSCCH associated with the SL PRS
Proposal 1-2:
· Use of SL PRS for sensing is not supported



Summary of observations based on submitted contributions:
· Confirmation of the working assumption from RAN1 #113 and resolution of the FFS within the working assumption
· Since it was agreed during RAN1 #114 that SL PRS may not be used for sensing for resource selection, all companies who expressed a view on the issue indicated support to confirm the working assumption from RAN1 #113 and delete the FFS bullet.
· One company (Huawei) proposes to specify that the sequence ID provided to the Rx UE in the LPP/SLPP is per Rx pool in order to realize some randomization of SL PRS sequence across resource pools.
· FL comment: This proposal was discussed during RAN1 #114 with multiple companies preferring to leave it up to RAN2.
· One company (LGE) proposes that the working assumption is confirmed for unicast while the default method (based on 12 LSB bits CRC of associated PSCCH) is used for groupcast and broadcast. 
· FL comment: On applicability to unicast vs. groupcast/broadcast, it could be left up to RAN2 as well.
· FL recommendation: Confirmt the WA from RAN1 #113 without the FFS bullet. Leave the rest to RAN2.

[High] FL1 Proposal 2.2-1
· The following working assumption is confirmed without the FFS bullet as below:
· For SL PRS sequence generation, the parameter [image: ] is defined as below:
· [image: ] is provided by higher layers to a Tx UE 
· Details on higher layers, including consideration of Tx UE’s own higher layer, are up to RAN2
· The higher layer parameter is provided to an Rx UE via LPP/SLPP.
· FFS: If (pre-)configured for a resource pool and use of SL PRS for sensing is supported, [image: ] is based on 12 LSB bits CRC of PSCCH associated with the SL PRS
· Otherwise (i.e., if not provided by higher layers), [image: ] is based on 12 LSB bits CRC of PSCCH associated with the SL PRS
 
	Company
	Y/N
	Comments

	CATT
	Y
	

	vivo
	Y
	

	OPPO
	OK
	

	Spreadtrum
	Y
	

	NEC
	Y
	

	xiaomi
	Y
	

	mtk
	Y
	

	ZTE
	Y
	

	Qulacomm
	Y
	

	Huawei, HiSilicon
	N
	We suggest to revise the following bullet as
· The higher layer parameter is provided to an Rx UE via LPP/SLPP, which is applicable to a Rx pool.


	Apple
	Y
	

	Panasonic
	Y
	

	Nokia, NSB
	Y
	

	LGE
	Y
	

	Ruijie
	Y
	

	Moderator
	
	Agreement during Monday GTW:
Agreement
· The following working assumption is confirmed without the FFS bullet as below:
· For SL PRS sequence generation, the parameter [image: ] is defined as below:
· [image: ] is provided by higher layers to a Tx UE 
· Details on higher layers, including consideration of Tx UE’s own higher layer, are up to RAN2
· The higher layer parameter is provided to an Rx UE via LPP/SLPP.
· FFS: If (pre-)configured for a resource pool and use of SL PRS for sensing is supported, [image: ] is based on 12 LSB bits CRC of PSCCH associated with the SL PRS
· Otherwise (i.e., if not provided by higher layers), [image: ] is based on 12 LSB bits CRC of PSCCH associated with the SL PRS

	
	
	




2.3 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.





Issues for discussions during RAN1 #114bis (based on inputs in tdocs) include:
· Comb sizes and offsets for SL PRS
· Additional comb sizes (values of N) in dedicated and shared resource pools
· Frequency domain characteristics of SL PRS
· SL PRS bandwidth in dedicated resource pools – in terms of subchannels or PRBs
· Time domain characteristics of SL PRS
· Supported values of number of symbols (values of M) for SL PRS in shared resource pools
· SL PRS mapping within a slot of a shared resource pool, including handling of symbols with SL CSI-RS and SL PT-RS
· SL PRS patterns
· Additional (M, N) values in dedicated and shared resource pools
· AGC and gap symbols
· Presence of AGC symbols in a dedicated resource pool for some special cases
· Essential corrections


Inputs from submitted contributions to RAN1 #114bis. 
Note: References [28] and beyond are from tdocs submitted to AI 8.3.1.3.

	Reference
	Views

	Nokia [4]
	Proposal 2: Confirm the working assumption that SL PRS can be mapped to symbols between PSSCH DMRS symbols.
Proposal 3: Support number of SL PRS symbols M = {1, 2, 4} in shared pools. 
 


	Huawei, HiSilicon [5]
	Proposal 2: The actually transmitted SL CSI-RS symbol should be excluded when determining the symbols mapped for SL-PRS.
Proposal 3: As a general principle, PT-RS should be dropped on the symbol used for SL-PRS transmission.
Proposal 4: 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.

	vivo [7]
	Observation 1: 
· In a shared resource pool, if SL PRS is still assumed to be not mapped to the same symbol as PSSCH PTRS, the available symbols for SL PRS will be largely limited.
Proposal 1: 
· Confirm the Working assumption that SL PRS can be mapped to continuous symbols between PSSCH DMRS symbols.
Proposal 2: 
· In a shared resource pool, if SL PRS and PSSCH PTRS are mapped to the same symbol, the PSSCH PTRS is dropped.
· When considering the last consecutive ‘M’ SL symbols in the slot that can be used for SL PRS, the PSSCH PTRS symbols can be precluded.
Proposal 3: 
· 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 4: 
· In a shared resource pool, SL PRS is not mapped to the same symbol as SL CSI-RS.

Proposal 7: 
· Adopted the following TP for SL PRS time domain allocation into TS38.214 CR.
	< Unchanged parts are omitted >
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 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. 
-	the UE shall drop PSSCH PTRS if SL PRS and PSSCH PTRS are mapped to the same symbol.
-	the UE shall transmit SL PRS after the adjacent PTRS after 2nd SCI which is used for phase noise mitigating for 2nd 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 takes into consideration multiplexing with PSSCH DMRS, SL CSI-RS, PSFCH, gap symbols, AGC symbols, PSCCH in the slot.
-	The UE shall not transmit PSSCH and SL PRS in the same symbol.]
< Unchanged parts are omitted >





	Intel [8]
	Proposal 2
· For SL PRS transmission in a shared resource pool, no additional (M, N) pair is supported beyond what was already specified in the editor CR in TS 38.211 [5]. 
Proposal 4
· Comb size  of 1 is supported in a slot of a dedicated resource pool.
· Agree on TP#3 for support of comb size  for SL PRS resources in a dedicated resource pool.
	------------------------------   TP#3: TS 38.211 -----------------------------------
8.4.1.6.3	Mapping to physical resources
< Unchanged text omitted >
-	the number of symbols  is provided by higher layers and limited to combinations  fulfilling 
-	in a dedicated resource pool: {1, 1}, {1, 2}, {2, 2}, {2, 4}, {4, 4}, {6, 6}, and combinations with  and  where  
-	in a shared resource pool: {1, 1}, {1, 2}, {2, 1}, {2, 2}, {2, 4}, {4, 1}, {4, 2}, {4, 4}
< Unchanged text omitted >





	ZTE [9]
	Proposal 2: Confirm the working assumption: In shared resource pool, SL PRS is mapped to contiguous symbols either before, between, or after PSSCH DMRS symbols
· SL PRS is not mapped before the first PSSCH DMRS symbol
Proposal 3: Adopt TP#1 for TS 38.211.
Reason for change: Capture the agreement that in shared resource pools SL PRS is mapped to contiguous symbols either before, between (WA), or after PSSCH DMRS symbol. Currently the symbol number of  is determined only by the duration of the scheduled resources for transmission of PSSCH and the associated PSCCH, for shared resource pool, the duration of the scheduled resources in a slot indicated in 1st stage SCI can also be used for transmitting SL PRS.
Summary of change: For PSSCH DMRS time-domain location, change the description of  to include both the duration of the scheduled resources for transmission of PSSCH and the associated PSCCH and for transmission of SL PRS for shared resource pool.
Consequences if not approved: It is hard to determine the time location of SL PRS symbols in a slot.
Clause affected: 8.4.1.1.2
	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 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 4: For SL PRS in a shared resource pool, values of M = {1, 2, 3, 4} are supported.
· Adopt TP#2 for TS 38.211
Reason for change: Based on current agreements, (M, N) = (1, 1), (2, 2), (4, 4) for full staggering pattern and (M, N) patterns with M > N with full staggering are supported in shared resource pool, however, the supported M values for the case of M > N with full staggering is unclear
Summary of change: Support M = {1, 2, 3, 4} for SL PRS in a shared resource pool
Consequences if not approved: It is not clear about the supported values of M for SL PRS in a shared resource pool
Clause affected: 8.4.1.6.3
	TP#2
<Unrelated part omitted>
-	the number of symbols  is provided by higher layers and limited to combinations  fulfilling 
-	in a dedicated resource pool: {1, 2}, {2, 2}, {2, 4}, {4, 4}, {6, 6}, and combinations with  and  where  
-	in a shared resource pool:{1, 1}, {1, 2}, {2, 1}, {2, 2}, {2, 4}, {3, 1}, {4, 1}, {4, 2}, {4, 4}
<Unrelated part omitted>




	LGE [10]
	Proposal 3: For a dedicated resource pool, if only comb-based multiplexing of SL PRS resources within a slot is (pre-)configured, SL PRS resource is NOT immediately preceded by an AGC symbol.
Proposal 4: For a dedicated resource pool, if no multiplexing of SL PRS resources within a slot is (pre-)configured, SL PRS resource is NOT immediately preceded by an AGC symbol.

	xiaomi [13]
	Proposal 6: The following TP of TS 38.211 is proposed to capture the definition of guard symbol in a shared resource pool.
	8.2.1 General
<Unchanged parts omitted>
The OFDM symbol immediately following the last symbol used for PSSCH, PSFCH, or S-SSB serves as a guard symbol. The OFDM symbol immediately following the last symbol used for PSSCH or SL PRS in a shared resource pool 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 parts omitted>


Proposal 7: For SL PRS in a shared resource pool, the following values of ‘M’ (number of SL PRS symbols) are supported: {1, 2, 3, …, 6}. 
· In a dedicated resource pool, ‘M’ from {2, …, 6} are supported for cases with M > N with full staggering.
Proposal 8: The following TP of TS 38.211 is proposed to define the candidate values of “M” in a shared resource pool.
	8.4.1.6.3 Mapping to physical resources
<Unchanged parts omitted>
- the number of symbols  is provided by higher layers and limited to combinations  fulfilling 
-	in a dedicated resource pool: {1, 2}, {2, 2}, {2, 4}, {4, 4}, {6, 6}, and combinations with  and  where  -	
[image: ]
<Unchanged parts omitted>




	CATT [14]
	Proposal 2: For SL-PRS in shared resource pools, comb size 6 should be supported.
Proposal 3: For SL-PRS in dedicated resource pools, comb size 1 should be supported.
Proposal 4: For SL-PRS in shared resource pools, SL-PRS pattern with full staggering of (M, N)=(6, 6) should be supported.
Proposal 5: Modify the description of current specification regarding the comb sizes and full staggering patterns for SL-PRS and adopt TP #1.
· TP #1
	Reason for change:
	Corrections on SL positioning reference signal

	
	

	Summary of change:
	In clause 8.4.1.6.3, correct the comb sizes and full staggering patterns for SL-PRS.

