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Introduction

The work item positioning enhancement has been agreed in [1] with the following 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].




In this contribution, we will address the RAN2 aspect.
Discussion
SA2/SA3 LS on groupcast/broadcast
SA3[S3‑230430] LS

	SA3 has also preliminarily agreed that it is feasible to work on the corresponding requirements and solutions for protecting broadcasted/groupcasted SL positioning signaling when the basic groupcast/broadcast procedure is stable. SA3 would appreciate more information (e.g. user cases for broadcast/groupcast, detailed operations) from RAN2 for developing feasible solutions, if any.


SA2 has provided some use cases that can benefit from groupcast/broadcast in the LS[[S2-2301786]]:

	SA2 would like to point out that for the V2X use cases, for example those documented in TR 38.845, there are use cases of involving Road Side Unit (RSU) and multiple vehicles, or multiple vehicles in a platoon, which would benefit from groupcast/broadcast signalling support.  Additionally, the MCX service that relies on group communication would also benefit from groupcast/broadcast signalling support.


However, SA3 would require to understand more detailed operation regarding groupcast/broadcast in order to design the security solution, because currently SA3 has very diversed understanding over the basic operation.

RAN2 to provide more detailed scenarios and basic flows regarding broadcast/groupcast to SA3. 
Broadcast:
From RAN2 point of view, broadcast is majorly used for the scenario where anchor UEs (e.g. RSU) serve as the infrastructure and broadcast the SL-PRS configuration and the SL-PRS signal, target UEs can calculate the location based on the SL-PRS measurements. In this scenario, target UE or Server UE will not broadcast SL-PRS configuration and the SL-PRS signal. A possible operation flow is shown in the following figure:
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RAN2 agrees to provide above scenario and operation flow regarding broadcast to SA3 as example. 
Groupcast:
For groupcast, there are two use cases brought forward:

Use case 1: Group SL positioning (perform SL positioning with the estimate calculation at multiple UEs), where SLPP messages are groupcast within the group of UEs. 

Use case 2: Single SL-positioning with multiple anchor UEs, where SLPP messages can be groupcast among target UE and multiple anchor UEs. 

For use case 1, SA2 has agreed to support group SL positioning, and agreed that the group management can be performed at application layer, and the application layer may provide group identifier information to the Ranging/SL Positioning layer.

For use case 2, the group of anchor UEs are determined at SLPP layer instead of application layer, it then requires SLPP layer to perform the group management, which requires a lot of RAN2 work. Thus, we suggest not to support this use case.
RAN2 agrees to support groupcast only for group positioning. 

As SL absolute positioning and SL relative positioning may involve multiple anchor UEs e.g. for SL-TDOA/SL-AOA, and to position different target UEs, different set of anchor UEs may be chosen, it would become much complexed to consider group positioning for SL absolute positioning and SL relative positioning use case.

RAN2 agrees to support group positioning only for ranging. 
For groupcast positioning for ranging, group positioning is performed between an anchor UE and multiple target UEs. The following messages may be groupcast by anchor UE: SLPP capability request, SLPP assistant information request, SLPP provide assistant information, SLPP request location information. A possible operation flow is shown in the following figure:
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RAN2 agrees not to introduce group management procedure in SLPP layer.
RAN2 agrees not to support groupcast for non-group positioning scenario.
RAN2 provide with SA3 the above groupcast scenario and operation flow as example.

Architecture
The architecture for supporting SL positioning is shown in the following figure.
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Fig 1 architecture for supporting SL positioning
Note 1: The SET function of UE outside NG-RAN coverage is used for the case that UE communicates with SLP through SL U2N Relay. But this scenario is not considered as SL positioning.
RAN2 to agree the architecture. 
Signalling Procedure 
LMF involvement
According to TS23.586, the following agreement is captured:

	A LMF shall be involved when at least one of the Target UE and the Reference UE are in the network coverage and the serving network is capable to support ranging functionalities. 


