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[bookmark: OLE_LINK1]In the RAN#98-e WG meeting, New WID on Expanded and Improved NR Positioning was approved [1]. One of the work item objectives is to specify support of resource allocation for SL PRS. 
	Objective:
· 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].


Based on the discussion and agreements of the previous meetings, in this contribution, we press ahead with related issues to enable SL positioning, including SL-PRS resource related problems. 
1 SL positioning resource allocation
1.1 dedicated SL-PRS resource pool
In RAN1#111 WG meeting, both of the dedicated and the shared resource pool have been discussed and reached the following agreement.
	Agreement
With regards to the SL Positioning resource allocation, support
· Alt. 2: either dedicated resource pool(s) and/or a shared resource pool(s) with sidelink communication can be (pre-)configured for SL-PRS.
· Note: this does not imply that the design is the same for both types of resources pools
Note: shared resources pool(s) should be supported with backward compatibility


With regards to the dedicated resource pool for SL-PRS, majority of companies prefer supporting PSCCH which carries SCI associated with SL-PRS transmission is included in it considering the convenience of SL-PRS reservation. 
In terms of the resource allocation of PSCCH and SL-PRS in the same slot, a part of time/frequency resource, such as the first few symbols, can be allocated to PSCCH which carry the control and reservation information of the SL-PRS.  
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Worth mentioning that the first symbols of the slot and SL-PRS resource can be used for automatic gain control (AGC) purpose to avoid distortion of SL PRS due to the increased AGC relative settling time (relative to symbol duration) arising from support of higher SCSs. The last symbol can be used for GAP symbol to allow the UE to switch between reception and transmission. 
Besides, the issue of SL-PRS bandwidth did not converge in the previous meetings due to polarized opinions.
	Agreement
At least for a dedicated resource pool for positioning,
· With regards to the bandwidth of SL-PRS transmission, downselect from the following alternatives: 
· Alt. 1: The bandwidth of SL-PRS can be same or smaller than that of the resource pool
· Alt. 2: The bandwidth of SL-PRS shall be the same as that of the resource pool 
· Note: Companies are encouraged to provide their analysis and views on the above alternatives
· FFS: Bandwidth of SL-PRS transmission for shared resource pool (if supported)


Besides, the following agreement implies that there is only one SL BWP on a carrier.
	Agreement
A dedicated SL-PRS resource pool is (pre-)configured in the only SL BWP of a carrier.


In our side, for the ability of fulfilling various scenarios such as V2X and IIOT, a flexible limitation of SL-PRS bandwidth is expected to be a more suitable choice. Therefore, we prefer to allow the bandwidth of SL-PRS transmission can be same or smaller than the dedicated pool.
Proposal 1: We prefer to allow the bandwidth of SL-PRS transmission be same or smaller than the dedicated resource pool for the consideration of flexibility to un-identical use cases. 
1.2 shared resource pool
With regards to the shared resource pool, the SL-PRS is expected to be transmitted in the unoccupied resources, and is suggested to be allowed to multiplex symbols for PSSCH. Considering that if two-stage SCI is used, the 2nd SCI is transmitted in symbols for PSSCH, so the SL-PRS and 2nd SCI mustn’t be overlapped each other. Also, SL-PRS is not transmitted in symbols for PSCCH. 
Also, since in RAN1#111-e meeting companies have made the following agreement that shared resources should be supported with backward compatibility. To this end, TX UE need to indicate whether SL-PRS is transmitted in the shared pool or not, which can be indicated by the SCI. Otherwise, it will result in a failure of PSSCH or/and SL-PRS reception.    
	Agreement
With regards to the SL Positioning resource allocation, support
· Alt. 2: either dedicated resource pool(s) and/or a shared resource pool(s) with sidelink communication can be (pre-)configured for SL-PRS.
· Note: this does not imply that the design is the same for both types of resources pools
· Note: shared resources pool(s) should be supported with backward compatibility



Proposal 2: For the shared resource pool, SL-PRS is not transmitted in PSCCH while is permitted to transmitted in PSSCH, but not in symbols for 2nd SCI if two stage SCI is used. 
Proposal 3: For the shared resource pool, TX UE indicates whether SL-PRS is transmitted along with SL-data communication in the 1st or 2nd SCI.
Proposal 4: The TDM mode between SL-PRS transmission and SL-data transmission is suggested. 
2 SL positioning resource pool allocation modes
The following agreement was reached with regards to scheme 2 SL-PRS resource allocation in last RAN1 meeting
	Agreement
For Scheme 2, with regards to Resource allocation mechanism for SL-PRS, pick one or both of the following options:
· Option 1: A sensing based resource allocation should be introduced 
· Option 2: A random resource selection should be introduced
In either option 1 or 2, the legacy designs for UE autonomous resource allocation should be used as a starting point. Study if/what enhancements may be needed.


In our side, we support both of the two options to be studied. We believe a more flexible allocation mechanism helps to enhance adaptability to different scenarios. Furthermore, considering the efficiency of UE autonomous SL-PRS resource allocation, the sensing based allocation mechanism should be more efficient than that of a random selection strategy. The sensing-based approach can obtain the currently available resources of sidelink UEs and is relatively reliable, while the randomized approach may fail to allocate, and its number of failures is not guaranteed for a given moment. Therefore, option 2 may not be appropriate for the use cases requiring low latency. In some other low-power use cases, option 1 may not be adopted in order to save sidelink UE signaling overhead. To summarize, we have the following proposal:
Proposal 5: Basically, we support both of the two options to be studied, option 1 can be discussed with the highest priority for reliability of allocation of scheme 2.    
3 Conclusion
In this contribution, we discuss some critical issues for Sidelink positioning especially SL-PRS related problems. Accordingly, the following proposals were made:
Proposal 1: We prefer to allow the bandwidth of SL-PRS transmission be same or smaller than the dedicated resource pool for the consideration of flexibility to un-identical use cases.
Proposal 2: For the shared resource pool, SL-PRS is not transmitted in PSCCH while is permitted to transmitted in PSSCH, but not in symbols for 2nd SCI if two stage SCI is used. 
Proposal 3: For the shared resource pool, TX UE indicates whether SL-PRS is transmitted along with SL-data communication in the 1st or 2nd SCI.
Proposal 4: The TDM mode between SL-PRS transmission and SL-data transmission is suggested.
Proposal 5: Basically, we support both of the two options to be studied, option 1 can be discussed with the highest priority for reliability of allocation of scheme 2.
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