	
	

	Consequences if not approved:
	Comb size 1 is not supported for SL-PRS in dedicated resource pools, and comb size 6 and full staggering of (M, N)=(6, 6) are not supported for SL-PRS in shared resource pools.



----------------------------------------- Start of text proposal to TS 38.211 v18.0.0-------------------------------------------
8.4.1.6.3	Mapping to physical resources
[image: ]
----------------------------------------- End of Text proposal to TS 38.211 v18.0.0------------------------------------------


	ASUSTeK [15]
	Proposal 1:  Adopt text proposal 1 in updating of TS 38.214.
	Reason for change:
	Based on RAN1 #114, subchannel is defined for PSCCH in dedicated resource pool. 
Agreement
For the PSCCH configuration in a dedicated resource pool,
· A PSCCH is mapped in a single subchannel similar to shared resource pool and:
· the resource pool is (pre-)configured with the size of a subchannel in PRBs and the number of subchannels, and follow the legacy PSCCH mapping to resources of NR SL.
Current TS 38.214 prohibits to use the last  PRBs in the resource pool, which seems contradict the conclusion of SL PRS bandwidth. 
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.

	
	

	Summary of change:
	Restriction on the last  PRBs utilization is not applied on dedicated SL PRS resource pool.

	
	

	Consequences if not approved:
	Contradiction on the last  PRBs utilization.

	
	

	Clauses affected:
	8 in TS 38.214.

	
	




---------------------------------------< Text Proposal 1 for 38.214> --------------------------------------
[bookmark: _Toc29674367][bookmark: _Toc45810646][bookmark: _Toc29673374][bookmark: _Toc29673233][bookmark: _Toc36645597][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.
A sidelink resource pool Ih can be used for transmission of both SL PRS and PSSCH will be referred to as shared resource pool.
A sidelink resource pool which can be used for transmission of SL PRS and cannot be used for transmission of PSSCH will be referred to as dedicated SL PRS resource pool.
<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> ---------------------------------------

	OPPO [16]
	Proposal 2: For dedicated resource pool, if the bandwidth of PSCCH resource is same as the bandwidth of the resource pool, SL PRS resource is not preceded with an AGC symbol.
Proposal 5: In shared resource pool a UE does not transmit SL CSI-RS and SL PRS in same OFDM symbol.
Proposal 6: In shared resource pool a UE does not transmit SL PT-RS associated with PSSCH and SL PRS in same OFDM symbol.

	CMCC [17]
	Proposal 3: Adopt the following text proposal:
--------------------------<Start of text proposal for TS 38.211>--------------------------
8.4.1.6.3              Mapping to physical resources
-------------------------- Text omitted --------------------------
-	the number of symbols  is provided by higher layers and limited to combinations  fulfilling 
-	in a dedicated resource pool: {1, 2}, {2, 2}, {2, 4}, {4, 4}, {6, 6}, and combinations with  and  where  
-	in a shared resource pool: {1, 1}, {1, 2}, {2, 1}, {2, 2}, {2, 4}, {4, 1}, {4, 2}, {4, 4}, and combinations with  and  where  .
--------------------------<End of text proposal for TS 38.211>--------------------------

	Apple [21]
	Proposal 2:  The sidelink PRS sequence rl(m) should be mapped in sequence starting from rl(0) to resource elements (k,l) in a slot on a new antenna port p (say, 6000), which is different from PSCCH antenna port. Note that there is a need to define the reference point for k=0.

	Sharp [22]
	Proposal 1: Adopt TP#1 in section 5.1 of this document.
-------------------------------------------- Start of TP#1 -------------------------------------------
< Unchanged parts are omitted >
[bookmark: _Toc29674371][bookmark: _Toc137117193][bookmark: _Toc29673237][bookmark: _Toc29673378][bookmark: _Toc36645601][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 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.
-	Within the slot, PSSCH resource allocation starts at symbol sl-StartSymbol+1.
-	The UE shall not transmit PSSCH in symbols which are configured for use by PSFCH, if PSFCH is configured in this slot.
-	The UE shall not transmit PSSCH in the last symbol configured for sidelink.
-	The UE shall not transmit PSSCH in the symbol immediately preceding the symbols which are configured for use by PSFCH, if PSFCH is configured in this slot.
-	The UE shall not transmit PSSCH in symbols where SL PRS is transmitted.
< Unchanged parts are omitted >
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 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 PT-RS 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.]
< Unchanged parts are omitted >
-------------------------------------------- End of TP#1 --------------------------------------------

	SONY [23]
	Proposal 1: Support the working assumption that in. a shared resource pool, SL PRS can be mapped between PSSCH DMRS symbols.

	Lenovo [24]
	Proposal 2: For a shared resource pool, RAN1 to define the SL PRS frequency domain indication in terms of sub-channels. 

	MTK  [25]
	Proposal 2-1: Revise the agreement in RAN1 #114 meeting as: SL PRS is mapped to contiguous symbols after the last PSSCH symbol

Proposal 2-2: Consider the following TP to 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 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.
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



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

	Qualcomm [26]
	Proposal 1: Adopt the following TP in TS 38.214 to clarify that frequency resources of a resource pool correspond to sub-channels when mapping SL-PRS in a dedicated resource pool
	8.2.4.1.2	Resource allocation in frequency domain
For a shared resource pool, the frequency domain resource assignment of a SL PRS resource is the same as PSSCH in the same slot.
For a dedicated resource pool, the frequency domain resource assignment of a SL PRS resource is same as frequency resources of a all the sub-channels of the resource pool.



Proposal 2: Adopt the following TP for TS 38.211 to clearly capture the location of the gap symbol in the dedicated resource pool.
	8.2.1	General
The 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 the last SL PRS resource in a slot in a dedicated resource pool serves as a guard symbol.




	Ericsson [27]
	Proposal 3	In a slot of shared resource pool, a receiving UE is not expected to receive a SL PRS not mapped after the last symbol with second stage SCI.
Proposal 4	A common AGC between PSCCH and SL-PRS can be configured if a dedicated pool does not use TDM or comb-based multiplexing between the pool resources.
a.	The AGC symbol and the SL PRS are assumed to have the same Tx power

	Intel [28]
		------------------------------   TP#2: TS 38.214 -----------------------------------
8.2.4.1.1           Resource allocation in time domain
< Unchanged text omitted >
For a shared 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, PT-RS or 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 ‘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.]
< Unchanged text omitted >



1. 
A UE does not map SL PRS and PT-RS or CSI-RS in the same OFDM symbol for a shared resource pool.
Agree on TP#2 for the restrictions on SL PRS transmission in a shared resource pool. 


	ASUSTeK [29]
		Reason for change:
	It is not clear that whether the mapping restriction between SL PRS and PSFCH is applied in same resource pool or across resource pools.
According to RAN1 #114, the mapping restriction shall be on a shared resource pool with SL-PRS multiplexing.
Agreement
Support the following for SL-PRS multiplexing/collision with the following channels:
· A SL-PRS resource and PSFCH (including the preceding gap symbol) are not mapped on the same symbols


	
	

	Summary of change:
	The mapping restriction between SL PRS and PSFCH is applied in a shared resource pool

	
	

	Consequences if not approved:
	Unexpected mapping restriction between SL PRS and PSFCH in different resource pool.

	
	

	Clauses affected:
	8.2.4.1.1 in TS 38.214.

	
	


---------------------------------------< Text Proposal 2 for 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 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 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.
-     The UE shall not transmit PSFCH (including the preceding gap symbol) and SL PRS in the same symbol.]

-------------------------------------------<   End of Text Proposal 2> ---------------------------------------

Proposal 2:  Adopt Text proposal 2 in updating of TS 38.214.



	Apple [30]
	Proposal 2: Support the following for SL-PRS multiplexing/collision with the following channels:
· Aspect 1: SL-PRS and PT-RS colliding in shared resource pool:
· Alt. 1.2: SL-PRS is not mapped on symbols occupied by PT-RS
· Aspect 4: SL-PRS and UL transmission collisions
· Alt. 4.2: When SL PRS resource and UL transmission resource collide each other, a prioritization rule is not necessary to be specified.
· Note: This implies that we are reusing existing prioritization rules and no additional specification support is needed. 
· Aspect 5: SL-PRS and CSI-RS collisions
· This can be an error case: UE does not map SL-PRS and SL CSI-RS  in the same OFDM symbol(s).