Obeservation 1: LMF shall be involved in SL positioning if at least target UE or anchor UE is in coverage and the serving network is capable to support SL positioning functionalities.  

Discovery procedure
Regarding discovery procedure, SA2 has the following conclusion:

	For Key Issue #3 "Ranging/Sidelink Positioning device discovery", the followings are taken as conclusions:
-
For Ranging/Sidelink Positioning device discovery, Model A and Model B Direct Discovery as defined in TS 23.304 [4] are reused for the 5G ProSe capable UE (including commercial and public safety use cases); and procedures for V2X communication over PC5 reference point as defined in TS 23.287 [3] are reused for the V2X capable UEs, with the following enhancements:

-
When 5G ProSe Direct Discovery procedures as defined in 6.3.1 of TS 23.304 [4] are used, the ProSe identifier indicates "Ranging/Sidelink Positioning"; 

-
When Group Member Discovery procedures as defined in 6.3.2.2 of TS 23.304 [4] are used, the Application Layer Group ID indicates a Ranging/Sidelink Positioning group that the UE belongs to;

-
When unicast mode V2X communication procedure is used, the Service Type in Layer-2 link establishment procedure indicates "Ranging/Sidelink Positioning";

-
When broadcast mode or groupcast mode V2X communication procedure is used, it is used with Service Type as "Ranging/Sidelink Positioning";
-
The expected roles of the UEs (e.g. Target UE, SL Reference UE) can be reflected in discovery procedure.

NOTE 1:
The parameters used in Ranging/Sidelink Positioning device discovery procedures can be decided in normative phase.

NOTE 2:
The Ranging/Sidelink Positioning device discovery procedures and the parameters used in the procedures should be aligned with RAN WGs.

NOTE 3:
Whether and how to support Restricted ProSe Discovery defined in TS 23.304 [4] for the 5G ProSe capable UE will be decided in normative phase.


As highlighted above, service type “Ranging/Sidelink positioning” and roles of the UEs (anchor UE, located UE, target UE, server UE) can be transmitted in the discovery message. Other information that may be transmitted in the discovery message include:

- Supported SL positioning methods: To further facilitate SL positioning method determination without SLPP capability exchange to reduce signalling overhead.

- Mobility state (stationary or not): it affects anchor UE selection in that positioning may be interrupted due to movement or positioning accuracy may be degraded due to movement. 

- In coverage or not: UE needs to determine whether to involve LMF based on whether target and anchor UE is in coverage. 
Besides UE role and service type, RAN2 to agree that at least the following information are transmitted in the discovery message: the supported SL positioning method, mobility state(stationary or not), in coverage or not.

The UE who performs Positioning method determination and Anchor/server UE selection

In RAN2 #120 meeting, it is agreed that: 

	For out-of-coverage scenario, the functionalities of method determination, assistant data distribution and anchor UE selection can be performed by SL positioning server UE.


During the discussion, there were two different understandings over this agreement: 

- Understanding 1: different functionalities of server UE can be distributed over different UEs, all these UEs are considered as location server UE.
- Understanding 2: all the functionalities of server UE are located in the same UE, which is known as server UE.

With respect to positioning method determination and anchor UE selection for OOC, the UE who initiates the SLPP session is the target UE or anchor UE. It would be more reasonable for this UE to perform the positioning method determination and anchor UE selection, given that this UE would do the discovery procedure and it has the most information (e.g. who is in proximity, its role, capability, etc.) to decide what is the best positioning method to choose and which anchor UEs are most suitable to involve in the SL positioning. One may argue that the positioning method chosen by the UE initiating the SLPP session may not be supported by the server UE. We think it can be easily solved by acquiring server UE’s capability before determining the positioning method. In addition, some may argue that the initiating UE may not know whether the discovered anchor UE is authorized anchor UE or not, which may only be available at the server UE. However, the design of SA2’s discovery procedure by nature can guarantee that if a UE can be discovered by other UEs as anchor UE, it is authorized to be anchor UE. There is no need to acquire the authorization information from server UE.   
For OOC, target UE is responsible for the positioning method determination and anchor UE selection.

