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[bookmark: _Ref129681832][bookmark: _Hlk134024791]In RAN1#113 meeting, the WID on Expanded and Improved NR Positioning [1] was discussed. The following was agreed [2] on the topic of SL positioning reference signal:
	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.

Agreement
For a dedicated resource pool, at least the case where SL PRS bandwidth is same as resource pool bandwidth is supported.

Agreement
For a shared resource pool, SL PRS bandwidth is same as the bandwidth indicated for PSSCH.

Agreement
For a shared resource pool
· A SL PRS resource refers to a time-frequency resource within a slot that is used for SL PRS transmission.
· Characteristics associated with a SL PRS resource in a slot of a shared resource pool include at least: 
· SL PRS resource ID, 
· SL PRS comb offset and associated SL PRS comb size (N), 
· SL PRS starting symbol and number of SL PRS symbols (M),
· SL PRS frequency domain allocation
· SL PRS freq domain allocation is not used to identify a unique SL PRS resource ID
· A SL PRS resource is identified by a combination of SL PRS resource ID and a SL PRS frequency domain allocation. This combination is unique within a slot of a shared resource pool.
NOTE 1: The above does not imply need for signalling/(pre-)configuration of all these parameters

Conclusion
For a dedicated or shared resource pool, at least the following characteristics are NOT included as part of characteristics of a SL PRS resource:
· Periodicity, number of instances/repetitions of SL PRS

Agreement
Comb-based multiplexing of SL PRS resources from different UEs in a slot is NOT supported for shared resource pools.

Conclusion
TDM-ed SL PRS resources within a slot from a single UE in a dedicated/shared resource pool is not supported in Rel-18.

Agreement
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).

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

Agreement
For a shared resource pool, SL PRS transmit power is same as that for PSSCH.

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


In this paper, we present our views on SL positioning reference signal and proposals for moving forward.
Mapping SL PRS to physical resources
It has been acknowledged in RAN1#113 the need for a gap symbol for Tx-Rx switching following a SL PRS at least when the gap symbol is the last of a slot. 
In RAN1#112, it was agreed that the TDM-based multiplexing of SL PRS in a slot is supported. For TDD case, it is useful to have gap symbol, for example for RTT, when SL PRS resources are TDMed in a slot. Otherwise, the UE may not be able to receive the next SL transmission. Therefore, each SL-PRS resource will need a gap symbol, which means a gap symbol is needed in between TDM of multiple SL PRS resources within a slot, in case UE transmitting and receiving SL-PRS in the same slot e.g. in the RTT (multi-RTT) procedure. 
Based on the above analysis, we propose the following:
Proposal 1: Support the following case: 
· In a dedicated resource pool, a SL PRS resource is immediately followed by a gap symbol, at least when TDM of multiple SL PRS resources within a slot is enabled in the dedicated resource pool.
Sequence design for SL PRS
According to the agreement in RAN1#112, SL-PRS sequence is generated based on Gold sequence:

where c(i) is a pseudo-random sequence as defined in Clause 5.2.1 of TS 38.211.
It was also agreed in RAN1#112 that for the SL PRS sequence generation, the initialization equation of pseudo-random sequence c(i) is defined as a function of at least: slot number, symbol number and a parameter [image: ]. Moreover, the initialization equation of c(i) is based on initialization equation as for DL PRS. Furthermore, it was further agreed in RAN1#112bis-e that For SL PRS sequence generation, no additional parameters other than the following input parameters are used: slot number, symbol number, and the parameter [image: ].
The remaining issue of sequence design for SL PRS is to decide how the SL-PRS sequence ID [image: ] is configured. In order to have fewer changes to the RAN1 specs, it is proposed that for SL PRS sequence generation, the [image: ][image: ] parameter is also provided by higher layer, just as the sequence generation specified for the DL PRS which depends on a higher layer parameter dl-PRS-SequenceID. 
Meanwhile, privacy and/or security are the main concerns for defining the [image: ][image: ] parameter, the advantages of providing [image: ] by higher layers are: 
· For privacy (i.e., the sequence ID is not identified by all the surrounding UEs), since PSCCH is expected to be decodable by any receiving UE, [image: ][image: ] provided by higher layers can address the concern by adding privacy at higher layers. 
· For security, [image: ][image: ] provided by higher layers can also address the concern since security is implemented at higher layers, and there will be no issue when an attacker disrupts the measurements by sending a tailored SL PRS sequence, as seen in case if  [image: ][image: ] is based on 12 LSB bits CRC of PSCCH associated with the SL PRS.
· Higher layer configured parameters can be common among UEs to support SL PRS sensing operation.
· Higher layer configuration enables explicit control over interference and follows the existing Uu procedure.
Based on the above analysis, we propose the following:
Proposal 2: Confirm the working assumption with the option that [image: ][image: ] is provided by higher layers to a Tx UE：
Working assumption Agreement
· For SL PRS sequence generation, the parameter [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
Conclusions
In this contribution, we present our views on SL positioning reference signal.  Based on the discussions in the previous sections we propose the following: 
Proposal 1: Support the following case: 
· In a dedicated resource pool, a SL PRS resource is immediately followed by a gap symbol, at least when TDM of multiple SL PRS resources within a slot is enabled in the dedicated resource pool.
Proposal 2: Confirm the working assumption with the option that [image: ][image: ] is provided by higher layers to a Tx UE：
Working assumption Agreement
· For SL PRS sequence generation, the parameter [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
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