	ZTE [31]
	However, in a SL-PRS symbol, there is no data mapping on that, hence, PT-RS shall not be mapped on resource elements occupied by SL PRS symbol.
Proposal 11: Regarding multiplexing/collision between SL PRS and PT-RS, PT-RS shall not be mapped on resource elements occupied by SL PRS.
· Multiplexing/collision between SL PRS and CSI-RS
Proposal 12: A UE does not map SL PRS and CSI-RS in the same OFDM symbols.
· Collision between SL PRS and Uu or LTE transmission/reception


	LGE [32]
	Proposal 10: When TX and RX SL PRS resources collide each other, a prioritization rule is necessary to drop either operation based on their priorities.
Proposal 11: When SL PRS resource and UL transmission resource collide each other, a prioritization rule is necessary to drop either operation based on their priorities.


	Samsung [33]
	Proposal 2: In a shared resource pool, SL PRS is not mapped on resource elements occupied by SL PTRS when there is PSSCH resource elements after SL PRS symbol(s) and high layer configuration cannot avoid SL PRS and SL PTRs overlapping. 
Unlike SL PTRS and SL PRS, proper high layer configuration always can avoid the overlapping between SL CSI-RS and SL PRS without any restriction of SL PRS pattern. Therefore, above Alt. 6 can be applied for SL CSI-RS and SL PRS.
Proposal 3: SL PRS and SL CSI-RS are not overlapped by high layer configuration. 
If the Proposal 2 and Proposal 3 are agreed, these should be captured in the specification. 
Summary of change
Clarify in TS 38.211 how to map SL PRS resources when there is a collision of SL PTRS and SL PRS and a collision of SL CSI-RS and SL PRS.  
Consequence if not approved
The backward compatibility with legacy Rel-16/17 UEs is not ensured when SL PRS is transmitted in a shared resource pool. Specifically, SL PRS can be overlapped with the existing reference signals of SL PTRS and SL CSI-RS.
Text proposal 2
We provide the Text Proposal for section 8.4.1.6.3 of TS 38.211 [2] as below.
	---------------------------- Start of Text Proposal for TS 38.211 -----------------------------
8.4.1.6.3          Mapping to physical resources
The sequence shall be multiplied with the amplitude scaling 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 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 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 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 resource pool: {1, 2}, {2, 2}, {2, 4}, {4, 4}, {6, 6}, and combinations with  and  where  
-     in a shared 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 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 
In a shared resource pool, if PSSCH is occupied after SL PRS resource within a slot, SL PRS shall not be mapped to resource elements containing PSSCH PT-RS by puncturing SL PRS. Otherwise, a UE is not expected to receive PSSCH PT-RS and SL PRS on the same resource elements.
A UE is not expected to receive sidelink CSI-RS and SL PRS on the same resource elements.
< Unchanged parts are omitted >
--------------------------------------- End of Text Proposal ----------------------------------




	OPPO [34]
	[bookmark: _Toc146708282][bookmark: _Toc146787675]Proposal 7: In shared resource pool a UE does not transmit SL CSI-RS and SL PRS in same OFDM symbol. 
[bookmark: _Toc146787676][bookmark: _Toc146708283]Proposal 8: In shared resource pool a UE drops SL PT-RS in OFDM symbol(s) with SL PRS. 




Summary of observations based on submitted contributions:
2.3.1  Comb sizes and offsets for SL PRS

Summary of observations based on submitted contributions:
·  Additional comb sizes (values of N) in dedicated and shared resource pools
· Two companies (Intel, CATT) propose to support comb size 1 for dedicated resource pool. 
· Motivation from Intel: since (M, N) = (1, 2) is already supported for dedicated resource pool, it would be reasonable to also support (M, N) = (1, 1) since concerns on potential AGC symbol OH, etc. are similar as for (1, 2). 
· Motivation from CATT: to align the supported comb sizes for dedicated and shared resource pools
· Primary concerns during prior discussions: One-symbol SL PRS may incur larger OH due to AGC symbols and there is less motivation to introduce “short duration SL PRS” in a dedicated resource pool.
· One company (CATT) proposes to support comb size 6 for shared resource pool
· Motivation from CATT: to align the supported comb sizes for dedicated and shared resource pools
· Primary concerns during prior discussions: Very limited opportunities to multiplex a 6-symbol SL PRS within a shared RP. Also, concerns with power boosting requirements with comb size 6 when total power is same between PSSCH and SL PRS.
· FL comments: These are proposed below for further considerations. If agreed, corresponding TPs can be discussed further depending on further decisions on supported patterns for these comb sizes.


[High] FL1 Proposal 2.3.1-1
· For SL PRS in a dedicated resource pool, in addition to the already-agreed comb sizes (N) of 2, 4, 6, comb size N = 1 is supported with at least (M, N) = (1, 1).
· FFS: Other patterns with N = 1.
 
	Company
	Comments

	CATT
	Support
We prefer to keep the same design on comb size in shared or dedicated resource pools, then for SL-PRS in dedicated resource pools, comb size 1 should be supported.

	vivo
	We prefer not discuss the issue in the maintance stage

	OPPO
	Basically fine with the proposal.
But at maintance phase, we prefer to remove the FFS bullet.

	Spreadtrum
	Support

	NEC
	Support

	Xiaomi
	Not support.
We think it is not feasible to introduce more (M,N) pattern at this stage.

	mtk
	Don't support

	ZTE
	Support

	Qualcomm
	We agree with OPPO to not include the FFS.
We can be ok with introducing (1, 1)

	Huawei, HiSilicon
	[bookmark: OLE_LINK77]No more comb values.

	Apple
	Do not support. No additional comb values.

	Panasonci
	Ok

	Nokia, NSB
	We share Vivo’s view.

	LGE
	We agree with OPPO and Qualcomm. Support without FFS

	Ruijie
	Support

	Moderator
	As discussed during Monday offline, we would not introduce new comb sizes and the discussion can be closed.

	
	



[High] FL1 Proposal 2.3.1-2
· For SL PRS in a shared resource pool, in addition to the already-agreed comb sizes (N) of 1, 2, 4, comb size N = 6 is supported with at least (M, N) = (6, 6).
· FFS: Other patterns with N = 6.

	Company
	Comments

	CATT
	Support
We prefer to keep the same design on comb size in shared or dedicated resource pools, then for SL-PRS in shared resource pools, comb size 6 should be supported.

	vivo
	We prefer not discuss the issue in the maintance stage

	OPPO
	Basically fine with the proposal.
But at maintance phase, we prefer to remove the FFS bullet.

	Spreadtrum
	Support

	NEC
	Support

	xiaomi
	Not support.
We think it is not feasible to introduce more (M,N) pattern at this stage.

	mtk
	Don't support

	ZTE
	OK

	Qualcomm
	We do not support this proposal.
This came up during discussions on TDMing of PSSCH and SL-PRS where we expressed our concerns with the amount of needed per-RE power boosting.

	[bookmark: OLE_LINK82][bookmark: OLE_LINK83]Huawei, HiSilicon
	No more comb values.

	Apple
	Do not support

	Panasonic
	ok

	Nokia, NSB
	We share Vivo’s view.

	LGE
	Support. N=6 may be beneficial when dummy TB is transmitted.

	Ruijie
	Support

	Moderator
	As discussed during Monday offline, we would not introduce new comb sizes and the discussion can be closed.

	
	




2.3.2  Frequency domain characteristics of SL PRS
Summary of observations based on submitted contributions:
· 
· 
·  SL PRS bandwidth in dedicated resource pools – in terms of subchannels or PRBs
· One company (ASUSTeK) proposes to clarify that the Rel-16 constraint on not using the last  PRBs within a dedicated resource pool does not apply for dedicated SL PRS resource pool since during RAN1 #114 it was concluded that that only the case where SL PRS bandwidth is the same as resource pool bandwidth is supported in Rel-18.
· One company (QC) has a different interpretation of the above conclusion from RAN1 #114 in that the “same as resource pool bandwidth” is subject to granularity of sub-channels, and proposes to clarify this as part of frequency resource assignment for SL PRS in a dedicated resource pool.
· FL comment: FL’s understanding is aligned with that expressed by ASUSTeK and such an interpreration allows SL PRS to use all available PRBs within the resource pool. However, a proposal is made below to solicit other views and resolution of the issue. Once the interpretation is aligned within the group, corresponding TP can be discussed.

[bookmark: _Hlk128172394][High] FL1 Proposal 2.3.2-1
· For a dedicated resource pool, where SL PRS bandwidth is same as resource pool bandwidth, the following interpretation applies:
· Interpretation 1: SL PRS bandwidth corresponds to all PRBs of the resource pool bandwidth
· Interpretation 2: SL PRS bandwidth corresponds to all sub-channels of the resource pool bandwidth

	Company
	Comments

	CATT
	We prefer interpretation 1: SL PRS bandwidth corresponds to all PRBs of the resource pool bandwidth.

	OPPO
	Interpretation 1.
Bandwidth of a resource pool is indicated by the parameter “sl-RB-Number”, sub-channel is the granularity of PSSCH not for SL PRS.

	Spreadtrum
	Interpretation 1.

	NEC
	Interpretation 1.

	xiaomi
	Interpretation 1
We think Interpretation 1 is aligned with the previous agreement, and it is no need to couple the SL PRS bandwidth with subchannel. 

	mtk
	Interpretation 1

	ZTE
	Interpretation 1

	Qualcomm
	Interpretation 2
In sidelink, PRBs that are not in a subchannel are left unused. We support reusing the same principle here. There are two main reasons for this:
· Possible SL-PRS bandwidth values remain the same in the shared and dedicated resource pools, simplifying RAN4 testing as well as implementation. 
· If there is a use for the remaining PRBs in the PSCCH symbols, the same could apply in the SL-PRS symbols

	Huawei, HiSilicon
	Interpretation 1.

	Apple
	Interpretatio 1

	Panasonic
	Interpretaiton 1

	Nokia, NSB
	Interpretation 1.

