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1 Introduction
In last RAN2 meeting, RAN2 discussed overall signaling procedure for sidelink positioning and made agreement with series of steps as baseline with FFS part if discovery and selection of anchor UEs and/or server UE are part of the positioning layer in RAN2 scope.
In this contribution, we further discuss on SL positioning discovery and selection procedure.

2 Discussion
RAN2 discussed the overall signaling procedure for PC5-only positioning (including at least in coverage (IC) and out of coverage (OOC); FFS if there are differences for partial coverage (PC)), and made following agreement [1]:
	Agreement:

The sidelink positioning procedure comprises the following series of steps as a baseline, between the LMF/positioning server UE/NG-RAN/candidate Anchor UE(s) and Target UE(s):

1. Triggering event

2. Sidelink positioning capability exchange 

3. Sidelink positioning assistance data transfer

4. SL Positioning Request Location Information

5. Measurement of SL-PRS

6. Location calculation

7. SL Positioning Provide Location Information

Some steps may have dependencies on SA2 and can be revisited in this light.  The order is subject to further discussion.  FFS if discovery and selection of anchor UEs and/or server UE are part of the positioning layer in RAN2 scope.


Regarding the FFS part, discovery and selection procedures are expected to be performed in ProSe/V2X layer mainly SA2 scope, and could be assumed that SA2 will handle it as needed. While the discovery and selection procedures can be reflected as a part of the SL positioning procedure to understand the overall procedure, the SL positioning device discovery procedures are expected to be performed in parallel with the SL positioning procedure. As in legacy, it is assumed that a UE capable of NR sidelink discovery that is configured by upper layer to transmit or monitor discovery message performs discovery procedure. Additionally, a UE can be requested to perform SL positioning device discovery procedure from upper layers by its implementation, which can be performed independently of SL positioning procedure. Once a UE has discovered other UEs in proximity (e.g., via a previous direct discovery or direct communication procedures), the UE selects anchor UE(s) and/or server UE amongst SL positioning capable UE candidate(s) fulfilling selection criteria when the upper layer requests.
Observation 1: SL positioning device discovery and selection procedure can be performed independently of SL positioning procedure.
In SL positioning device discovery procedure, the expected roles of the UEs can be reflected in discovery procedure that was concluded by SA2 e.g., identifier indicates “Ranging/Sidelink Positioning”, role indication in discovery message. SA2 also noted that the Ranging/Sidelink Positioning device discovery procedures and the parameters used in the procedures should be aligned with RAN WGs [2]. 

	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.


RAN2 didn’t have discussion on additional criteria and/or parameters on AS layer enhancement for discovery and selection. Most companies think that additional criteria need to be defined in order to enhance the legacy SL/ProSe discovery procedure for the purpose of anchor UE selection/reselection as part of the positioning procedure [3]. A UE can discover nearby UEs with Ranging/Sidelink Positioning device discovery procedures or parameters used in the procedures given by SA2 (e.g., expected roles of the UEs). However it may not be sufficient to select anchor UEs and/or server UE on performing SL positioning if selected UEs did not exchange or provide SL positioning capability in detail. The lack of information on selection may increase signaling overhead to exchange capabilities with SL positioning capable UE candidate(s) concurrently. This issue could be resolved by including additional parameters (e.g., part of capabilities) In the conventional SL discovery procedure, discovery messages include information to evaluate upper layer and AS layer criteria, such as ProSe application code, application layer group ID, NCGI, etc. If needed, RAN2 may provide input to SA2 to include additional parameters in the discovery procedure.
Observation 2: Additional parameters in discovery messages can be used to select anchor UEs and/or server UE.

From the observations above, we propose that:

Proposal 1: RAN2 is kindly asked to discuss anchor UE and/or server UE selection is based on the upper layer discovery procedure with additional parameters. FFS which kind of information can be exchanged in SL positioning device discovery procedure.
Since the discovery messages are broadcasted, including additional parameters in the SL positioning capability into discovery message has dependency on SA3. RAN2 agreed that it is feasible to send positioning signaling using GC/BC (e.g., capability, assistance data) [4] but SA3 mentioned in the reply LS that they have preliminarily agreement of unprotected groupcasting or broadcasting has security issue [5]. 

Observation 3: Including information in SL positioning capability into discovery message has dependency on SA3.

It is hard to decide that which kind of additional parameters can be broadcasted to be used in discovery procedure without security issue in RAN2. However, we can observe that a UE can broadcast at least some of AS layer information via discovery message (e.g., CellAccessRelatedInfo, SL-ServingCellInfo-r17) or MIBSL (e.g., coverage information) or SLSSID (e.g., synchronization information).

Observation 4: Some kind of AS layer information can be broadcasted.

Including AS layer information which can be broadcasted already, it is expected that additional parameters to be used in discovery procedure may include some of parameters below (provided either positioning layer or AS layer):
- Role information (e.g., anchor UE, server UE, etc)

- Supported frequency range (e.g., FR1, FR2, NR-U, etc) / SCS / bandwidth for SL-PRS

- LMF and/or Server UE reachability

- Supported SL positioning methods (e.g., SL, SL-AOA, SL-TDOA, etc)
- Network information (e.g., CellAccessRelatedInfo, SL-ServingCellInfo-r17)

- Coverage information (e.g., in-coverage, out-of-coverage)

- Location information (e.g., availability or validity, location source, accuracy)

- Synchronization information (e.g., SLSSID, accuracy)

We propose that RAN2 should collect companies' views on each additional parameter and determine whether consultation with SA2 and SA3 is needed to ask their opinion about the feasibility and security, by sending LS.
Proposal 2: RAN2 is kindly asked to discuss which information can be considered as additional parameters in discovery message.

Proposal 3: RAN2 is kindly asked to send LS to SA2 and SA3 to ask their opinion about feasibility and security on collected additional parameters to be used in discovery procedure.

3 Conclusion

In this contribution, we discussed issues related to discovery and selection procedure, and have the following conclusion.

Observation 1: SL positioning device discovery and selection procedure can be performed independently of SL positioning procedure.
Observation 2: Additional parameters in discovery messages can be used to select anchor UEs and/or server UE.

Observation 3: Including information in SL positioning capability into discovery message has dependency on SA3.

Observation 4: Some kind of AS layer information can be broadcasted.

Proposal 1: RAN2 is kindly asked to discuss anchor UE and/or server UE selection is based on the upper layer discovery procedure with additional parameters. FFS which kind of information can be exchanged in SL positioning device discovery procedure.
Proposal 2: RAN2 is kindly asked to discuss which information can be considered as additional parameters in discovery message.

Proposal 3: RAN2 is kindly asked to send LS to SA2 and SA3 to ask their opinion about feasibility and security on collected additional parameters to be used in discovery procedure.
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