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[bookmark: _Ref118382196]Introduction
The study on expanded and improved NR positioning had been completed in RAN1#111, and the item was converted into work item in RAN#98 with following objectives on SL positioning[1]:
· Specify solutions for support of SL positioning (including ranging) in NR systems, including the following [RAN1, RAN2, RAN3, RAN4]:
· Specify SL PRS for support of SL 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 SL 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 SL 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 reporting signalling and procedures to facilitate support of SL positioning in all coverage scenarios and for PC5-only and joint PC5-Uu scenarios [RAN2, RAN3]: 
· Specify the protocol and procedures for SL positioning between UEs (Protocol for SL positioning procedures (SLPP)).
· Specify the protocol and procedures for SL positioning between UEs and LMF. 
· Specify signalling to NG-RAN for SL 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 the last meeting the item of Expanded and Improved NR Positioning was completed, in this paper we discuss and give our views on some remaining issues on SL PRS.
Discussion
In the last meeting the following agreement[2] was achieved but not captured in the latest CR, furthermore it is better to clarify that comb-2 is for all TDM-ed SL PRS resources.
	[bookmark: _Hlk146699260]Agreement
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 for all TDM-ed resources.



[bookmark: _Toc146708278][bookmark: _Hlk146700609]Proposal 1: To capture the agreement with clarification on number of TDM-ed SL PRS resources within a slot in dedicated resource pool into the CR for 38.214.

There is one issue for FFS in the following agreement achieved in the last meeting[2]. Depending on the resource pool bandwidth and PSCCH resource configuration, it may happen that only one SL PRS resource is configured in the resource pool and the configured bandwidth of PSCCH is same as that of the resource pool, and also same as the SL PRS resource. In this case, as symbol-level transmission power of PSCCH is same as associated SL PRS, no AGC symbol is necessary in between the PSCCH and SL PRS.
	[bookmark: _Hlk146702609]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.



[bookmark: _Toc146708279]Proposal 2: For dedicated resource pool, if the bandwidth of PSCCH resource is same as the bandwidth of the resource pool, SL PRS resource is not preceded with an AGC symbol.

Furthermore, if multiple FDM-ed resource pools are (pre-)configured on the SL BWP, (pre-)configuration should guarantee that starting symbol and number of contiguous OFDM symbols for any SL PRS resource should be aligned across the FDM-ed resource pools. Otherwise, additional AGC operation may be needed for a receiver in the middle of a SL PRS resource.
[bookmark: _Toc146708280]Proposal 3: Make the following as a conclusion: It is RAN1 understanding that starting symbol and number of contiguous OFDM symbols for any SL PRS resource are aligned across all FDM-ed resource pools on a SL BWP. 

One more FFS issue is the maximum number of SL PRS resources in a slot of a shared resource pool in the working assumption below. As TDM-based and comb-based multiplexing are not supported in a shared resource pool, there is no need to (pre-)configure multiple SL PRS resources with same pattern for accommodating multiple UEs, rather, for a given pattern at most one SL PRS resource is sufficient. According [3] there are 8 SL PRS resource patterns in shared resource pool: {1, 1}, {1, 2}, {2, 1}, {2, 2}, {2, 4}, {4, 1}, {4, 2}, {4, 4}, therefore, 8 should be the maximum number.
	Working assumption
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
· The maximum number of SL PRS resources in a slot of a shared resource pool that can be (pre-)configured is FFS.



[bookmark: _Toc146708281]Proposal 4: The maximum number of SL PRS resources in a slot of a shared resource pool that can be (pre-)configured is 8. 

In shared resource pool SL CSI-RS (up to 2 antenna ports) and SL PT-RS (in FR2 only) are needed to support SL communication. The OFDM symbol and RE location for SL CSI-RS transmission in a slot is configured by Tx UE via PC5-RRC (IE SL-CSI-RS-Config included in RRCReconfigurationSidelink message as reproduced below), to avoid the potential overlapping between SL CSI-RS and SL PRS as shown in Figure 1, SL CSI-RS should not be transmitted in OFDM symbol(s) used for SL PRS.
SL-CSI-RS-Config-r16 ::=                SEQUENCE {
    sl-CSI-RS-FreqAllocation-r16            CHOICE {
        sl-OneAntennaPort-r16                   BIT STRING (SIZE (12)),
        sl-TwoAntennaPort-r16                   BIT STRING (SIZE (6))
    }                                                                                                           OPTIONAL, -- Need M
    sl-CSI-RS-FirstSymbol-r16               INTEGER (3..12)                                                     OPTIONAL, -- Need M
    ...
}

[image: ]
Figure 1. [bookmark: _Ref142397187]Overlapping between SL CSI-RS and SL PRS
[bookmark: _Toc146708282]Proposal 5: In shared resource pool a UE does not transmit SL CSI-RS and SL PRS in same OFDM symbol. 
Antenna port(s) of SL PT-RS are same as associated PSSCH and may be different than the antenna port of SL PRS in same slot. Therefore, SL PT-RS associated with PSSCH should not be transmitted in OFDM symbol(s) used for SL PRS.
[bookmark: _Toc146708283]Proposal 6: In shared resource pool a UE does not transmit SL PT-RS associated with PSSCH and SL PRS in same OFDM symbol. 
Conclusion
In this contribution, we discussed the remaining issues on SL PRS design for SL positioning, we have following proposals:
Proposal 1: To capture the agreement with clarification on number of TDMed SL PRS resources within a slot in dedicated resource pool into the CR for 38.214.
Proposal 2: For dedicated resource pool, if the bandwidth of PSCCH resource is same as the bandwidth of the resource pool, SL PRS resource is not preceded with an AGC symbol.
Proposal 3: Make the following as a conclusion: It is RAN1 understanding that starting symbol and number of contiguous OFDM symbols for any SL PRS resource are aligned across all FDM-ed resource pools on a SL BWP.
Proposal 4: The maximum number of SL PRS resources in a slot of a shared resource pool that can be (pre-)configured is 8.
Proposal 5: In shared resource pool a UE does not transmit SL CSI-RS and SL PRS in same OFDM symbol.
Proposal 6: In shared resource pool a UE does not transmit SL PT-RS associated with PSSCH and SL PRS in same OFDM symbol.
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