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Introduction
At RAN#98, a new work item “Expanded and improved NR positioning” (NR_pos_enh2) was approved [1] (and then revised at RAN#99 in [2]). The relevant WID objective is:
	· 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, the remaining issues on design aspects of the SL positioning reference signal (SL-PRS) are addressed.
Discussion
During the RAN1#114 meeting, the maximum number of SL PRS possible resources in a slot of a shared resource that can be pre-configured were analyzed to the use case with full slot of SL symbols, AGC 1 symbol, Gap 1 symbol, PSCCH 2 symbols, and PSSCH DMRS 2 symbols [3]. It was found that valid (M, N) patterns and possible starting symbols gave in total 87 possible resources.
Several companies perceived 87 as a high number and they proposed to reduce the number of possible resources at the expense of some lost flexibility. The main idea was to use one single starting symbol per pattern and thereby reduce the number of configurations. It was pointed out that if the number of configurations is reduced, the number of bits to indicate the configuration is reduced as well but with possible restrictions on the time domain patterns. The understanding of the group was that the exact placement of SL PRS either in the beginning or in the end of the slot does not impact the accuracy, but the most important aspect is the total number of SL PRS symbols. It was agreed as a working assumption to define the location of the SL PRS as the ‘M’ last consecutive symbols of the slot that can be used for SL PRS. The maximum number of SL PRS resources was left as a subject for further studies. 
	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.


 
If there is only one possible starting symbol per pattern, the maximum number of SL PRS resources for (M, N) patterns can be obtained as the sum of Ns using the same use case for time domain patterns as in the summary document [3]. The use case is illustrated in Figure 1. It means that (1, 1) and (1, 2) patterns have three possible resources. (2, 1), (2, 2) and (2, 4) patterns have seven possible resources, and (4, 1), (4, 2) and (4, 4) patterns have seven possible resources. Consequently, there are at maximum 17 possible resources which require five bits for signaling (2^5=32>17 code points) as opposed to seven bits (2^7=128 > 87 code points) if all possible starting symbols are allowed.
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Figure 1: Slot format of 2-symbol PSCCH, 2-symbol PSSCH-DMRS, and no PSFCH.
[bookmark: _Toc146815946]Observation 1: Mapping SL PRS resource to the last consecutive ‘M’ SL symbols in the slot that can be used for SL PRS can save 2 bits in signaling.
It should be noted that removing one pattern, e.g., (1,1), would reduce the maximum number down to 16 thus saving one more bit. On the other hand, it may be useful to have some unused code points for the sake of future extensions. 
[bookmark: _Toc146815947]Proposal 1: Confirm the working assumption with 17 as the maximum number of SL PRS resources in a slot.
Conclusion
The observations and proposals of this contribution are summarized as follows:
Observation 1: Mapping SL PRS resource to the last consecutive ‘M’ SL symbols in the slot that can be used for SL PRS can save 2 bits in signaling.

Proposal 1: Confirm the working assumption with 17 as the maximum number of SL PRS resources in a slot.
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