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Introduction
One of the objectives of the work item on expanded and improved NR Positioning in Rel-18 was to “specify solutions for support of sidelink positioning (including ranging) in NR systems”, with one of the detailed objectives as follows:
	· 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.


In this document, we share our views on one remaining issue of SL positioning reference signal.
Discussion
Mapping SL PRS to physical resources
The following was agreed in RAN1#114 as a WA, and was confirmed with updates in RAN1#114-bis,
	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
· 



In our understanding, symbols used for “PSSCH DMRS, CSI-RS, PSFCH, gap symbols, AGC symbols, PSCCH”, which are not part of the symbols “that can be used for SL PRS”, should be determined prior to determination of symbols used for SL PRS, and symbols used for SL PRS should be determined prior to determination of symbols used for PSSCH (or else there would be no symbol left for SL PRS after symbols used for PSSCH are determined according to clause 8.1.2.1 of TS 38.214). 
We support the direction of one of the points brought up during the RAN1#114-bis discussions, i.e. exclusion of SL PRS symbols in resource mapping for PSSCH are specified in TS 38.211. We think this can clarify both PSSCH mapping and SL PRS mapping while minimizing the impact to existing specs for PSSCH. Two draft TPs (i.e. TP#1 and TP#2) are provided in section 5.1 and section 5.2 of this document, respectively for TS 38.214 and TS 38.211.
Proposal 1: Adopt TP#1 in section 5.1 and TP#2 in section 5.2 of this document.
Conclusion
In this contribution, we discuss one remaining issue on SL positioning reference signal, and make the following proposal.
Proposal 1: Adopt TP#1 in section 5.1 and TP#2 in section 5.2 of this document.
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Text proposals
[bookmark: _Ref53495207]TP#1 for TS 38.214
-------------------------------------------- Start of TP#1 -------------------------------------------
[bookmark: _GoBack]< Unchanged parts are omitted >
[bookmark: _Toc146791864][bookmark: _Toc29673237][bookmark: _Toc29674371][bookmark: _Toc29673378][bookmark: _Toc36645601][bookmark: _Toc45810650][bookmark: _Toc137117193]8.1.2.1	Resource allocation in time domain
The UE shall transmit the PSSCH in the same slot as the associated PSCCH.
The minimum resource allocation unit in the time domain is a slot.
The UE shall transmit the PSSCH in consecutive PSSCH symbols within the slot, subject to the following restrictions:
-	The UE shall not transmit PSSCH in symbols which are not configured for sidelink. A symbol is configured for sidelink, according to higher layer parameters sl-StartSymbol and sl-LengthSymbols, where sl-StartSymbol is the symbol index of the first symbol of sl-LengthSymbols consecutive symbols configured for sidelink.
< Unchanged parts are omitted >
[bookmark: _Toc146791883]8.2.4.1.1	Resource allocation in time domain
The UE shall transmit the SL PRS in the same slot as the associated PSCCH.
The UE shall transmit the SL PRS in consecutive symbols within the slot.
A UE does not transmit multiple SL PRS resources in the same slot.
For a shared SL PRS resource pool, the UE transmits the SL PRS in PSSCH symbols according to clause 8.1.2.1, [with the following restrictions:
-	the number of contiguous symbols for SL PRS transmission, , shall correspond to one of the SL PRS resources in parameter.
-	the UE shall not transmit SL PRS in symbols where associated PSCCH is transmitted.
-	the UE shall not transmit SL PRS and PSSCH DMRS in the same symbol.
-	the UE shall not transmit SL PRS and SL CSI-RS in the same symbol.
-	the UE shall transmit SL PRS on contiguous symbols either in between or after symbols where PSSCH DMRS is transmitted.
-	the UE shall transmit SL PRS only after the last symbol with second stage SCI. 
-	For a given value of   , SL PRS resource is mapped to the last consecutive   SL symbols in the slot that meet all the other restrictions
-	The UE shall not transmit PSSCH and SL PRS in the same symbol.]
< Unchanged parts are omitted >
-------------------------------------------- End of TP#1 --------------------------------------------
[bookmark: _Ref1482]TP#2 for TS 38.211
-------------------------------------------- Start of TP#2 -------------------------------------------
< Unchanged parts are omitted >
< Unchanged parts are omitted >
[bookmark: _Toc11324544][bookmark: _Toc29230443][bookmark: _Toc146730212][bookmark: _Toc36026702][bookmark: _Toc51774210][bookmark: _Toc45107541]8.3.1.5	Mapping to virtual resource blocks
For each of the antenna ports used for transmission of the PSSCH, the block of complex-valued symbols  shall be multiplied with the amplitude scaling factor   in order to conform to the transmit power specified in [5, TS 38.213] and mapped to resource elements  in the virtual resource blocks assigned for transmission, where  is the first subcarrier in the lowest-numbered virtual resource block assigned for transmission.
The mapping operation shall be done in two steps:
-	first, the complex-valued symbols corresponding to the bit for the 2nd-stage SCI in increasing order of first the index  over the assigned virtual resource blocks and then the index , starting from the first PSSCH symbol carrying an associated DM-RS and meeting all of the following criteria:
-	the corresponding resource elements in the corresponding physical resource blocks are not used for transmission of the associated DM-RS, PT-RS, or PSCCH;
-	secondly, the complex-valued modulation symbols not corresponding to the 2nd -stage SCI shall be in increasing order of first the index  over the assigned virtual resource blocks, and then the index  with the starting position given by [6, TS 38.214] and meeting all of the following criteria:
-	the resource elements are not used for 2nd-stage SCI in the first step; 
-	the resource elements are not in the  symbols used for transmission of the associated SL PRS according to clause 8.2.4.1.1 of [6, TS 38.214].
-	the corresponding resource elements in the corresponding physical resource blocks are not used for transmission of the associated DM-RS, PT-RS, CSI-RS, or PSCCH.
-------------------------------------------- End of TP#2 --------------------------------------------
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