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1. Introduction
The following agreements on SL positioning reference signal were made in RAN1#114-bis meeting.
	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.

	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 >




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



In this contribution, we discuss the solutions for SL PRS design, the structure of SL positioning slot, and SL PRS transmission power control.
2. Discussions
The multiplexing of SL PRSs transmitted from the different UEs in a slot was agreed to be supported in RAN1. One remaining issue is whether or not to allow disabling such multiplexing in a resource pool. 
For TDM case, if the number of SL symbols is configured so small so that TDM cannot be accommodated in a slot, TDM can be disabled in order not to waste a symbol for AGC prior to SL PRS resource. The symbol that would be used for AGC in TDM case can be used for SL PRS symbol if TDM is disabled. Considering PSCCH can occupy up to 3 symbols, one symbol increase for SL PRS could be significant in detection performance.
For the comb-based multiplexing case, two adjacent SL PRS resources can interfere each other due to no gap between those SL PRS resources in frequency domain. This interference issue can significantly degrade the performance when one SL PRS resource is transmitted in a long distance while the other SL PRS resource in a short distance. That could be avoided by configuring SL PRS resources apart from each other with some gap by network. However, if the configured SL PRS resources are only composed of comb size=2, then there is no way other than disabling the comb-based multiplexing in a resource pool.
From the discussions above, disabling TDM and/or FDM provides a benefit of the efficient use of SL PRS symbol and/or the suppressed interference between SL PRS resources. Therefore we propose to support enabling/disabling TDM and FDM separately in a resource pool.
Proposal 1. In a dedicated resource pool, the following configurations are supported.
Enable/disable of TDM-based of SL PRS multiplexing
Enable/disable of comb-based SL PRS multiplexing

	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.


There are the agreements in RAN1 on the cases where AGC symbol is needed before SL PRS resources. If only comb-based multiplexing of SL PRS resources within a slot is (pre-)configured in a dedicated resource pool, there is no Tx power difference between PSCCH and SL PRS symbols in time domain. Therefore, no AGC symbol needs to be inserted between PSCCH and SL PRS resource. Whether a transient period is needed or not due to the different RE PSD between PSCCH and SL PRS resource in frequency domain is up to RAN4, but it’s not directly related to the issue of AGC symbol.
Proposal 2: For a dedicated resource pool, if only comb-based multiplexing of SL PRS resources within a slot is enabled, SL PRS resource is NOT immediately preceded by an AGC symbol.
With the same reasoning as above, if neither TDM nor comb-based multiplexing within a slot is (pre-)configured in a dedicated resource pool, there is no need to insert AGC symbol between PSCCH and SL PRS resource. Whether a transient period is needed or not due to the different RE PSD between PSCCH and SL PRS resource in frequency domain is up to RAN4, but it’s not directly related to the issue of AGC symbol.
Proposal 3: For a dedicated resource pool, if both TDM-based and comb-based multiplexing of SL PRS resources within a slot is disabled, SL PRS resource is NOT immediately preceded by an AGC symbol.
3. Conclusions
In this contribution, the solutions for SL PRS design, the structure of SL positioning slot, and SL PRS transmission power control were discussed. The following proposals were made as a conclusion.
Proposal 1. In a dedicated resource pool, the following configurations are supported.
Enable/disable of TDM-based of SL PRS multiplexing
Enable/disable of comb-based SL PRS multiplexing
Proposal 2: For a dedicated resource pool, if only comb-based multiplexing of SL PRS resources within a slot is enabled, SL PRS resource is NOT immediately preceded by an AGC symbol.
Proposal 3: For a dedicated resource pool, if both TDM-based and comb-based multiplexing of SL PRS resources within a slot is disabled, SL PRS resource is NOT immediately preceded by an AGC symbol.
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