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Abstract of the contribution: This contribution proposes a solution for KI#2 for multi-hop UE-to-UE Relays discovery.  

1.	Discussion
The paper proposes a new solution for KI#2 on multi-hop UE-to-UE Relays discovery. 
[bookmark: _Hlk99100636]
2.	Text proposal
It is proposed to agree the following changes to TR 23.700-03:
* * * Start of change (all new text) * * * 
[bookmark: startOfAnnexes][bookmark: _Toc324232213][bookmark: _Toc326248709][bookmark: _Toc22286587][bookmark: _Toc23317648][bookmark: _Toc157764636][bookmark: _Toc500949097][bookmark: _Toc92875660][bookmark: _Toc93070684][bookmark: _Toc151529983]6.X	Solution #X Layer-3 multi-hop UE-to-UE Relays discovery 
[bookmark: _Toc326248710][bookmark: _Toc22286588][bookmark: _Toc23317649][bookmark: _Toc157764637]6.X.1	Description
[bookmark: _Toc509873782][bookmark: _Toc509905232][bookmark: _Toc22286589]This solution applies to Key Issue #2 " Support of Layer-3 multi-hop UE-to-UE Relays". Model A discovery and Model B discovery procedures are proposed in this solution to support the Layer-3 multi-hop UE-to-UE Relays.
RSC is used to indicate the connectivity service supported by the UE-to-UE Relays, and each RSC is associated with a multi-hop authorization info. The multi-hop authorization info includes:
-	Whether multi-hop UE-to-UE Relay is allowed;
-	The maximum number of hops supported.
The RSC and the multi-hop authorization info are provided to the End UEs and UE-to-UE Relays using the Policy/Parameter provisioning as described in clause 5.1.5 of TS 23.304 [4]. 
For Model A, Model B discovery, the function of multi-hop UE-to-UE Relay is almost same as one-hop UE-to-UE Relay described in clause 6.3.2.4 of TS 23.304 [4], with following differences:
-	Check the multi-hop authorization info which is associated with RSC to decide whether itself can perform as a multi-hop UE-to-UE Relay.
-	Multi-hop routing info is defined as a list of User Info ID of the UE-to-UE Relay in sequence. The multi-hop routing info is included in the UE-to-UE Relay Discovery Announcement message or UE-to-UE Relay Discovery Solicitation message. When a UE decides itself can act as a multi-hop UE-to-UE Relay, it adds the User Info ID of itself into the received multi-hop routing info, and sends a UE-to-UE Relay Discovery Announcement message or UE-to-UE Relay Discovery Solicitation message. The Multi-hop routing info is also sent to discoverer End UE in the UE-to-UE Relay Discovery Response message
The UEs who monitors the UE-to-UE Relay Discovery Announcement message, or receives UE-to-UE Relay Discovery Response message can utilize the multi-hop routing info for multi-hop UE-to-UE Relay selection. 
The multi-hop routing info can be provided by the source End UE in the Direct Communication Request message for the follow up multi-hop UE-to-UE Relay communication setup.
[bookmark: _Toc23317650][bookmark: _Toc157764638]6.X.2	Procedures
[bookmark: _Toc22286590]Figure 6.x.2-1 is the procedure for Model A discovery.