	LGE
	Interpretation 1. We didn’t have agreement on sub-channel granularity for SL PRS resource.

	Ruijie
	Interpretation 1.

	Moderator
	Agreement during Monday GTW:
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.


	
	


	


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

Summary of observations based on submitted contributions:
·  Time domain characteristics of SL PRS
· Supported values of number of symbols (values of M) for SL PRS in shared resource pools
· So far, only ‘M’ values of 1, 2, and 4 are agreed for SL PRS in a shared resource pool. In view of some discussions during the post-RAN1 #114 meeting CR review phase, companies have provided their views on potential support of additional values as summarized below:
· M = {1, 2, 4}: Nokia, Intel
· M = {1, 2, 3, 4}: ZTE
· M = {1, 2, 4, 6}: CATT
· M = {1, 2, 3, …, 6}: Xiaomi, CMCC
· FL comment: A proposal to consider whether and which additional values of ‘M’ for a shared resource pool is made below. Note that this decision would likely impact the maximum number of SL PRS resources that may be (pre-)configured for a slot of a shared resource pool (assuming a certain frequency assignment). 
· SL PRS mapping within a slot of a shared resource pool, including handling of symbols with SL CSI-RS and SL PT-RS
· Handling of symbols with SL CSI-RS for SL PRS mapping
· Most companies propose that SL PRS is not mapped to the symbols actually used for transmission of SL CSI-RS.
· One company (Samsung) proposes that SL PRS and SL CSI-RS are not overlapped by high layer configuration.
· FL recommendation: Since the actual transmission of SL CSI-RS is up to the Tx UE and indicated to the Rx UE, it would be suffient and more flexible to restrict mapping of SL PRS to symbols with actual transmission of SL CSI-RS.
· Handling of symbols with SL PT-RS for SL PRS mapping
· Multiple companies propose that similar to SL CSI-RS, PSSCH DMRS symbols, a UE does not map SL PRS to symbols with SL PT-RS.
· At least three companies (Huawei, vivo, OPPO) suggest to that SL PT-RS symbols be dropped in case of time domain collisions with SL PRS.
· Further, Huawei and vivo provide additional considerations and potential enhancements to improve the flexibility in multiplexing SL PRS in a slot with SL PT-RS.
· One company (Samsung) proposes that SL PRS is punctured in the symbols with SL PT-RS.
· [bookmark: _Hlk147499797]FL comments and recommendation: Given that SL PT-RS is limited to FR2 and SL positioning support in FR2 is not expected as part of Rel-18, it may not be essential to optimize for this case during maintenance phase of the WI. Thus, a proposal to select between the two alternatives of not mapping SL PRS and SL PT-RS to the same symbols (Alt A) and dropping SL PT-RS in OFDM symbols with SL PRS (Alt B) is presented below. 
· For the option from Samsung to puncture SL PRS, although not strictly contradictory, it does appear not well-aligned in terms of outcome with the original motivation behind the prior RAN1 agreement to map SL PRS to consecutive OFDM symbols. 
· Confirmation of working assumption from RAN1 #114 that SL PRS may be mapped to contiguous symbols between PSSCH DMRS
· Multiple companies propose to confirm the working assumption and there is a TP proposed by ZTE to capture that the gap between two PSSCH DMRS symbols defined by l_d includes not only PSSCH and associated PSCCH but also SL PRS.
· One company (MTK) proposes to reject the working assumption – primary concern being potential adverse impact to channel estimation performance for PSSCH decoding.
· FL comment: Given that the issue was discussed at length last meeting and so far no critical issue have been identified beyond potential PSSCH decoding link performance impact when assuming relatively large PSSCH TBS/higher MCS, it is suggested to consider to confirm the WA. Once this is agreed, a corresponding TP can be discussed to address the interpretation of l_d for PSSCH DMRS in a shared resource pool.  


[High] FL1 Proposal 2.3.3-1
· For SL PRS in a shared resource pool, in addition to the already-agreed values of ‘M’ = {1, 2, 4}, 
· Alt 1: no new values are supported, i.e., ‘M’ can be from {1, 2, 4}
· Alt 2: ‘M’ = 3 is supported, i.e., ‘M’ can be from {1, 2, 3, 4}
· Alt 3: ‘M’ = 6 is supported, i.e., ‘M’ can be from {1, 2, 4, 6}
· Alt 4: ‘M’ = {3, 5, 6} are supported, i.e., ‘M’ can be from {1, 2, 3, 4, 5, 6}

	Company
	Comments

	CATT
	We prefer Alt 3. or Alt.4.

	vivo
	Alt 1

	OPPO
	Alt 1, if Proposal 2.3.1-2 is agreed finally, M can be 6 only in the pattern (6,6)

	NEC
	Alt. 1

	xiaomi
	Alt 4
We think there is no need to restrict the candidate value of M when M>N, for example, M can be 6 (SL PRS occupied symbol #4~#9) for the slot structure shown in the following figure.
[image: ]

	mtk
	We really think that it is not so essential. Then we prefer Alt. 1

	ZTE
	At least M=3 can be supported. (M, N) patterns with M > N with full staggering are supported and N = 1, 2 are already supported in a shared resource pool, we do not see any reason not supporting M=3.

	Qualcomm
	We can be ok with Alt 4, but it should be clarified that the new values are for repetition of patterns with full staggering only:
· For SL PRS in a shared resource pool, and only for M > N, in addition to the already-agreed values of ‘M’ = {1, 2, 4}, 


	[bookmark: OLE_LINK86][bookmark: OLE_LINK87]Huawei, HiSilicon
	We prefer Alt.1

	Apple
	Alt 1

	Panasonic
	Alt 1

	Nokia, NSB
	Alt 1

	LGE
	Fine with either Alt.1 or Alt.3.

	Ruijie
	Alt. 1

	Moderator
	Conclusion during Monday GTW:
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}.


	
	



[High] FL1 Proposal 2.3.3-2
· In a shared resource pool, SL PRS and SL CSI-RS are not mapped to the same OFDM symbol.

	Company
	
	Comments

	CATT
	
	Support.

	vivo
	
	support

	OPPO
	OK
	

	Spreadtrum
	Support
	

	NEC
	Support
	

	xiaomi
	OK
	

	mtk
	
	1, We support SL PRS and SL CSI-RS not to be mapped in same ofdm symbol.
2, As long as SL-PRS could be allocated after PSSCH (TDMed), then there is no such issue (fully decoupled). To have SL-PRS between PSSCH DMRS has created so many issues actually
3, we may consider ZTE proposal to re-define ld which will further impact DMRS allocation. The current ld doesn't take SL-PRS symbol into account 

	ZTE
	Comment
	Currently the symbol number of  is determined only by the duration of the scheduled resources for transmission of PSSCH and the associated PSCCH, for shared resource pool, the duration of the scheduled resources in a slot indicated in 1st stage SCI can also be used for transmitting SL PRS.

	Qualcomm
	OK
	

	[bookmark: OLE_LINK90][bookmark: OLE_LINK89]Huawei, HiSilicon
	
	We suggest to clarify
· SL CSI-RS will not be punctured
The SL CSI-RS means the actually transmitted SL CSI-RS.

	Apple
	Support
	

	Panasonic
	Suppport
	

	Nokia, NSB
	OK
	

	LGE
	Support
	

	Ruijie
	OK
	

	Moderator
	
	Based on offline discussions the proposal is updated as in FL2 Proposal 2.3.3-2.

	
	
	




[High] FL2 Proposal 2.3.3-2
· In a shared resource pool, a UE shall not transmit SL PRS and SL CSI-RS in the same symbol.

	Company
	Comments

	Samsung
	OK

	Nokia, NSB
	Support

	LGE
	Support

	Qualcomm
	Support

	CATT
	Support

	OPPO
	Support

	IDCC
	Support

	Ericsson
	Support

	Moderator
	Agreement during Wednesday GTW:
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)

	
	




[High] FL1 Proposal 2.3.3-3
· In a shared resource pool, handling of SL PRS and SL PT-RS is based on one of:
· Alt A: SL PRS and SL CSI-RS are not mapped to the same OFDM symbol.
· Alt B: Transmission of SL PT-RS is cancelled in OFDM symbols with SL PRS.

	Company
	Alt. A/B
	Comments

	CATT
	Alt. B
	There is one typo for Alt A.
Alt A should be: 
Alt A: SL PRS and SL PT-RSCSI-RS are not mapped to the same OFDM symbol.

	vivo
	Alt B
	In addition, we also prefer the SL PRS is mapped after the SL PT-RS that used for 2nd SCI for phase noise mitigating.

	OPPO
	Alt B
	Alt A may lead to a consequence that SL PRS cannot be transmtted, as the density of SL PT-RS in time domain can be 1.

	Spreadtrum
	Alt B
	

	NEC
	Alt B
	

	Xiaomi
	
	Since FR2 is not supported as FL mentioned, we prefer to not discuss this issue in Rel-18.

	mtk
	Alt A
	Similar comment as that in 2.3.3-2

	ZTE
	Alt B
	

	Qualcomm
	Comment
	We do not think Alt A is feasible for most SL-PRS patterns due to the time domain density of SL PT-RS, which can be high.
Our preference is to delay PT-RS transmission until after SL PRS symbols in a similar manner to DMRS.

	[bookmark: OLE_LINK92]Huawei, HiSilicon
	Alt. B
	In addition, to avoid PT-RS being always puncture, we believe a second SL-PRS starting symbol can be signalled in the SCI.

	Apple
	Alt B
	

	Panasonic
	Alt B
	

	Nokia, NSB
	Alt B
	

	LGE
	Alt B
	

	Ruijie
	Alt B
	

	Moderator
	
	Based on recceieved feedback and offline discussions, the proposal is updated as in FL2 Proposal 2.3.3-3.

	
	
	




[High] FL2 Proposal 2.3.3-3
· In a shared resource pool, transmission of SL PT-RS is cancelled in OFDM symbols with SL PRS.


