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[bookmark: OLE_LINK1]Introduction
In RAN#98-e meeting, various features have been recommended for normative work [1] for support of sidelink (SL) ranging/positioning. 
	· 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 procedures for transmit power control for SL PRS transmissions at least based on open loop power control (OLPC) [RAN1]. 


[bookmark: _Hlk146704187]The basic enhancement of NR Rel-18 positioning has been finished from RAN1 perspective including the feature of SL positioning reference signal, and the initial versions of RAN1 specifications including TS 38.211, 38.212, 38.213, 38.214 and 38.215 have been approved in RAN#101 meeting.
In this contribution, we provide our views on remaining issues for SL positioning reference signal. 
Discussion
2.1 PSSCH DMRS time-domain location
	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
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 shared resource pools, a UE does not map SL-PRS and PSSCH DMRS in the same OFDM symbol(s).


In shared SL PRS resource pools, a UE transmits the SL PRS in PSSCH symbols according to clause 8.1.2.1 TS 38.214, SL PRS, associated PSCCH and PSSCH scheduled by the PSCCH are included in the same slot. Only TDM-based multiplexing between PSSCH and SL PRS is supported and SL PRS is mapped to contiguous symbols either before, between (WA), or after PSSCH DMRS symbol. We suggest the following TP:
Proposal 1: Adopt TP#1 for TS 38.211: 
Reason for change: In shared SL PRS resource pools, the pattern of PSSCH DMRS is based on PSCCH and PSSCH symbols. SL PRS is transmitted in PSSCH symbols and the duration of the scheduled resources in a slot indicated in 1st stage SCI can also be used for transmitting SL PRS. However, currently in the spec the symbol number of  is determined only by the duration of the scheduled resources for transmission of PSSCH and the associated PSCCH. 
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: The PSSCH DMRS pattern may be changed based on non-consecutive 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 SL PRS resource pool, including the OFDM symbol duplicated as described in clauses 8.3.1.5 and 8.3.2.3.
Table 8.4.1.1.2-1: PSSCH DM-RS time-domain location.
	  in symbols
	DM-RS position 

	
	PSCCH duration 2 symbols
	PSCCH duration 3 symbols

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

	
	2
	3
	4
	2
	3
	4

	6
	1, 5
	
	
	1, 5
	
	

	7
	1, 5
	
	
	1, 5
	
	

	8
	1, 5
	
	
	1, 5
	
	

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

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

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

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

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


<Unrelated part omitted>



Moreover, in SL communication, the UE shall transmit the PSSCH in consecutive symbols within a slot as reflected in current spec. However, in a shared SL PRS resource pool, if SL PRS is mapped to contiguous symbols between PSSCH DMRS symbols, PSSCH can be transmitted in non-consecutive symbols within the slot.
Proposal 2: Adopt TP#2 for TS 38.214: 
Reason for change: In a shared SL PRS resource pool, if SL PRS is mapped to contiguous symbols between PSSCH DMRS symbols, a UE may transmit PSSCH in non-consecutive symbols within the slot.
Summary of change: Change “The UE shall transmit the PSSCH in consecutive symbols within the slot” to “The UE may transmit the PSSCH in consecutive symbols within the slot”
Consequences if not approved: The spec do not fully capture RAN1’s agreements. The UE can only transmit PSSCH in consecutive symbols.
Clause affected: 8.1.2.1
	TP#2
8.1.2.1	Resource allocation in time domain
The UE shall transmit the PSSCH in the same slot as the associated PSCCH.
The minimum resource allocation unit in the time domain is a slot.
The UE shall may transmit the PSSCH in consecutive symbols within the slot, subject to the following restrictions:
· The UE shall not transmit PSSCH in symbols which are not configured for sidelink. A symbol is configured for sidelink, according to higher layer parameters sl-StartSymbol and sl-LengthSymbols, where sl-StartSymbol is the symbol index of the first symbol of sl-LengthSymbols consecutive symbols configured for sidelink.
<Omitted>



2.2 Terminology alignment
	Agreement
With regards to the dedicated resource pool for positioning, suggest to the editors to align the terminology used as:
· “Dedicated SL PRS resource pool” defined in 38.214 as shown below:
· 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.
Agreement
With regards to the shared resource pool for positioning, suggest to the editors to align the terminology used as:
· “shared SL PRS resource pool” defined in 38.214 as shown below:
A sidelink resource pool which can be used for transmission of both SL PRS and PSSCH will be referred to as shared SL PRS resource pool.


Proposal 3: Adopt TP#3 for TS 38.211: 
Reason for change: Based on RAN1’s agreement, “dedicated SL PRS resource pool” and “shared resource pool” are suggested for editors to align the terminology.
Summary of change: Use “dedicated SL PRS resource pool” and “shared SL PRS resource pool”
Consequences if not approved: The terminologies among specs are not aligned
Clause affected: 8.2.1, 8.4.1.6.3
	TP#3
8.2.1	General
In a shared SL PRS resource pool, the OFDM symbol immediately preceding the symbols which are configured for use by PSFCH if PSFCH is configured in this slot, and the last symbol configured for sidelink in a slot, serve as guard symbol(s). In a dedicated SL PRS resource pool, the last symbol configured for sidelink in a slot serves as a guard symbol. Otherwise, the OFDM symbol immediately following the last symbol used for PSSCH, PSFCH, or S-SSB serves as a guard symbol. 
The first OFDM symbol of a PSSCH and its associated PSCCH is duplicated as described in clauses 8.3.1.5 and 8.3.2.3. The first OFDM symbol of a PSFCH is duplicated as described in clause 8.3.4.2.2.
The OFDM symbol immediately preceding an SL PRS transmission in a dedicated SL PRS resource pool is generated as described in clause 8.4.1.6.3.
[bookmark: _Toc146795169]
<Omitted>
8.4.1.6.3	Mapping to physical resources
The sequence shall be multiplied with the amplitude scaling factor  in order to conform to the transmit power specified in [5, TS 38.213] and mapped to resources elements  according to 

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



Conclusion
In this contribution, we provide our views on remaining issues of SL positioning reference signals for Rel-18 positioning, and we have the following proposals:
Proposal 1: Adopt TP#1 for TS 38.211.
Proposal 2: Adopt TP#2 for TS 38.214.
Proposal 3: Adopt TP#3 for TS 38.211.
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