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* * * First change  * * *
6.7.3 5G ProSe Discovery integrated into PC5 unicast link establishment procedure
[bookmark: _Toc30666567][bookmark: _Toc31029861][bookmark: _Toc31030752][bookmark: _Toc43388319][bookmark: _Toc43735549][bookmark: _Toc50130537][bookmark: _Toc50133851][bookmark: _Toc50134191][bookmark: _Toc50557143][bookmark: _Toc50548821][bookmark: _Toc55202126][bookmark: _Toc57209748][bookmark: _Toc57366139][bookmark: _Toc68086090][bookmark: _Toc101265030][bookmark: _Toc104479905][bookmark: _Toc113265808][bookmark: _Toc116941606]6.7.3.1	General
5G ProSe Communication via 5G ProSe UE-to-UE Relay with Discovery integrated into PC5 unicast link establishment procedure is supported. 
For Discovery integrated into PC5 link establishment, when a UE allows a UE-to-UE relay to be involved in the Direct Communication Request to the other UE, the UE indicates it by including a relay_indication in the broadcasted Direct Communication Request message.
When a UE-to-UE relay receives a Direct Communication Request including a relay_indication, it decides whether to forward the message according to e.g. Relay Service Code if there is any, Application ID, operator policy per Relay Service Code, signal strength, and local policy.
During 5G ProSe Discovery integrated into PC5 unicast link establishment procedure, if an End UE and/or a UE-to-UE relay receives a Direct Communication Request and if there is an existing unicast connection between the End UE and the UE-to-UE relay, Link Modification Procedure is performed as a response, allowing the PC5 link with the UE-to-UE Relay to be shared with multiple Target UEs and/or multiple Source UEs.
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Figure 6.x.y.2-1 5G ProSe Discovery integrated into PC5 unicast link establishment procedure
0.	UEs are authorized and provisioned with parameters to use the service provided by the UE-to-UE relays. UE-to-UE relays are authorized and provisioned with parameters to provide service of relaying traffic among UEs.
1.	UE-1 wants to establish a unicast communication with UE-2 and broadcasts a Direct Communication Request. The parameters included in the Direct Communication Request message are described in clause 6.4.3.7.
The relay_indication in the Direct Communication Request is used to indicate whether UE-to-UE relay can forward the Direct Communication Request message or not. It is also used to limit the number of hops of UE-to-UE relay by removing relay_indication in the Direct Communication Request message from the UE-to-UE Relay.
NOTE 1:	The data type of relay_indication can be determined in Stage 3.
2.	When receiving Direct Communication Request with relay_indication from UE-1, Relay (here, relay-1 and relay-2) may decide to participate in the procedure and broadcast a Direct Communication Request message in its proximity without relay_indication. The parameters included in the Direct Communication Request message are described in clause 6.4.3.7.
The Direct Communication Request message uses relay’s Layer-2 ID as the source Layer-2 ID.
3.	When UE-2 receives a Direct Communication Request from one or multiple UE-to-UE relays, UE-2 select a UE-to-UE Relay which UE-2 will respond. UE-2 may select UE-to-UE relay according to the signal strength, local policy, operator policy per Relay Service Code if any.
If there is an existing unicast connection between UE-2 and the selected UE-to-UE relay which can be shared for communication with UE-1, step 6 to step 8 is omitted. Otherwise, step 4 and step 5 are omitted.
4.	UE-2 sends a Link Modification Request to relay-1 as a response to the Direct Communication Request received in step 2. The parameters included in the Link Modification Request message are described in clause 6.4.3.7.4.
5.	Relay-1 responds with Link Modification Response to UE-2. The parameters included in the Link Modification Response are described in clause 6.4.3.7.4.
64.	security establishment happens between UE-2 and the selected 5G ProSe UE-to-UE Relay (here relay-1), if needed.
Editor’s Note: It is FFS how to perform PC5 link modification between UE-2 and relay-1.
75.	UE-2 replies Direct Communication Accept message to relay-1. The parameters included in the Direct Communication Accept message are described in clause 6.4.3.7. 
8.	For IP traffic, IPv6 prefix or IPv4 address is allocated for the target 5G ProSe Layer-3 End UE as defined in clause 5.5.1.3.
	If there is an existing unicast connection between relay-1 and UE-1 which can be shared for communication with UE-2, step 11 to step 13 is omitted. Otherwise, step 9 and step 10 are omitted.
9.	Relay-1 sends a Link Modification Request to UE-1 as a response to the Direct Communication Request received in step 1. The parameters included in the Link Modification Request message are described in clause 6.4.3.7.4.
10.	UE-1 responds with Link Modification Response to relay-1. The parameters included in the Link Modification Response are described in clause 6.4.3.7.4.
117.	security establishment happens between UE-1 and relay-1, if needed.  
Editor’s Note: It is FFS how to perform PC5 link modification between UE-1 and relay-1.
128.	Relay-1 responds with Direct Communication Accept to the UE-1. The parameters included in the Direct Communication Accept message are described in clause 6.4.3.7.
139.  For IP traffic, IPv6 prefix or IPv4 address is allocated for the source 5G ProSe Layer-3 End UE as defined in clause 5.5.1.3.
Editor’s Note: It is FFS how to support non-IP case.


* * * Second Changes * * *
[bookmark: _Toc73625611][bookmark: _Toc114572504]6.4.3.7	Layer-2 link management over PC5 reference point for 5G ProSe UE-to-UE Relay
[bookmark: _Toc122420984]6.4.3.7.1	Common part for Layer-2 link management over PC5 reference point for 5G ProSe UE-to-UE Relay
For the 5G ProSe Communication via 5G ProSe UE-to-UE Relay as described in clause 6.7:
-	In step 3, the Direct Communication Request message includes:
-	Source User Info: the identity of the source 5G ProSe End UE requesting relay operation (i.e. User Info ID).
