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Introduction

According to the WID on expanded and improved NR Positioning [1], one of the objectives is sidelink positioning. The detailed objectives are duplicated as following.

	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].


SL positioning was discussed in last RAN4 meeting, a WF was agreed[2]. This contribution provides further discussion on this topic.

Discussion  
	Issue 1-1-1: Measurement types to be defined for SL positioning measurement requirements: 
Agreements: 

RAN4 to start with defining measurement period requirements for SL-PRS based RSTD measurement. 

Issue 1-1-2: The principle for defining the measurement period requirements: 
Agreements: 

As a general principle, RAN4 aims to define a common measurement period requirement for different SL positioning measurement types. Adaptations to specific measurements will be discussed on a case-by-case basis. 

Issue 1-1-3: Parameters in the measurement period requirements: 

GTW Agreements

The measurements period requirements equation is FFS

Number of samples for positioning measurements is FFS

Option 1: 1

Option 2: 2

Option 3: 3

Option 4: 4

The number of Rx beams is equal to 1 in FR1. 


For the applicable number of samples, in Rel-16/17 positioning, both 4-samples measurement and reduced number of samples are supported. According to the discussion in previous meetings, some companies prefer to  define the measurement delay requirements based on Nsample =4, which is considered as baseline. While some companies prefer to firstly focus on requirements definition for SL PRS measurements assuming one sample (N_sample = 1) to support low-latency measurements. In our view, RAN1 has agreed to support SL PRS transmission with and without periodic reservation, which means both one shot measurement and periodic measurement are possible, it is better to specify requirements for both cases. 
Proposal 1: for SL PRS measurement requirements, it is proposed to consider both N_sample = 1 and N_sample > 1.

According to RAN1 design, an AGC symbol preceding a SL PRS resource is not considered as part of the SL PRS resource itself, and in a dedicated resource pool, a SL PRS resource is immediately preceded by an AGC symbol. From this point of view, SL PRS is not used for AGC. In legacy positioning requirements with Nsample =4, 2 samples for AGC is considered. Since AGC for sidelike positioning is based on the dedicated AGC symbol, not based on SL PRS,  Nsample could be reduced to 2.
	RAN1 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).


Proposal 2: for the case of N_sample > 1, N_sample is proposed to be 2, considering  AGC for SL positioning is based on the dedicated AGC symbol, not based on SL PRS.

Conclusion

This contribution provides discussion on sidelink positioning. The proposals are:

Proposal 1: for SL PRS measurement requirements, it is proposed to consider both N_sample = 1 and N_sample > 1.

Proposal 2: for the case of N_sample > 1, N_sample is proposed to be 2, considering  AGC for SL positioning is based on the dedicated AGC symbol, not based on SL PRS.
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