	Company
	Comments

	Samsung
	Not support. We think PTRS is more important than PRS. 
Acutally, we prefer to consider RE level handling but considering the situation, we suggest the following proposal as:
In Rel-18, SL PTRS and SL PRS are not overlapped by proper configuration of two RSs.
For example, comb size=1 may not be configured in FR2 in order to avoid overlap. 

	Nokia, NSB
	Support

	Qualcomm
	We are ok with the proposal.
After offline discussions, if there is PSSCH to receive after SL-PRS, then that implies that there is PSSCH DMRS after SL-PRS, which could be used in place of PTRS.

	Moderator
	@Samsung: 
What you propose can still be realized based on implementation. The proposal to cancel PT-RS would not even apply if proper configuration can avoid collisions. Moreover, we do not have support of FR2 in Rel-18 SL positioning and it would be clearly beyond the scope of the WI to optimize any further for FR2.

	CATT
	OK with the proposal, we think QC’s answer should address the concern from Samsung.

	OPPO
	Support, share the view as Qualcomm

	IDCC
	We support the FL proposal.

	Ericsson
	OK.

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

	
	





[High] FL1 Proposal 2.3.3-4

· 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.


	Company
	Comments

	CATT
	Support

	vivo
	OK

	OPPO
	OK

	Spreadtrum
	Support

	NEC
	Support

	xiaomi
	Support

	mtk
	No. we suggest to think more about this issue. ZTE has proposal, as mentioned by FL 

	ZTE
	OK

	Qualcomm
	We are ok with the proposal but would like to clarify that mapping after DMRS is still feasible even though the proposal only mentions between DMRS symbols

	[bookmark: OLE_LINK94]Huawei, HiSilicon
	Support

	Apple
	OK

	Panasonic
	Ok

	Nokia, NSB
	Support

	LGE
	We share the view with Qualcomm. We support WA as is.

	Ruijie
	Support

	Moderator
	Agreement during Monday GTW:
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.


	
	






2.3.4  AGC and gap symbols
Summary of observations based on submitted contributions:
·  AGC and gap symbols
· Presence of AGC symbols in a dedicated resource pool for some special cases
· LGE: 
· For a dedicated resource pool, if only comb-based multiplexing of SL PRS resources within a slot is (pre-)configured, SL PRS resource is NOT immediately preceded by an AGC symbol.
· For a dedicated resource pool, if no multiplexing of SL PRS resources within a slot is (pre-)configured, SL PRS resource is NOT immediately preceded by an AGC symbol.
· OPPO: If the bandwidth of PSCCH resource is same as the bandwidth of the resource pool, SL PRS resource is not preceded with an AGC symbol.
· Ericsson: A common AGC between PSCCH and SL-PRS can be configured if a dedicated pool does not use TDM or comb-based multiplexing between the pool resources. The AGC symbol and the SL PRS are assumed to have the same Tx power.
· FL comments: 
· Only for the case mentioned by OPPO may be reasonable to not have an AGC symbol preceding a SL PRS resource. However, whether to optimize for this case (which may be seen as a corner case) needs further inputs.
· Note: the case should be described w.r.t. relative BWs of SL PRS and associated PSCCH rather than relative BWs of PSCCH resource and the resource pool and the SL PRS resource should map to the first SL PRS TDM duration in the slot.
· For other cases, including the case of no multiplexing mentioned by LGE and Ericsson, AGC symbol for SL PRS resource would be necessary in general if the SL PRS bandwidth and associated PSCCH bandwidth are  same. 
· Clarification of guard symbol as described in TS 38.211
· Xiaomi: Clarification that in case of shared resource pool, guard symbol may follow the last symbol of a PSSCH or SL PRS. 
· FL comment: In addition to the above, in a slot of a shared resource pool, guard symbol may follow the last symbol of PSFCH.
· Qualcomm: Clarification on location of guard symbol in dedicated resource pool.
· FL recommendation: A TP combining the two corrections is proposed below.



[Medium] FL1 Proposal 2.3.4-1
· For a dedicated resource pool, if the bandwidth of a SL PRS resource mapped to the first TDM duration in a slot is same as the bandwidth of the associated PSCCH resource, the SL PRS resource is not preceded with an AGC symbol. 

	Company
	Comments

	CATT
	For the dedicated RP, the bandwidth of SL PRS resource is the same as the bandwidth of the resource pool, but a PSCCH is mapped in a single subchannel, so it is difficult to configure the bandwidth of a SL PRS resource mapped to the first TDM duration in a slot is same as the bandwidth of the associated PSCCH resource. Hence, we prefer not to further discuss this case.

	vivo
	Does it mean the bandwidth of dedicated resource pool is the bandwidth of PSCCH? If is, we wonder the benefit of introducing dedicated resourcr pool. And even it is, we still prefer to use the same structure.

	OPPO
	Support.
One resource pool can only include one subchannel, and PSCCH can also occupy all PRBs of a sub-channel.

	NEC
	This proposal seems to be meaningful only if one sub-channel is included in a resource pool, as a special case, we also prefer not to discuss it.

	xiaomi
	No.
[bookmark: OLE_LINK69]We think AGC symbol cannot be omitted when more than one TDM duration is supported, in this case, the total power for PSCCH and SL PRS is not equal, even if the power of a individul SL PRS and PSCCH is equal, because the number of SL PRS in a TDM duration is not equal to the number of PSCCH in that slot.

	mtk
	It seems to be a unrealistic case. We don't support

	ZTE
	Do not support. It seems like a corner case for us.

	Qualcomm
	We prefer to not introduce this exception since it is an optimization for an exceptional case.

	Huawei, HiSilicon
	We do not support this. Unnecessary optimization.

	Apple
	Do not support

	Panasonic
	Do not support

	Nokia, NSB
	The applicable scenario for a such a resource pool which has only one SL PRS resource is not clear. We prefer not to optimize further.

	LGE
	Not clear on the meaning of “the first TDM duration”, but if it means that the dedicated resource pool BW is same as the PSCCH resource, it’s not a practical configuration as it’s very small.

	Ruijie
	Not support.

	Moderator
	Based on the feedback received so far, it looks rather unlikely that we can agree to this proposal. Thus, it is recommended that this discussion is closed and not revisited. 

	
	




[High] FL1 Proposal 2.3.4-2
· Agree on TP#2 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 follows the last symbol of the SL PRS resource mapped to the last TDM duration in the slot. 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 slot of a dedicated resource pool, guard symbol follows the last symbol of the SL PRS resource mapped to the last TDM duration in the slot. 

	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
The OFDM symbol immediately following the last symbol used for PSSCH, PSFCH, or S-SSB serves as a guard symbol. The OFDM symbol immediately following the last symbol used for PSSCH, PSFCH or SL PRS in a shared resource pool serves as a guard symbol. The last OFDM symbol in a slot immediately following a SL PRS resource with the latest starting symbol in a slot in a dedicated resource pool serves as a guard symbol.
< Unchanged text omitted >


 


	Company
	Comments

	CATT
	OK with the TP.

	vivo
	Firstly, for the shared resource pool, does all the SL PRS can be the last symbol of PSSCH, if not, the modification of second sentence may not be right. In addition, we think the SL PRS is mapped in PSSCH symbol. So, in this case, the first modification is not needed.
Secondly, the second modification is unclear to us, what mean “the latest starting symbol”

	OPPO
	If SL PRS is between PSSCH DMRS symbols, i.e., there are additional symbols for PSSCH after the SL PRS, it is not correct to use the symbol immediately following the last symbol for SL PRS as guard symbol.  For a Rx UE, it does not know whether there is SL PRS or not until it decoded SCI 2-D, but it is supposed to know where the guard symbol is earlier. The first added sentence is also overlapping with the first sentence. It would be clear if we clarify that the last symbol for PSSCH is determined according to the legacy.
And we propose to add “only” in the last sentence to reflect the agreement made in RAN1#114.


8.2.1	General
The OFDM symbol immediately following the last symbol used for PSSCH as specified in 8.1.2.1 of [6, TS 38.214], PSFCH, or S-SSB serves as a guard symbol. Only Tthe last OFDM symbol in a slot immediately following a SL PRS resource with the latest starting symbol in a slot in a dedicated resource pool serves as a guard symbol.


	xiaomi
	Support
The current wording may imply that there will be two guard symbols, one after PSSCH and the other after SL PRS. To avoid misunderstanding, suggest to revise as following:
The OFDM symbol immediately following the last symbol used for PSSCH/SL PRS, or PSFCH or SL PRS in a shared resource pool serves as a guard symbol

	mtk
	1, have concern using “latest starting symbol”. Mayber we can use:
“The OFDM symbol immediately following a SL-PRS resource within the last set of consecutive symbols in a slot”

	ZTE
	We prefer to delete the sentence for shared resource pool according to our conclusion: The OFDM symbol immediately following the last symbol used for PSSCH, PSFCH or SL PRS in a shared resource pool serves as a guard symbol. 
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. 

	Qualcomm
	We are ok with the first part of the TP. For the second, we prefer simpler text and it is not clear why the starting location of the SL-PRS needs to be mentioned:
The last OFDM symbol in a slot immediately following the last SL PRS resource in a dedicated resource pool serves as a guard symbol.


	Apple
	Support in general but do not understand the meaning of the latest starting symbol. We are fine with QCs text

	Nokia, NSB
	We agree with Oppo’s TP.

	Ruijie
	Support.

	Moderator
	Based on the feedback, the TP is updated as below as FL2 Proposal 2.3.4-2.
1. The ambiguity regarding the guard symbol in a shared resource pool is addressed by referring to the OFDM symbol “immediately preceding the symbols which are configured for use by PSFCH, if PSFCH is configured in this slot” and “last symbol configured for sidelink” as already used in current specs (TS 38.214).
2. For dedicated resource pool, it would be simplest to just refer to the “last symbol configured for sidelink” which is closest to the agreement from RAN1 #113:
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.

