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Abstract: This document discusses the issue on indicating the UE discovery messages for ranging and sidelink positioning. It analyses the related apsects over PC5 to support ranging and sidelink positioning, the possible alternatives for indicating the UE discovery messages for ranging and sidelink positioning and proposed way to move forward.

1. Introduction
This document discusses the issue on indicating the UE discovery messages for ranging and sidelink positioning. It analyses the related apsects over PC5 to support ranging and sidelink positioning, the possible alternatives for indicating the UE discovery messages for ranging and sidelink positioning and proposed way to move forward.

2. Discussion
2.1 Background
To support ranging and sidelink positioning, the UE discovery procedures and communication procedures over PC5 interface with 5G ProSe capable UE and V2X capable UE are defined in stage 2 as specified in clause 5.2&5.3&6.4 in 3GPP TS 23.586.
For the UE discovery procedures with 5G ProSe capable UE, to implement the procedures as defined in clause 6.4 in 3GPP TS 23.586, each UE discovery messages needs to be identified as it has different mandatory element(s). On this point, 
· In 23.586, it was originally described that the ProSe identifier may be used catched in an EN; 
· then in 23.586, “discovery type” was added and the EN with the ProSe identifier is removed;
· the latest feedback from SA2 covered in S2-2311767 with agree CR covered in S2-2311768, it is clarified that the 
· the “discovery type” mentioned in TS 23.586 was not meant to be the “Discovery type” field in the ProSe Direct Discovery PC5 message type IE;
· the “discovery type” used in TS 23.586 was meant to refer to the “Content type” of the ProSe Direct Discovery PC5 message type IE.

2.2 Discussion

2.2.1	UE discovery with V2X capable UE
To support ranging and sidelink positioning, the UE discovery with V2X capable UE is defined in stage 2 as specified in clause 5.2 in 3GPP TS 23.586 as following:
Procedures for V2X communication over PC5 reference point as defined in TS 23.287 [6] are supported for the V2X capable UEs discovery. When unicast mode V2X communication procedure as defined in clause 6.3.3 of TS 23.287 [6] is used, the Service Type in Layer-2 link establishment procedure indicates "Ranging/Sidelink Positioning"; when broadcast mode or groupcast mode V2X communication procedure as defined in clause 6.3.1 or clause 6.3.2 of TS 23.287 [6] is used, Service Type indicates "Ranging/Sidelink Positioning".

Observation 1: To implement the UE discovery with V2X capalbe UE, the specific handling to support ranging and sidelink positioning in unicast mode V2X communication procedure is associated with the Service Type in Layer-2 link establishment procedure indicating "Ranging/Sidelink Positioning".

2.2.2	Direct communication with V2X capable UE
To support ranging and sidelink positioning, the direct communication with V2X capable UE is defined in stage 2 as specified in clause 5.3 in 3GPP TS 23.586 as following:
Depending on type of the UE (e.g. V2X capable or 5G ProSe capable), V2X Communication procedures as defined in TS 23.287 [6] or 5G ProSe Direct Communication procedures as defined in TS 23.304 [7] are used for the RSPP transport between UEs over PC5:
-	For V2X capable UEs, policies and parameters defined in TS 23.287 [6] clause 5.1.2.1 are used to determine the corresponding transport configurations for the RSPP signalling. The V2X service type shall take the value(s) defined for "Ranging/SL Positioning Protocol" in corresponding format in different regions, e.g. ITS-AID, PSID, or AID as described in TS 23.287 [6] clause 3.1.
-	For 5G ProSe capable UEs, policies and parameters defined in TS 23.304 [7] clause 5.1.3.1 applies. To determine the parameters, the ProSe services (i.e. ProSe identifiers) shall take the value(s) defined for "Ranging/SL Positioning Protocol" in corresponding format described in TS 23.304 [7] clause 3.1.
Observation 2: To implement the direct communication with V2X capalbe UE, the specific handling to support ranging and sidelink positioning in V2X communication procedure is associated with the Service Type in Layer-2 link establishment procedure indicating "Ranging/Sidelink Positioning".
Observation 3: To implement the direct communication with 5G ProSe capalbe UE, the specific handling to support ranging and sidelink positioning in 5G ProSe Direct Communication procedures is associated with the ProSe services indicating "Ranging/Sidelink Positioning".

