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Introduction
In this contribution, we will provide views on remaining issues of SL positioning reference signal design.

Remaining issues on SL PRS design
2.1 Sequence design
In RAN1#113 meeting, the following working assumption was achieved regarding sequence design for SL PRS:
	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



There was a remaining FFS bullet that the sequence ID is based on 12 LSB bits CRC of PSCCH associated with the SL PRS if use of SL PRS for sensing is supported and (pre-)configured by resource pool. 
In the last RAN1 meeting, such issue has been discussed but no consensus has been reached yet. Since this issue is highly dependent on whether SL PRS can be used for sensing, the discussion was postponed waiting for the progress on RS for sensing. At the end of the last meeting, the following conclusion has been achieved:
	Conclusion
For Scheme 2, in a dedicated resource pool, with regards to the resource (re)-selection procedure, there is no consensus to support to (pre-)configured SL-PRS to derive L1 SL-RSRP for resource exclusion.


With this conclusion, only PSCCH DMRS for sensing is supported and therefore, we propose that:
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

2.2 SL PRS resource configuration
In RAN1#114 meeting, the following agreement on SL PRS resource configuration has been made:
	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


Based on the agreement, there was still an open issue on the constraints to the (pre-)configuration to address potential AGC issues. During the discussion, some companies raised the point that in NR sidelink, the higher layer parameters sl-StartSymbol and sl-LengthSymbols are (pre-)configured per SL BWP, and for different SL resource pools that are FDMed in the SL BWP, the starting symbol and length in a slot are aligned, which has no AGC issues from a Rx UE perspective. 


Figure 1: Illustration of SL RP configurations
However, if different SL PRS patterns are (pre-)configured for a dedicated resource pool, there may have the case where two FDMed dedicated resource pools with different SL PRS patterns or with some resource pools enabling TDMed multiplexing and others not, and it may further cause AGC issues since the AGC symbols across the BWP are not aligned. 


Figure 2: Illustration of SL PRS configuration in dedicated resource pools
In our views, this issue is not a particular issue in SL PRS dedicated resource pools. In sidelink communications, it is possible that different FDMed SL resource pools with some including PSFCH slots and others not, or with different PSFCH periods, in which cases AGC symbols of PSFCH across different resource pools are not aligned. We think that explicit configuration constraints on (pre-)configuration of SL PRS resource is not necessary, it can be addressed by NW implementation.
Proposal 2: Constraints to the (pre-)configuration to address potential AGC issues is not required, and it can be achieved by NW implementation.

Text proposal
3.1 Corrections on RE mapping in a shared resource pool
In previous RAN1 meetings, the following restrictions on (M, N) combinations for a shared resource pool have been achieved:
	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.

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


Based on the agreements, the followings are supported:
· Comb size N = 1, 2, 4.
· Full staggering pattern with M = N and M > N.
· Partial staggering pattern with (M, N) = (1, 2) and (2, 4).
· SL PRS is mapped to contiguous symbols in between or after PSSCH DMRS symbols.
According to the length of symbols in a slot available for SL communication, number of PSCCH symbols and the locations of DMRS for PSSCH, the number of contiguous symbols that can be used to map SL PRS is 1, 2, 3, 4, 5, 6. In our views, the following description in the CR, highlighted in yellow below, is not fully aligned with the agreements [1]:
	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}


Therefore, we propose that:
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>--------------------------

[bookmark: _Ref31533076]Conclusions
In this contribution, we provide our views on remaining issues on SL PRS design, the following proposals are made:
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
Proposal 2: Constraints to the (pre-)configuration to address potential AGC issues is not required, and it can be achieved by NW implementation.
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>--------------------------
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