------------------------------   TP#2: TS 38.211 -----------------------------------
8.2.1	General
The OFDM symbol immediately following the last symbol used for PSSCH, PSFCH, or S-SSB serves as a guard symbol. 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 serve as guard symbol(s). In a dedicated SL PRS resource pool, the last symbol configured for sidelink The last OFDM symbol in a slot following SL PRS in a dedicated resource pool serves as a guard symbol.
< Unchanged text omitted >




	
	





[High] FL2 Proposal 2.3.4-2
· Agree on TP#2 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 follows the last symbol of the SL PRS resource mapped to the last TDM duration in the slot. 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 slot of a dedicated resource pool, guard symbol follows the last symbol of the SL PRS resource mapped to the last TDM duration in the slot. 

	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
The OFDM symbol immediately following the last symbol used for PSSCH, PSFCH, or S-SSB serves as a guard symbol. 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 serve as guard symbol(s). In a dedicated SL PRS resource pool, the last symbol configured for sidelink The last OFDM symbol in a slot following SL PRS in a dedicated resource pool serves as a guard symbol.
< Unchanged text omitted >


 


	Company
	Comments

	Nokia, NSB
	OK

	LGE
	Support

	Qualcomm
	What happens to the case where SL-PRS does not extend to the last symbol configured for sidelink? E.g. SL-PRS resources end on Symbol 8, but SL is configured to symbol 10.

	Moderator
	@Qualcomm:
For the example cited by Qualcomm, the gap symbol still would be symbol 10, but since there is no transmission in symbol 9, it is up to UE to utilize symbol 9 as well.

	CATT
	OK

	OPPO
	 “last symbol for PSSCH” should be the last symbol determined according to 8.1.2.1 of 38.214, not the last symbol actually used for PSSCH transmission. We do not think the calrificaiton for the guard symbol before PSFCH is necessary as long as the meaning of “last symbol for PSSCH” is clarified as above.

	Moderator
	@OPPO:
“last symbol for PSSCH” is the existing specs for SL comms resource pools. It is not impacted by our current work.

	IDCC
	Support the FL proposal.

	OPPO 1
	“last symbol for PSSCH” can be interpreted as the last symbol of the actually transmitted PSSCH, if the PSSCH is followed by SL PRS, gap would be inserted in between of PSSCH and SL PRS. 

	Moderator
	To address the point by OPPO, the first sentence is updated as in FL2 Proposal 2.3.4-2a. 

	
	




[High] FL2 Proposal 2.3.4-2a
· Agree on TP#2 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 follows the last symbol of the SL PRS resource mapped to the last TDM duration in the slot. 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 slot of a dedicated resource pool, guard symbol follows the last symbol of the SL PRS resource mapped to the last TDM duration in the slot. 

	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 resource pool without SL PRS, The the OFDM symbol immediately following the last symbol used for PSSCH, PSFCH, or S-SSB serves as a guard symbol. 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 serve as guard symbol(s). In a dedicated SL PRS resource pool, the last symbol configured for sidelink The last OFDM symbol in a slot following SL PRS in a dedicated resource pool serves as a guard symbol.
< Unchanged text omitted >


 


	Company
	Comments

	Moderator
	Agreement during Wednesday GTW:
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 >





	
	




2.4 [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




A key aspect for RAN1 #114bis meeting:
· Capturing the RAN1 agreement on TDM-based multiplexing of SL PRS resources in a slot of a dedicated resource pool


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

	Nokia [4]
	Proposal 5: Discuss if/how the constraint of single (M,N) value mapping within one TDM duration is captured in the specification.


	vivo [7]
	Proposal 9: 
· Adopted the following TP for {M,N} pairs for dedicated resource pool into TS38.214 CR.
	< 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 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 [].
-	only a single {M,N} pair can be mapped within one TDM duration in a slot, where M is the number of SL PRS symbols of a SL PRS resource , N is comb size of a SL PRS resource. And up to 4 {M, N} pairs across different TDM duration can be mapped within a slot, wherein, 4 {M, N} pairs only applies to the case of N=2.
< Unchanged parts are omitted >




	Intel [8]
	Proposal 3
· Agree on TP#2 for TDM based multiplexing of SL PRS resources in a dedicated resource pool.
	------------------------------   TP#2: 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 resource pool, a single combination  can be mapped in a TDM duration in a slot. Different combinations  can be mapped to different TDM durations in a slot. 
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 >




	LGE [10]
	Proposal 2: The following TP is included in CR 38.211.
	8.4.1.6.3	Mapping to physical resources
< Unchanged parts are omitted >
-	the starting symbol  is provided by higher layers for the dedicated 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 resource pool as described in clause 8.2.4.1.1 in [6, TS38.214]
-  In a slot for a dedicated resource pool, one set of symbols is used for transmission of SL PRS resources of a single  combination, and the different set of symbols can be used for transmission of SL PRS resources of the different  combinations.
< Unchanged parts are omitted >




	NEC [11]
	Proposal 3: For a slot without SL data transmission in a shared resource pool, whether the SL PRS from different UEs can be supported should be decided.

	OPPO [16]
	Proposal 1: To capture the agreement with clarification on number of TDMed SL PRS resources within a slot in dedicated resource pool into the CR for 38.214.


	SONY [23]
	Proposal 4: Support a separate UE capability on processing TDM SL-PRS and FDM SL-PRS in dedicated resource pool.

	
Ericsson [27]
	Observation 2	Use of different comb sizes for transmission in the same symbol from different UEs may cause high power variations in the received SL PRS.
Proposal 2	For the configuration of SL PRS in the dedicated pools, resources configured in the same starting symbol must be configured with the same comb size N.



Summary of observations based on submitted contributions:
On multiplexing of different SL PRS resources
· Capturing the RAN1 agreement on TDM-based multiplexing of SL PRS resources in a slot of a dedicated resource pool
· Five companies propose to capture the following agreements from RAN1 #113 and RAN1 #114 on TDM-based multiplexing of SL PRS resources within a slot of a dedicated resource pool, three of them with corresponding TPs.
	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



· FL comment: LGE proposes a TP for TS 38.211, but it seems more appropriate to capture the above agreements in TS 38.214. Accordingly a TP is proposed below.
· FL comment: On a related note, the following bullet in Subclause 8.2.4.1.1 perhaps aims to capture the above agreements but it does not achieve the purpose. Hence, it is suggested that the bullet is deleted. 
· Other proposals related to multiplexing of SL PRS resources within a slot
· NEC: For a slot without SL data transmission in a shared resource pool, whether the SL PRS from different UEs can be supported should be decided.
· FL comment: For a shared resource pool, it has been agreed already that PSSCH is always included, regardless of whether UE has data to transmit or not as per the agreement below:
	Agreement
In a shared resource pool, SL-PRS, associated PSCCH and PSSCH scheduled by the PSCCH are included in the same slot:
· The PSSCH is used for 2nd SCI and SL-SCH
· Note: the UE may not have data available for transmission. Up to RAN2 how to define the specification support for this case.



· SONY: Support a separate UE capability on processing TDM SL-PRS and FDM SL-PRS in dedicated resource pool
· FL comment: This is already under consideration as part of discussion on UE features.
· Ericsson: For the configuration of SL PRS in the dedicated pools, resources configured in the same starting symbol must be configured with the same comb size N.
· FL comment: This is already agreed as part of the above-quoted agreement from RAN1 #113.


[High] FL1 Proposal 2.4-1
· Agree on TP#3 for Section 8.2.4 of TS 38.214 to capture the RAN1 agreements on TDM-based multiplexing of SL PRS resources in a slot in a dedicated resource pool.
	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

The current description via the following bullet is inaccurate and need to be removed:
“-	the number of contiguous symbols and the starting symbol for SL PRS transmission shall correspond to one of the SL PRS resources in parameter [].”

	Summary of change
	Section 8.2.4 in TS 38.214: 
1. 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.
2. Delete the following bullet from Subclause 8.2.4.1.1 as it is inaccurate and could be misunderstood:
“-	the number of contiguous symbols and the starting symbol for SL PRS transmission shall correspond to one of the SL PRS resources in parameter [].”. 

	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 resource pool, SL PRS resources for a single  combination can be mapped to a set of consecutive symbols in a slot. SL PRS resources for different  combinations can be mapped to different sets of consecutive symbols in a slot. Up to four different   combinations can be mapped to different sets of consecutive symbols within a slot, where, four different  combinations may only apply when 
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 >
8.2.4.1.1	Resource allocation in time domain

< Unchanged text omitted >

For a dedicated 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 text omitted >





	Company
	Comments

	CATT
	For the last sentence of the new added paragraph in the TP, the “” should be “”  as follows, according to previous agreement:

For a dedicated resource pool, SL PRS resources for a single  combination can be mapped to a set of consecutive symbols in a slot. SL PRS resources for different  combinations can be mapped to different sets of consecutive symbols in a slot. Up to four different   combinations can be mapped to different sets of consecutive symbols within a slot, where, four different  combinations may only apply when 

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


	vivo
	Does companies think “can be mapped to different sets of consecutive symbols” include the following case
Set 1:{symbol 3, symbol 4}
Set 2:{ symbol 4,symbol 5}
If is, we prefer modify as follows:
For a dedicated resource pool, a single  combination is mapped to a set of consecutive symbols of SL PRS resources in a slot. Different  combinations can be mapped to different sets of consecutive symbols of SL PRS resources in a slot. Up to four different   combinations can be mapped to different sets of consecutive symbols within a slot, where, four different  combinations may only apply when  And different sets of consecutive symbols of SL PRS resources are not overlapped in the time domain.


	OPPO
	Fine with the first change.
But seems the following bullet should not be removed, in our understanding the bullet has nothing to do with the cited agreements, it aims to say the SL PRS should be transmitted in a configured SL PRS resource.