2.2.3	UE discovery with 5G ProSe capalbe UE
To support ranging and sidelink positioning, the UE discovery with V2X capable UE is defined in stage 2 as specified in clause 5.2&6.4 in 3GPP TS 23.586 with the latest udpate covered in S2-2311768 as following:
a) in clause 5.2, the following is described:
Both Model A and Model B discovery as defined in clause 6.3.2 of TS 23.304 [7] are supported for the 5G ProSe capable UEs discovery (including commercial and public safety use cases). During Ranging/SL Positioning UE direct discovery, the discovery message indicates this discovery message is for "Ranging/Sidelink Positioning"; During Ranging/SL Positioning Group Member Discovery, the Application Layer Group ID indicates a Ranging/Sidelink Positioning group that the UE belongs to.
NOTE:	The content type value indicates the discovery is for Ranging/Sidelink Positioning UE discovery. The details for Ranging/Sidelink Positioning UE discovery depends on stage 3.
b) in clause 6.4.2.1, the following is described for Ranging/SL Positioning UE direct discovery:
As defined for the Model A and Model B discovery in TS 23.304 [7]:
-	Model A uses a single discovery protocol message (Announcement).
-	Model B uses two discovery protocol messages (Solicitation and Response).
c) [bookmark: _Toc133441705][bookmark: _Toc134242672]in clause 6.4.2.2, the Model A and Model B procedures are described for Ranging/SL Positioning group member discovery with 5G ProSe capable UE
Observation 4: To implement the UE discovery with 5G ProSe capalbe UE, the new messages and specific handling to support ranging and sidelink positioning UE discovery procedures are associated with the discovery message indicating "Ranging/Sidelink Positioning" and it is suggested by SA2 to use the content type value to fullfill the discovery message indicating "Ranging/Sidelink Positioning".
Observation 5: The messages to support ranging and sidelink positioning UE discovery with 5G ProSe capable UE include: UE discovery announcement/UE discovery response/UE discovery solicitation/Group member discovery announcement/group member discovery response/Group member discovery solicitation messages for ranging and sidelink positioning, comparing with the direct UE discovery for services other than ranging and sidelink positioning, the difference is the same that all the messages need to be indicated with "ranging and sidelink positioning".

However, as defined in 24.554 as following, the “Content type” of the ProSe Direct Discovery PC5 message type IE only have 4 bits.
Table 11.2.1.1: ProSe direct discovery PC5 message type parameter
	Discovery type value (octet 1):

	Bit

	8
	7
	
	
	

	0
	0
	
	
	Reserved

	0
	1
	
	
	Open discovery

	1
	0
	
	
	Restricted discovery

	1
	1
	
	
	Reserved

	

	Content type value (octet 1):

	Bit

	6
	5
	4
	3
	

	0
	0
	0
	0
	Announcement/response

	0
	0
	0
	1
	Solicitation

	0
	1
	0
	0
	UE-to-network relay discovery announcement/UE-to-network relay discovery response

	0
	1
	0
	1
	UE-to-network relay discovery solicitation

	0
	1
	1
	0
	Group member discovery announcement/group member discovery response

	0
	1
	1
	1
	Group member discovery solicitation

	1
	0
	0
	0
	Relay discovery additional information

	1
	1
	0
	0
	UE-to-UE relay discovery announcement/UE-to-UE relay discovery response

	1
	1
	0
	1
	UE-to-UE relay discovery solicitation

	
The other values are reserved.

	

	Discovery model value (octet 1):

	Bit

	2
	1
	
	
	

	0
	0
	
	
	Reserved

	0
	1
	
	
	Model A

	1
	0
	
	
	Model B

	1
	1
	
	
	Reserved



Observation 6: The “Content type” of the ProSe Direct Discovery PC5 message type IE only have 4 bits.

