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In RAN#98-e the new WID on Expanded and Improved NR Positioning in RP-223549 was approved [1]. The first objective of the WID is the support of positioning for sidelink:
· “Specify solutions for support of sidelink positioning (including ranging) in NR systems, including the following [RAN1, RAN2, RAN3, RAN4]:
· 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. 
· 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 sidelink 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 sidelink 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 Sidelink positioning procedures (SLPP)).
· Specify the protocol and procedures for SL positioning between UEs and LMF. 
· Specify signalling to NG-RAN for sidelink 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 this contribution, we focus on the solutions for SL positioning reference signal including procedures related to transmit power control. 
Agreements RAN1 #113
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.

Discussion
From the previous RAN1 meetings just a few issues remained open for discussion. In this contribution we address some of them.
SL-PRS
Regarding TDM multiplexing, in RAN1 #112bis and #113 it was agreed that in a shared resource pool TDM multiplexing and comb-based multiplexing of different UE SL-PRS are not supported and only TDM multiplexing of PSSCH and SL-PRS is supported in the same slot. Therefore, a symbol gap between PSSCH and SL-PRS is not necessary as they are transmitted from the same UE.

For a dedicated resource pool, multiple SL-PRS from different UEs may be TDM multiplexed in the same slot. A gap symbol between transmissions in the same slot may be used for Tx-Rx switching. The switching is necessary when a SL-PRS transmitter needs to listen in the same slot to other SL-PRS transmitters. One argument to consider such scenario is, for instance, to reduce the latency for RTT measurements. Still, in this case the latency will be limited by the processing of the SL-PRS, the measurement of Tx-Rx delay and the associated reporting, therefore for RTT approach a UE may not need to transmit and receive a SL-PRS in the same slot.  
For SL-TDoA measurements, such gap is not necessary, as the receiver does not transmit itself a SL-PRS.
Observation 1: When TDM multiplexing of SL-PRS occurs in the same slot, gap symbols between SL-PRS from different UEs may not be necessary.

In RAN1 #113 a WA was agreed regarding the SL PRS sequence generation. More precisely, the WA determines that the parameter [image: ][image: ] may be either provided by the upper layer or, when it is not provided, be generated based on 12 LSB bits CRC of PSCCH associated with the SL-PRS. This solution is a practical compromise between the proposed solution; thus, we support it.
Proposal 1: Confirm WA regarding the parameter [image: ][image: ].

The above WA left for FFS whether 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

We observe that the selection of [image: ] may impact resource selection and reservation. 
Indeed, for dedicated resource pools, where SL-PRS from multiple devices can be multiplexed in the same slot and each SL-PRS power is independently controlled, the CR and CBR metrics may need to be based on the SR-PRS RSRP rather than the RSSI of PSCCH/PSSCH. Therefore, for the (pre-)configured case the sensing SL UEs may need to measure the SL-PRS RSRP as part of the resource selection and reservation. In TDM multiplexing each SL-PRS is associated with its own PSCCH, therefore it is preferable that [image: ] is generated based on 12 LSB bits CRC of PSCCH associated with the SL-PRS. This way a (non-intended) receiver can measure SL-PRS RSRP and use the measure for its resource selection and congestion control. 

Proposal 2: If (pre-)configured for a resource pool and the use of SL PRS for sensing is supported, [image: ][image: ] is based on 12 LSB bits CRC of PSCCH associated with the SL PRS.

Open Loop Power Control (OLPC)
In RAN1 #112b for SL-PRS OLPC in dedicated resource pools were identified possible pathloss references (SL-PRS, PSCCH DMRS, or both). We note that, except RTT based positioning, there is no symmetry between the target and anchor devices in terms of SL-PRS transmission. In other words, a transmitter of SL-PRS unicast does not necessarily receives a SL-PRS transmission from the intended receiver. Therefore, the PSCCH DMRS measurement should be supported as reference pathloss for SL-PRS OLPC. Moreover, in RAN1 #113 it was agreed that for a dedicated resource pool for SL positioning, SL-PRS cannot be transmitted in a slot without associated PSCCH, which implies that PSCCH DMRS is always available for measurement of pathloss reference.
Proposal 3: For SL-PRS OLPC pathloss reference support only PSCCH DMRS.

SL-PRS BW

In RAN1 #113 it was agreed that for a dedicated resource pool, at least the case where SL PRS bandwidth is same as resource pool bandwidth is supported. As we mentioned previously in our contribution R1-2304365, there are few issues with using bandwidth smaller than the dedicated resource pool bandwidth. One of the issues is that it reduces the accuracy of the location measurements. Another issue is that it complicates resource selection and allocation when different SL-PRS transmissions with different bandwidth are multiplexed in the same slot.  In addition, the congestion control is potentially more complex too as the CR and CBR may have different values for different sub-channels in the same slot. Given that RAN1 #114 is the last meeting of Rel 18, and the potential complexity added by smaller SL-PRS bandwidth, we prefer that in Rel 18 dedicated resource pools the bandwidth of SL-PRS is always the same as the bandwidth of the resource pool.

Proposal 4: In Rel 18, for dedicated resource pools the SL-PRS bandwidth cannot be smaller than the bandwidth of the resource pool.

Conclusions
Observation 1: When TDM multiplexing of SL-PRS occurs in the same slot, gap symbols between SL-PRS from different UEs may not be necessary.
Proposal 1: Confirm WA regarding the parameter [image: ][image: ].
Proposal 2: If (pre-)configured for a resource pool and the use of SL PRS for sensing is supported, [image: ][image: ] is based on 12 LSB bits CRC of PSCCH associated with the SL PRS.
Proposal 3: For SL-PRS OLPC pathloss reference support only PSCCH DMRS.
Proposal 4: In Rel 18, for dedicated resource pools the SL-PRS bandwidth cannot be smaller than the bandwidth of the resource pool.
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