-	the number of contiguous symbols and the starting symbol for SL PRS transmission shall correspond to one of the SL PRS resources in parameter [].


	xiaomi
	The following modification is proposed to avoid the spec ambugity.

For a dedicated resource pool, SL PRS resources for a single  combination can be mapped to a set of consecutive symbols in a slot. SL PRS resources for different  combinations can only be mapped to different sets of non-overlapped consecutive symbols in a slot. Up to four different   combinations can be mapped to different sets of non-overlapped consecutive symbols within a slot, where, four different  combinations may only apply when 


	mtk
	1, yes agree with CATT that 
“For the last sentence of the new added paragraph in the TP, the “” should be modified as “”  “. Because it is for comb-2 case
2, the proposed and existing spec wording is to use “a set of consecutive symbols” to represent “a TDM group”.  We don't think ”  combination” means a TDM group
We have the suggestion:
“SL PRS resources for a single  combination can be mapped to a set of consecutive symbols in a slot”    “SL PRS resources with a same  combination can be mapped to a same set of consecutive symbols in a slot”
Also, need to consider that different sets of consecutive symbols are not overlapped


3, For “Up to four different   combinations can be mapped to different sets of consecutive symbols within a slot, where, four different  combinations may only apply when ” ,

We feel that  the agreement was to say up to 4 TDM group for comb-2 case. For comb-2 the agreed symbol number is either 1 or 2. So it may not have 4 different {L, K} combinations. We suggest the following wording:

“Up to four sets of consecutive symbols can be allowed in a slot. The four sets of consecutive symbols may only apply when . The different sets of consecutive symbols are not overallped with each other”


	ZTE
	1.  should be changed to  = 2
2. Agree with OPPO that the last sentence in section 8.2.4.1.1 should not be deleted. It is a symmetrical description as shared resource pool.
the number of contiguous symbols and the starting symbol for SL PRS transmission shall correspond to one of the SL PRS resources in parameter [].

	Qualcomm
	We should remove “may” from the last part. The RAN1 agreement was that four TDM occasions was only for the comb-2 case 
four different  combinations may only apply …

	Huawei, HiSilicon
	Agree with CATT’s version

	Nokia, NSB
	We propose to capture description of symbols  Also, to avoid overlapping of SL PRS TDM durations, we prefer to capture different sets as ‘disjoint sets’. Further, as per the agreement,  the maximum number of TDM groups only applies to the case of comb-2 (and not no of symbols 2). Hence, the following modification is proposed.

For a dedicated resource pool, SL PRS resources for a single  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 can be mapped to different sets of consecutive symbols in a slot. Up to four different   combinations can be mapped to different disjoint sets of consecutive symbols within a slot, where, four different  combinations may only apply when 


	Moderator
	Based on received feedback the proposal is updated as in FL2 Proposal 2.4-1.

	
	




[High] FL2 Proposal 2.4-1
· Agree on TP#3 for Section 8.2.4 of TS 38.214 to capture the RAN1 agreements on TDM-based multiplexing of SL PRS resources in a slot in a dedicated resource pool.
	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

The current description via the following bullet is inaccurate and need to be removed:
“-	the number of contiguous symbols and the starting symbol for SL PRS transmission shall correspond to one of the SL PRS resources in parameter [].”

	Summary of change
	Section 8.2.4 in TS 38.214: 
1. 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.
2. Delete the following bullet from Subclause 8.2.4.1.1 as it is inaccurate and could be misunderstood:
“-	the number of contiguous symbols and the starting symbol for SL PRS transmission shall correspond to one of the SL PRS resources in parameter [].”. 

	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 resource pool, SL PRS resources for a single 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 can only be mapped to different non-overlapping sets of consecutive symbols in a slot. Up to four different   combinations can be mapped to different non-overlapping sets of consecutive symbols within a slot can be used to map SL PRS resources for same or different  combinations, where four different  combinations non-overlapping sets of consecutive symbols only apply 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 >
8.2.4.1.1	Resource allocation in time domain

< Unchanged text omitted >

For a dedicated 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 text omitted >





	Company
	Comments

	Nokia, NSB
	In “different non-overlapping sets”, the word “different” is redundant.

	LGE
	Support

	Qualcomm
	OK

	Moderator
	@Nokia:
Thanks! The “different” in “different non-overlappiing sets” is indeed redundant and has been deleted in the proposal above. 

	CATT
	OK with the updated version without the “different” .

	OPPO
	We still do not understand why the following is removed.

For a dedicated 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 [].


	Moderator
	@OPPO:
To clarify, the text is NOT removed following feedback from OPPO and other companies – the TP is removed . 

	IDCC
	Support with the update.

	Moderator
	Agreement during Wednesday GTW:
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 >






	
	





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.




Key remaining aspects for RAN1 #114bis meeting include:
· Essential corrections


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

	vivo [7]
	Proposal 10: 
· Adopt the following TP into TS 38.211 CR for SL PRS amplitude scaling factor  .
	< Unchanged parts are 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 

< Unchanged parts are omitted >




	Samsung [12]
	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 -----------------------------
16.2.1	PSSCH
A UE determines a power  for a PSSCH transmission on a resource pool in symbols where a corresponding PSCCH is not transmitted in PSCCH-PSSCH transmission occasion  on active SL BWP  of carrier  as:
	 [dBm]
where
-	 is defined in [8-1, TS 38.101-1]
-	 is determined by a value of sl-MaxTxPower based on a priority level of the PSSCH transmission and a CBR range that includes a CBR measured in slot  [6, TS 38.214]; if sl-MaxTxPower is not provided, then ;
· if the resource pool is common for PSSCH and SL PRS transmissions, the priority level is same for PSSCH and SL PRS.
< Unchanged parts are omitted >

16.2.3A	SL PRS
If the resource pool is common for PSSCH and SL PRS transmission, 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  in clause 16.2.1. The UE may assume the ratio of PSSCH EPRE to SL PRS EPRE ( [dB]) is given by    -10⋅log10 (SL PRS comb size). 
If the resource pool is dedicated for SL PRS transmission, aA 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 for SL PRS 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 common for PSSCH and SL PRS transmissions, the priority level is same for PSSCH and SL PRS 
· if the resource pool is dedicated for SL PRS transmissions, the priority level is for SL PRS
· if a value for  is provided
·  [dBm]
· else
·  [dBm]
where
· if the resource pool is common 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 dedicated for SL PRS transmissions,  is a value of dl-P0-SLPRS
· if the resource pool is common 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 dedicated for SL PRS transmissions,  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 common 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 common 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 dedicated for SL PRS transmissions,  is provided by sl-Alpha-SLPRS
· , where 
·  is obtained
· if the resource pool is common 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 dedicated for SL PRS transmissions, 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 common 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 dedicated for SL PRS transmissions, 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 parts are omitted >
--------------------------------------- End of Text Proposal ----------------------------------




	ASUSTeK [15]
	Proposal 2:  Adopt Text proposal 2 in updating of TS 38.213.
	Reason for change:
	According to RAN1 #113 and 114, SL PRS transmit power is same as that for PSSCH in a shared resource pool. However, current TS 38.213 may induce different derived transmit powers for PSSCH and multiplexed SL PRS in shared resource pool.
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 .


	
	

	Summary of change:
	Align SL PRS transmit power to that for PSSCH.

	
	

	Consequences if not approved:
	Unaligned PSSCH and SL PRS transmit power.

	
	

	Clauses affected:
	16.2.1 and 16.2.3A in TS 38.213.

	
	



---------------------------------------< Text Proposal 2 for 38.213> --------------------------------------
[bookmark: _Toc29917331][bookmark: _Toc45699234][bookmark: _Toc29894878][bookmark: _Toc146214466][bookmark: _Toc29899595][bookmark: _Toc36498206][bookmark: _Toc29899177]16.2.1	PSSCH
A UE determines a power  for a PSSCH transmission on a resource pool in symbols where a corresponding PSCCH is not transmitted in PSCCH-PSSCH transmission occasion  on active SL BWP  of carrier  as:
	 [dBm]
where
-	 is defined in [8-1, TS 38.101-1]
-	 is determined by a value of sl-MaxTxPower based on a priority level of the PSSCH transmission and multiplexed SL PRS, if any, and a CBR range that includes a CBR measured in slot  [6, TS 38.214]; if sl-MaxTxPower is not provided, then ;
-	if dl-P0-PSSCH-PSCCH is provided
<omitted text>
[bookmark: _Toc146214469]16.2.3A	SL PRS
A UE determines a power  for a SL PRS transmission on a shared resource pool in SL PRS transmission occasion  as same as a power of PSSCH transmission by the UE in the slot.
A UE determines a power  for a SL PRS transmission on a dedicated SL PRS 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 of SL PRS transmission 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 common for PSSCH and SL PRS transmissions, the priority level is same for PSSCH and SL PRS 
-	if the resource pool is dedicated for SL PRS transmissions, the priority level is for SL PRS
-	if a value for  is provided
-	 [dBm]
-	else
-	 [dBm]
where
-	if the resource pool is common 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 dedicated for SL PRS transmissions,  is a value of dl-P0-SLPRS
-	if the resource pool is common 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 dedicated for SL PRS transmissions,  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 common 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 common 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 dedicated for SL PRS transmissions,  is provided by sl-Alpha-SLPRS
-	, where 
-	 is obtained 
-	if the resource pool is common 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 dedicated for SL PRS transmissions, 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 common 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 dedicated for SL PRS transmissions, 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> ---------------------------------------

	InterDigital [20]
	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.


	Lenovo [24]
	Proposal 3: Support power control parameter sharing, e.g., SL RS/PRS transmit power among UEs performing SL positioning for the same session, e.g., anchor UEs performing SL-TDoA.