2.2.4	Alternative ways to fullfill the content message indicating "ranging and sidelink positioning"
[bookmark: _Hlk150163960]There are the following ways the way to fullfill the content message to indicate "ranging and sidelink positioning" in ranging and sidelink positioning UE discovery procedures with 5G ProSe capable UE:
· Alternative 1: using Prose Identifier indicating "ranging and sidelink positioning", as proposed in C1-238985;
· Alternative 2: using reserved value of content type of the ProSe Direct Discovery PC5 message type IE as proposed in C1-238710.

From these observations it can be concluded that 
· To support ranging and sidelink positioning, all the UE discovery procedures and communication procedures over PC5 interface with 5G ProSe capable UE and V2X capable UE expect the UE discovery with 5G ProSe capable UE are associated with the service identifier (e.g. the ProSe identifier with 5G ProSe capable UE, and the Service Type with V2X capable UE).
· The content message to indicate "ranging and sidelink positioning" depends on stage 3.
· The content type of the ProSe Direct Discovery PC5 message type IE has limited value for future extension.
· The messages to support ranging and sidelink positioning UE discovery with 5G ProSe capable UE include: UE discovery announcement/UE discovery response/UE discovery solicitation/Group member discovery announcement/group member discovery response/Group member discovery solicitation messages for ranging and sidelink positioning, comparing with the direct UE discovery for services other than ranging and sidelink positioning, the difference is the same that all the messages need to be indicated with "ranging and sidelink positioning".
Given the above, the following are proposed for discussion and choose one to move forward:
Proposal 1: CT1 evaluates the ways to fullfill the content message indicating "ranging and sidelink positioning" and sends LS to SA2 make the decision.

Proposal 2: CT1 evaluates the ways to fullfill the content message indicating "ranging and sidelink positioning" and if the conclusion is to go with Alternative 2 CT1 sendl LS to SA 2 for alignment.

3. Conclusion
In the above clauses the following observations were made:

Observation 1: To implement the UE discovery with V2X capalbe UE, the specific handling to support ranging and sidelink positioning in unicast mode V2X communication procedure is associated with the Service Type in Layer-2 link establishment procedure indicating "Ranging/Sidelink Positioning".
Observation 2: To implement the direct communication with V2X capalbe UE, the specific handling to support ranging and sidelink positioning in V2X communication procedure is associated with the Service Type in Layer-2 link establishment procedure indicating "Ranging/Sidelink Positioning".
Observation 3: To implement the direct communication with 5G ProSe capalbe UE, the specific handling to support ranging and sidelink positioning in 5G ProSe Direct Communication procedures is associated with the ProSe services indicating "Ranging/Sidelink Positioning".
Observation 4: To implement the UE discovery with 5G ProSe capalbe UE, the new messages and specific handling to support ranging and sidelink positioning UE discovery procedures are associated with the discovery message indicating "Ranging/Sidelink Positioning" and it is suggested by SA2 to use the content type value to fullfill the discovery message indicating "Ranging/Sidelink Positioning".
Observation 5: The messages to support ranging and sidelink positioning UE discovery with 5G ProSe capable UE include: UE discovery announcement/UE discovery response/UE discovery solicitation/Group member discovery announcement/group member discovery response/Group member discovery solicitation messages for ranging and sidelink positioning, comparing with the direct UE discovery for services other than ranging and sidelink positioning, the difference is the same that all the messages need to be indicated with "ranging and sidelink positioning".
Observation 6: The “Content type” of the ProSe Direct Discovery PC5 message type IE only have 4 bits.

The following are proposed for discussion and it is proposed to choose one to move forward:
Proposal 1: CT1 evaluates the ways to fullfill the content message indicating "ranging and sidelink positioning" and sends LS to SA2 make the decision.
Proposal 2: CT1 evaluates the ways to fullfill the content message indicating "ranging and sidelink positioning" and if the conclusion is to go with Alternative 2 CT1 sendl LS to SA 2 for alignment.