[bookmark: _CRFigure6_3_2_4_21]Figure 6.x.2-1: Model A discovery
Figure 6.x.2-1 shows how End UE-2 receives the Direct discovery set from End UE-1 via multi-hop UE-to-UE relay.
The assumption is that RSC and the multi-hop authorization info have been provided to the End UEs and UE-to-UE Relays using the Policy/Parameter provisioning as described in clause 5.1.5 of TS 23.304 [4].
Step1-2 is same as Step1-2 of the UE-to-UE Relay Discovery with Model A procedure as described in clause 6.3.2.4.2 of TS 23.304 [4]. In step 2, the UE-to-UE Relay Discovery Announcement message includes RSC, Direct discovery set, and Multi-hop routing info. The Multi-hop routing info is {seq_num1 User Info ID of UE-to-UE Relay-1}.
3.	UE-to-UE Relay2 receives UE-to-UE Relay Discovery Announcement message from step 2. UE-to-UE Relay-2 checks the Policy/Parameter provisioning info and decides to act as a multi-hop UE-to-UE Relay. UE-to-UE Relay-2 sends a UE-to-UE Relay Discovery Announcement message. The UE-to-UE Relay Discovery Announcement message contains RSC, Multi-hop routing info {seq_num1 User Info ID of UE-to-UE Relay-1, seq_num2  User Info ID of UE-to-UE Relay-2}, Direct discovery set. 
	If m UE-to UE Relays have been involved in the multi-hop UE-to-UE Relay Model-A Discovery, the UE-to-UE Relay Discovery Announcement message contains RSC, Multi-hop routing info {seq_num1 User Info ID of UE-to-UE Relay-1, seq_num2  User Info ID of UE-to-UE Relay-2, …seq_num m User Info ID of UE-UE Relay-m }, Direct discovery set.

Figure 6.x.2-2 is the procedure for Model B discovery.


[bookmark: _CRFigure6_3_2_4_31]Figure 6.x.2-2: Model B discovery
The assumption is that RSC and the multi-hop authorization info have been provided to the End UEs and UE-to-UE Relays using the Policy/Parameter provisioning as described in clause 5.1.5 of TS 23.304 [4].
Step1-2 is same as Step1-2 of UE-to-UE Relay Discovery with Model B procedure as described in clause 6.3.2.4.3 of TS 23.304 [4]. In step 2, the UE-to-UE Relay Discovery Solicitation message includes RSC, Direct discovery set, and Multi-hop routing info.  The Multi-hop routing info is {seq_num1 User Info ID of UE-to-UE Relay-1}.
3.	UE-to-UE Relay-2 receives UE-to-UE Relay Discovery Solicitation message from step 2. UE-to-UE Relay-2 checks the Policy/Parameter provisioning info and decides to act as a multi-hop UE-to-UE Relay. UE-to-UE Relay-2 sends a UE-to-UE Relay Discovery Solicitation message. The UE-to-UE Relay Discovery Solicitation message contains RSC, Multi-hop routing info {seq_num1 User Info ID of UE-to-UE Relay-1, seq_num2  User Info ID of UE-to-UE Relay-2}, Direct discovery set.
	If m UE-to UE Relays have been involved in the multi-hop UE-to-UE Relay Model-B Discovery, the UE-to-UE Relay Discovery Solicitation message contains RSC, Multi-hop routing info {seq_num1 User Info ID of UE-to-UE Relay-1, seq_num2 User Info ID of UE-to-UE Relay-2, …seq_num m User Info ID of UE-UE Relay-m }, Direct discovery set.
4-6. End UE (UE-2) responds to the UE-to-UE Relay-2 with a UE-to-UE Relay Discovery Response message. The UE-to-UE Relay Discovery Response message contains RSC, Multi-hop routing info {seq_num1 User Info ID of UE-to-UE Relay-1, seq_num2  User Info ID of UE-to-UE Relay-2}, Direct discovery set. The UE-to-UE Relay Discovery Response message is sent to End UE (UE-1) via UE-to-UE Relay-2 and UE-to-UE Relay-1.
	If m UE-to UE Relays have been involved in the multi-hop UE-to-UE Relay Model-B Discovery, the UE-to-UE Relay Discovery Response message contains RSC, Multi-hop routing info {seq_num1 User Info ID of UE-to-UE Relay-1, seq_num2 User Info ID of UE-to-UE Relay-2, …seq_num m User Info ID of UE-UE Relay-m }, Direct discovery set.

[bookmark: _Toc23317651][bookmark: _Toc157764639]6.X.3	Impacts on services, entities and interfaces
[bookmark: _Toc510607504][bookmark: _Toc518306738]UE:
-	New functionality related to UE-to-UE Relay discovery.

* * * End of change * * * 
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