Summary of observations based on submitted contributions:
· Clarification of purpose of amplitude scaling factor  for SL PRS
· One company (vivo) proposed a TP for TS 38.211 to clarify the purpose of amplitude scaling factor for SL PRS. 
· FL recommendation: The proposal seems necessary and is presented below in FL1 Proposal 3-1. 
· Capturing the RAN1 agreement that SL PRS transmit power is same as that for associated PSSCH in a shared resource pool
· Two companies (Samsung, ASUSTeK) propose TPs for TS 38.213 to directly reflect the RAN1 agreement that SL PRS transmit power is same as that for associated PSSCH instead of a separate description for SL PRS power control.
· FL comment: Similar proposals were being made during the CR review phase after RAN1 #113 meeting. However, the Editor’s suggestion was to capture the power control procedure separately for SL PRS. Accordingly, this approach was followed. Technically, the current specs is aligned with the RAN1 agreements – the resulting transmit power for SL PRS would be same as that for associated PSSCH in the slot since the bandwidths for SL PRS and associated PSSCH are the same. Also, the detail of power boosting that may be needed for SL PRS with comb sizes > 1 is also reflected based on the current desciription in TS 38.213 and the amplitude scaling factor defined in TS 38.211. Thus, the proposed TPs do not seem essential.
· 
· 
· 
[High] FL1 Proposal 3-1
· Agree on TP#4 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 >




	Company
	Comments

	CATT
	OK with the TP, since similar descriptions of the amplitude scaling factor for PSSCH DMRS, PSCCH DMRS or SL CSI-RS are captured in specification.

	vivo
	Support

	OPPO
	OK

	Spreadtrum
	Support

	xiaomi
	Support

	ZTE
	OK

	Qualcomm
	OK

	Apple
	OK

	Panasonic
	Ok

	Nokia, NSB
	OK

	Moderator
	Agreement during Monday GTW:
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.


	
	




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


One company (Lenovo) proposed to consider SL PRS muting.

[Low] FL1 Question 4-1
· Companies are encouraged to provide further feedback on whether RAN1 should consider support of muting of SL PRS resources in Rel-18.

	Company
	Comments

	OPPO
	Have not seen the need.

	ZTE
	Not essential

	
	

	
	




One company (Huawei) proposed 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. 
Companies are encouraged to provide feedback 

[Low] FL1 Question 4-2
· Companies are encouraged to share their views on the following proposal:
· 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
	We support the proposal in general, bandwidth and sequence of PSSCH DMRS and SL PRS are the same in shared resource pool, it could be used as SL PRS to improve the accuracy. Regarding the QCL infor. indication, we are fine with SCI 2-D or other higher layer siganling, e.g., SLPP.

	ZTE
	There is no evaluations on whether and how many benefits this enhancement can bring, prefer not to discuss it in maintenance phase.

	Huawei, HiSilicon
	Support.
If the SL-PRS and PSSCH DMRS using the same antenna port, the UE may use PSSCH DMRS and SL-PRS for joint processing, e.g. Doppler estimate, and positioning measurement. This helps simplify the processing of the UE.

	Nokia, NSB
	OK

	Ericsson
	OK, but we are not sure if this is a critical topic to be treated.



[Low] FL1 Question 4-3
· Companies are encouraged to provide further feedback on any issues not discussed in previous seections below that should be discussed during RAN1 #114bis.
	Company
	Comments

	
	

	
	

	
	

	
	



1 
2 
3 
5 Proposals for GTW

5.1 Proposals for Monday GTW

[High] FL1 Proposal 2.3.3-1
· For SL PRS in a shared resource pool, in addition to the already-agreed values of ‘M’ = {1, 2, 4}, 
· Alt 1: no new values are supported, i.e., ‘M’ can be from {1, 2, 4}
· Alt 2: ‘M’ = 3 is supported for the case M > N, (i.e., ‘M’ can be from {1, 2, 3, 4}) 
· Alt 3: ‘M’ = 6 is supported for the case M > N, i.e., ‘M’ can be from {1, 2, 4, 6}
· Alt 4: ‘M’ = {3, 5, 6} are supported for the case M > N, i.e., ‘M’ can be from {1, 2, 3, 4, 5, 6}

[High] FL1 Proposal 2.3.3-4

· 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.


[High] FL1 Proposal 2.3.2-1
· For a dedicated resource pool, where SL PRS bandwidth is same as resource pool bandwidth, the following interpretation applies:
· Interpretation 1: SL PRS bandwidth corresponds to all PRBs of the resource pool bandwidth
· Interpretation 2: SL PRS bandwidth corresponds to all sub-channels of the resource pool bandwidth


[High] FL1 Proposal 2.1-3
· Agree on TP#1 in Section 6 of R1-2310333 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 within a slot and the number of symbols of the SL PRS resource in a dedicated resource pool. [number of SL PRS symbols] indicates the number of symbols of the SL PRS resource in a shared 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 3-1
· Agree on 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 >




[High] FL1 Proposal 2.2-1
· The following working assumption is confirmed without the FFS bullet as below:
· For SL PRS sequence generation, the parameter [image: ] is defined as below:
· [image: ] is provided by higher layers to a Tx UE 
· Details on higher layers, including consideration of Tx UE’s own higher layer, are up to RAN2
· The higher layer parameter is provided to an Rx UE via LPP/SLPP.
· FFS: If (pre-)configured for a resource pool and use of SL PRS for sensing is supported, [image: ] is based on 12 LSB bits CRC of PSCCH associated with the SL PRS
· Otherwise (i.e., if not provided by higher layers), [image: ] is based on 12 LSB bits CRC of PSCCH associated with the SL PRS



5.2 Proposals for Wednesday GTW
FL2 Proposal 2.3.3-2
· In a shared resource pool, a UE shall not transmit SL PRS and SL CSI-RS in the same symbol.

FL2 Proposal 2.3.3-3
· In a shared resource pool, transmission of SL PT-RS is cancelled in OFDM symbols with SL PRS.

FL2 Proposal 2.1-2
· 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.

FL2 Proposal 2.1-4
· The maximum number of SL PRS resource candidates in a slot of a dedicated resource pool is 12.
· For a frequency domain allocation, the maximum number of SL PRS resource candidates in a slot of a shared resource pool is 17.


FL2 Proposal 2.3.4-2a
· Agree on TP#2 in Section 6 of R1-2310334 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 follows the last symbol of the SL PRS resource mapped to the last TDM duration in the slot. 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 slot of a dedicated resource pool, guard symbol follows the last symbol of the SL PRS resource mapped to the last TDM duration in the slot. 

	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 resource pool without SL PRS, The the OFDM symbol immediately following the last symbol used for PSSCH, PSFCH, or S-SSB serves as a guard symbol. 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 serve as guard symbol(s). In a dedicated SL PRS resource pool, the last symbol configured for sidelink The last OFDM symbol in a slot following SL PRS in a dedicated resource pool serves as a guard symbol.
< Unchanged text omitted >


 

FL2 Proposal 2.4-1
· Agree on TP#3 in Section 6 of R1-2310334 for Section 8.2.4 of TS 38.214 to capture the RAN1 agreements on TDM-based multiplexing of SL PRS resources in a slot in a dedicated resource pool.

	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 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 can only 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 four non-overlapping sets of consecutive symbols only apply 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 >





FL1 Proposal 2.1-1
· [Proposed Conclusion] It is RAN1’s understanding that 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 to avoid issues with AGC.




6 List of Text Proposals
TP #1: Section 8.2.4 of TS 38.214

	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 within a slot and the number of symbols of the SL PRS resource in a dedicated resource pool. [number of SL PRS symbols] indicates the number of symbols of the SL PRS resource in a shared 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: Section 8.2.1 of TS 38.211

	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 follows the last symbol of the SL PRS resource mapped to the last TDM duration in the slot. 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 slot of a dedicated resource pool, guard symbol follows the last symbol of the SL PRS resource mapped to the last TDM duration in the slot. 

	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 resource pool without SL PRS, The the OFDM symbol immediately following the last symbol used for PSSCH, PSFCH, or S-SSB serves as a guard symbol. 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 serve as guard symbol(s). In a dedicated SL PRS resource pool, the last symbol configured for sidelink The last OFDM symbol in a slot following SL PRS in a dedicated resource pool serves as a guard symbol.
< Unchanged text omitted >





TP #3: Section 8.2.4 of TS 38.214


	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 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 can only 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 four non-overlapping sets of consecutive symbols only apply 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 >





TP #4: Section 8.4.1.6.3 of TS 38.211

	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 >



7 Outcome from RAN1 #114bis

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
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
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.

Agreement
· The following working assumption is confirmed without the FFS bullet as below:
· For SL PRS sequence generation, the parameter [image: ] is defined as below:
· [image: ] is provided by higher layers to a Tx UE 
· Details on higher layers, including consideration of Tx UE’s own higher layer, are up to RAN2
· The higher layer parameter is provided to an Rx UE via LPP/SLPP.
· FFS: If (pre-)configured for a resource pool and use of SL PRS for sensing is supported, [image: ] is based on 12 LSB bits CRC of PSCCH associated with the SL PRS
· Otherwise (i.e., if not provided by higher layers), [image: ] is based on 12 LSB bits CRC of PSCCH associated with the SL PRS

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
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
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 >




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 >





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.
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- ina dedicated resource pool: {11}, {1, 2}, {2, 2}. {2. 4}, {4.4}. {6. 6}, and combinations with
KSLPRS €{2,4,6} and Ly prs € {3,4,..., 9} where Lo prs > KSnhn®

coms

- inashared resource pool:{1. 1}, {1 2}. {2. 1}. {2.2}. {2, 4}. {4. 1}. {4.2}. {4.4}.{6.6}
- the antenna port p = 6000
‘The reference point for k is subcarrier 0 in common resource block 0.

For transmission of an SL PRS in a dedicated resource pool, the content of the OFDM symbol immediately
preceding the SL PRS resource shall be generated and mapped to resource clements with
- the time-domain index [ = IZ5F%5 — 1

- the set of frequency-domain indices k 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 k' as a function of I — ISZRS.
KRS Symbol number within the sidelink PRS resource [ — I57°°
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
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