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Introduction
In RAN#101, the WID on sidelink positioning is approved in [1]. 
	The specific objectives of this work item are:
· 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].


In this contribution, we share our views on the remaining issues on SL positioning reference signal for sidelink positioning.

SL-PRS Frequency and time-domain Pattern
In RAN1#114, the following CR in 8.2.4.1.1 in 38.214 on resource allocation in time domain had been achieved.
	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.]

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 [].
In sidelink resource allocation mode 1 for a shared resource pool, the time domain behaviour for sidelink dynamic grants and sidelink configured grants for SL PRS follows the behaviour in clause 8.1.2.1.
In sidelink resource allocation mode 1 for a dedicated resource pool, the time domain behaviour for sidelink dynamic grants and sidelink configured grants for SL PRS follows the behaviour in clause 8.1.2.1, with the following modifications:
· [“DCI format 3_0” is replaced by “DCI format 3_2”].
· “PSSCH” is replaced by “SL PRS”


In RAN1#113, the following agreement on SL PRS in dedicated resource pool had been achieved [2].
	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).


We think the above agreement should be captured in 8.2.4.1.1 in 38.214.
Therefore, we have the following proposal.
Proposal 1: Adopt the following TP for section 8.2.4.1.1 in TS 38.214.
	Reason for change
	In RAN1#113, the following agreement on SL PRS in dedicated resource pool had been achieved.
	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).


We think the above agreement should be captured in 8.2.4.1.1 in 38.214.

	Summary of change
	Section 8.2.4.1.1 in 38.214: Clarify multiple SL PRS configuration in one slot in the dedicated resource pool.

	Consequences if not approved
	Multiple SL-PRS resource configurations in one time slot are unclear.

	Text proposal
	TS 38.214
8.2.4.1.1	Resource allocation in time domain
************** Unchanged parts omitted**************
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.]
-     A SL-PRS resource and PSFCH (including the preceding gap symbol) are not mapped on the same symbols
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} value can be mapped within one TDM duration in a slot, where M is the number of SL PRS symbols and N is the comb size.

In sidelink resource allocation mode 1 for a shared resource pool, the time domain behaviour for sidelink dynamic grants and sidelink configured grants for SL PRS follows the behaviour in clause 8.1.2.1.
In sidelink resource allocation mode 1 for a dedicated resource pool, the time domain behaviour for sidelink dynamic grants and sidelink configured grants for SL PRS follows the behaviour in clause 8.1.2.1, with the following modifications:
· [“DCI format 3_0” is replaced by “DCI format 3_2”].
· “PSSCH” is replaced by “SL PRS”
************** Unchanged parts omitted**************




The bandwidth of SL PRS
In RAN1#114, the following CR in 8.2.4 in 38.214 on SL-PRS resource had been achieved.
	· [bookmark: _Toc29673247][bookmark: _Toc29673388][bookmark: _Toc29674381][bookmark: _Toc36645612][bookmark: _Toc45810662][bookmark: _Toc130409873]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.]
……


In RAN1#113, the following agreement on the bandwidth of SL PRS had been achieved [2]. It was agreed that SL PRS bandwidth is same as the bandwidth indicated for PSSCH in shared resource pool.
	Agreement
For a shared resource pool, SL PRS bandwidth is same as the bandwidth indicated for PSSCH.


Therefore, in shared resource poo1, a SL PRS resource is uniquely identified by the SL PRS resource ID only within a slot. Therefore, we have the following proposal.
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**************



Conclusion
In this contribution, we provided initial views on SL positioning reference signal. In summary, we have following proposals and observations:
Proposal 1: Adopt the following TP for section 8.2.4.1.1 in TS 38.214.
	Reason for change
	In RAN1#113, the following agreement on SL PRS in dedicated resource pool had been achieved.
	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).


We think the above agreement should be captured in 8.2.4.1.1 in 38.214.

	Summary of change
	Section 8.2.4.1.1 in 38.214: Clarify multiple SL PRS configuration in one slot in the dedicated resource pool.

	Consequences if not approved
	Multiple SL-PRS resource configurations in one time slot are unclear.

	Text proposal
	TS 38.214
8.2.4.1.1	Resource allocation in time domain
************** Unchanged parts omitted**************
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.]
-     A SL-PRS resource and PSFCH (including the preceding gap symbol) are not mapped on the same symbols
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} value can be mapped within one TDM duration in a slot, where M is the number of SL PRS symbols and N is the comb size.

In sidelink resource allocation mode 1 for a shared resource pool, the time domain behaviour for sidelink dynamic grants and sidelink configured grants for SL PRS follows the behaviour in clause 8.1.2.1.
In sidelink resource allocation mode 1 for a dedicated resource pool, the time domain behaviour for sidelink dynamic grants and sidelink configured grants for SL PRS follows the behaviour in clause 8.1.2.1, with the following modifications:
· [“DCI format 3_0” is replaced by “DCI format 3_2”].
· “PSSCH” is replaced by “SL PRS”
************** Unchanged parts omitted**************



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**************
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