For IC or PC scenario, if serving network is capable of SL positioning, LMF will involve in the SL positioning. SA2 also agrees that if LMF is capable for Ranging/SL Positioning and is reachable by Target UE and/or Reference UE, the LMF can still decide that SL Positioning Server UE executes the result calculation. 

For Uu positioning, it is the LMF to determine the Uu positioning method. For SL positioning, SA2 has decided either the Target UE or LMF determines if network assisted SL positioning will be applied, which is to estimate the location of a UE with the assistance of the network by using the location of one or more Located UEs and the distance and/or direction between the UE and the Located UE(s). Network assisted SL positioning can be seen as one SL positioning method. In general, RAN2 should align with SA2 on this, i.e. SL positioning method determination is performed by target UE or LMF.

For PC and IC, when LMF is involved in the SL positioning, target UE is responsible for the positioning method determination.
SA2 has agreed to let target UE to do located UE selection for Network assisted Sidelink Positioning.

Similar to OOC case, and to align with SA2 on located UE selection, anchor UE selection should be performed by target UE.
For PC and IC, when LMF is involved in the SL positioning, target UE is responsible for the anchor UE selection.
For server UE selection, for OOC/PC/IC, it should be the UE who initiates the SLPP session that is responsible for server UE selection.

For OOC, PC and IC, target UE is responsible for the server UE selection.
The RAN criterion for Anchor/server UE selection

In RAN2 #121 meeting, RAN2 has the assumption that at least part of the selection of anchor and server UEs will need to be done in RAN2 scope. In this section, we will discuss which aspects should be considered in RAN for anchor/server UE selection.
In our view, at least the following aspects need to be considered for anchor/server UE selection:

- whether the UE is capable of being anchor/server UE;
- whether the SL RSRP of the UE is above the threshold;

- whether the intended positioning methods are supported by the UE;

- whether the UE is location known or able to be known.

- whether the UE is in coverage.  
RAN2 to discuss which of the following aspects can be considered for anchor UE selection：
- whether the UE is capable of being anchor/server UE;
- whether the SL RSRP of the UE is above the threshold;

- whether the intended positioning methods are supported by the UE;

- whether the UE is location known or able to be known.

- whether the UE is in coverage. 
Conclusions  

RAN2 to provide more detailed scenarios and basic flows regarding broadcast/groupcast to SA3. 
RAN2 agrees to provide above scenario and operation flow regarding broadcast to SA3 as example. 
RAN2 agrees to support groupcast only for group positioning. 

RAN2 agrees to support group positioning only for ranging. 
RAN2 agrees not to introduce group management procedure in SLPP layer.
RAN2 agrees not to support groupcast for non-group positioning scenario.
RAN2 provide with SA3 the above groupcast scenario and operation flow as example.

RAN2 to agree the architecture. 
Besides UE role and service type, RAN2 to agree that at least the following information are transmitted in the discovery message: the supported SL positioning method, mobility state(stationary or not), in coverage or not.

For OOC, target UE is responsible for the positioning method determination and anchor UE selection.

For PC and IC, when LMF is involved in the SL positioning, target UE is responsible for the positioning method determination.
For PC and IC, when LMF is involved in the SL positioning, target UE is responsible for the anchor UE selection.
For OOC, PC and IC, target UE is responsible for the server UE selection.
RAN2 to discuss which of the following aspects can be considered for anchor UE selection：
- whether the UE is capable of being anchor/server UE;
- whether the SL RSRP of the UE is above the threshold;

- whether the intended positioning methods are supported by the UE;

- whether the UE is location known or able to be known.

- whether the UE is in coverage. 
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