-	UE-to-UE Relay User Info: the identity of the UE-to-UE Relay provided to the source 5G ProSe End UE during 5G ProSe UE-to-UE Relay Discovery procedure (i.e. User Info ID) if the 5G ProSe UE-to-UE Relay Discovery procedure has been performed.
-	Target User Info: the identity of the target 5G ProSe End UE provided to the source 5G ProSe End UE during UE-to-UE Relay Discovery procedure or from the ProSe application layer (i.e. User Info ID).
-	(optional) Target unicast destination Layer-2 ID: the unicast destination Layer-2 ID of the target 5G ProSe End UE determined by the source 5G ProSe End UE as specified in clause 5.8.2.4.
-	(optional) ProSe Service Info: the information about the ProSe identifier(s) requesting Layer-2 link establishment.
-	RSC: the connectivity service provided by the 5G ProSe UE-to-UE Relay as requested by the source 5G ProSe End UE.
-	Security Information: the information for the establishment of security for the first hop PC5 link establishment.
NOTE:	The Security Information is defined by SA WG3.
Editor's note:	Clarification for other procedures, e.g. link modification, link identifier update etc. can be added later.
[bookmark: _Toc122420985]6.4.3.7.2	Layer-2 link management over PC5 reference point for 5G ProSe Layer-2 UE-to-UE Relay
Editor's note:	Clarification only applied for Layer-2 link management over PC5 reference point for 5G ProSe Layer-2 UE-to-UE Relay can be added later.

[bookmark: _Toc122420986]6.4.3.7.3	Layer-2 link management over PC5 reference point for 5G ProSe Layer-3 UE-to-UE Relay
For the 5G ProSe Communication via 5G ProSe Layer-3 UE-to-UE Relay as described in clause 6.7.1:
-	In step 5, the Direct Communication Request message includes User Info ID of source 5G ProSe Layer-3 End UE, User Info ID of 5G ProSe Layer-3 UE-to-UE Relay, User Info ID of Target 5G ProSe Layer-3 End UE, RSC and Security Information to the Target 5G ProSe Layer-3 End UE.
-	In step 7, the Direct Communication Accept message includes User Info ID of source 5G ProSe Layer-3 End UE, User Info ID of 5G ProSe Layer-3 UE-to-UE Relay, User Info ID of Target 5G ProSe Layer-3 End UE, RSC, QoS Info, IP Address Configuration.
-	In step 9, the Direct Communication Accept message includes User Info ID of source 5G ProSe Layer-3 End UE, User Info ID of 5G ProSe Layer-3 UE-to-UE Relay, User Info ID of Target 5G ProSe Layer-3 End UE, RSC, QoS Info, IP Address Configuration and IP address of Target 5G ProSe Layer-3 End UE if received before step 9.
Editor's note:	Clarification only applied for other Layer-3 link management procedure over PC5 reference point for 5G ProSe Layer-3 UE-to-UE Relay can be added later.
6.4.3.7.4	Layer-2 link management over PC5 reference point for 5G ProSe Discovery integrated into PC5 unicast link establishment
For the 5G ProSe Discovery integrated into PC5 unicast link establishment as described in clause 6.7.3.2:
-	In step 1, the Direct Communication Request message includes User Info ID of source 5G ProSe End UE, Relay_Indication, ProSe Service Info, RSC, and Security Information to the Target 5G ProSe End UE. The User Info ID of Target 5G ProSe End UE may be included.
-	In step 2, the Direct Communication Request message includes User Info ID of source 5G ProSe End UE, User Info ID of 5G ProSe UE-to-UE Relay, ProSe Service Info, RSC, and Security Information to the Target 5G ProSe End UE. The User Info ID of Target 5G ProSe End UE may be included.
-	In step 4, the Link Modification Request message includes User Info ID of source 5G ProSe End UE, User Info ID of 5G ProSe UE-to-UE Relay, User Info ID of Target 5G ProSe End UE, ProSe Service Info, and RSC.
-	In step 5, the Link Modification Response message includes User Info ID of source 5G ProSe End UE, User Info ID of 5G ProSe UE-to-UE Relay, User Info ID of Target 5G ProSe End UE, ProSe Service Info, and RSC.
-	In step 7, the Direct Communication Accept message includes User Info ID of source 5G ProSe End UE, User Info ID of 5G ProSe UE-to-UE Relay, User Info ID of Target 5G ProSe End UE, ProSe Service Info, and RSC.
-	In step 9, the Link Modification Request message includes User Info ID of source 5G ProSe End UE, User Info ID of 5G ProSe UE-to-UE Relay, User Info ID of Target 5G ProSe End UE, ProSe Service Info, RSC, and IP Address Configuration and IP address of Target 5G ProSe End UE if received before step 9.
-	In step 10, the Link Modification Response message includes User Info ID of source 5G ProSe End UE, User Info ID of 5G ProSe UE-to-UE Relay, User Info ID of Target 5G ProSe End UE, ProSe Service Info, and RSC.
-	In step 12, the Direct Communication Accept message includes User Info ID of source 5G ProSe End UE, User Info ID of 5G ProSe UE-to-UE Relay, User Info ID of Target 5G ProSe End UE, ProSe Service Info, RSC, and IP Address Configuration and IP address of Target 5G ProSe End UE if received before step 9.
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