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Decision/action requested

Endorse the proposal and approve the corresponding CR Based on the observations in this contribution
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Rationale

Clause 6.3.1.4 of TS 23.304 [1] (further refer back to TS 23.303 [2]) specifies the restricted discovery procedures. The 5G DDNMF of Monitoring UE/Discoverer UE receives the identity including the PLMN ID(s) of the potential Announcing/Discoveree UEs (i.e. mapping of target PDUID and target RPAUID) from the ProSe server. The 5G DDNMF of Monitoring UE/Discoverer UE decides target 5G DDNMF of Announcing/Discoveree UE based on the PLMN ID(s).
In the 5G ProSe UE-to-Network discovery key request procedures as specified in TS 33.503 [3], the ProSe server is not involved, and the Remote UE (Monitoring/Discoverer UE) optionally provides the list of potential VPLMNs to the 5G DDNMF/PKMF using the Discovery Key Request. For this reason, the 5G DDNMF/PKMF of the Remote UE deciding the potential 5G DDNMF/PKMF of Relay UEs (Announcing/Discoveree UEs) relies on optional information (i.e. the list of potential VPLMNs) from the Remote UE. Otherwise, if the list of potential VPLMNs is not provided, the 5G DDNMF/PKMF of the Remote UE can only try all the PLMNs which have roaming agreements.
Observation 1: The 5G DDNMF/PKMF of the Remote UE decides the potential 5G DDNMF/PKMF of the Relay UEs if the list of potential VPLMNs is provided by the Remote UE. Otherwise, the 5G DDNMF/PKMF of Remote UE can only try all the PLMNs which have roaming agreements.
According to the TS 23.304 [1], only PLMNs in which the Remote UE is authorised to use UE-to-Network relay are provisioned to the Remote UE, then the remote UE may provide these PLMNs to its 5G DDNMF/PKMF in the discovery key request. 

However, the PLMNs are potential Serving PLMNs of the Remote UE, which may NOT be the HPLMN of potential Relay UEs. Therefore, current UE-to-Network discovery key request procedures give an inefficient way to select potential 5G DDNMF/PKMF of the Relay UEs. 

	Potential Serving PLMNs of the Remote UE
	PLMN-1
	PLMN-2
	PLMN-3
	PLMN-4
	

	HPLMN of Relay UE-1
	
	
	
	PLMN-4
	

	HPLMN of Relay UE-2
	
	
	
	
	PLMN-5


Take the table above as an example, here assumes the Remote UE’s HPLMN has a roaming agreement with all the PLMN-1 to PLMN-5, and both Relays are authorised to provide UE-to-Network Relay service in all the PLMN-1 to PLMN-5. In this example:

· Based on the current mechanism and if the list of potential of VPLMNs is provided, the 5G DDNMF/PKMF of the Remote UE requests the discovery security materials from four PLMNs (1-4), but can only get the discovery security materials from the HPLMN of Relay UE-1 (in PLMN-4).
Observation 2: In the current UE-to-Network discovery key request procedures, the 5G DDNMF/PKMF of the Remote UE may not be capable to get discovery security materials from all the HPLMN of potential Relay UEs.

Observation 3: In the current UE-to-Network discovery key request procedures, the 5G DDNMF/PKMF of the Remote UE may send discovery key request to multiple PLMNs in which potential Relay UE does not exist.

Proposal: Pre-configure the HPLMN IDs per RSC (i.e. the home networks that have Relay can use the RSC) in the PCF of the Remote UE, allowing the 5G DDNMF/PKMF of the Remote UE to get the HPLMN IDs from the PCF. The 5G DDNMF/PKMF of the Remote UE selects the 5G DDNMF/PKMF of potential Relays based on the HPLMN IDs and the list of VPLMN IDs (if applicable). 
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Conclusion and Proposal
Observation 1: The 5G DDNMF/PKMF of the Remote UE decides the potential 5G DDNMF/PKMF of the Relay UEs if the list of potential VPLMNs is provided by the Remote UE. Otherwise, the 5G DDNMF/PKMF of Remote UE can only try all the PLMNs which have roaming agreements.
Observation 2: In the current UE-to-Network discovery key request procedures, the 5G DDNMF/PKMF of the Remote UE may not be capable to get discovery security materials from all the HPLMN of potential Relay UEs.
Observation 3: In the current UE-to-Network discovery key request procedures, the 5G DDNMF/PKMF of the Remote UE may send discovery key request to multiple PLMNs in which potential Relay UE does not exist.
Proposal (relates to S3-232728): Pre-configure the HPLMN IDs per RSC (i.e. the home networks that have Relay can use the RSC) in the PCF of the Remote UE, allowing the 5G DDNMF/PKMF of the Remote UE to get the HPLMN IDs from the PCF. The 5G DDNMF/PKMF of the Remote UE selects the 5G DDNMF/PKMF of potential Relays based on the HPLMN IDs and the list of VPLMN IDs (if applicable).
Endorsement: Request SA3 to endorse the above observations and proposals, and agree CR S3-232728.
