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* * * First change  * * *
[bookmark: _Toc122421013]6.7	5G ProSe UE-to-UE Relay Communication
[bookmark: _Toc122421014]6.7.1	5G ProSe Communication via 5G ProSe Layer-3 UE-to-UE Relay
6.7.1.1	link establishment for PC5 communication via 5G ProSe Layer-3 UE-to-UE Relay
[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]Figure 6.7.1.1-1 shows the procedure for 5G ProSe Communication via 5G ProSe Layer-3 UE-to-UE Relay.


Figure 6.7.1.1-1: 5G ProSe Communication via 5G ProSe Layer-3 UE-to-UE Relay
Service authorization and provisioning are performed for source 5G ProSe Layer-3 End UE, target 5G ProSe Layer-3 End UE and 5G ProSe Layer-3 UE-to-UE Relay as described in clause 6.2.
2.	The source 5G ProSe Layer-3 End UE performs discovery of a 5G ProSe Layer-3 UE-to-UE Relay as described in clause 6.3.2.4.
3.	The source 5G ProSe Layer-3 End UE sends a Direct Communication Request message to initiate the unicast Layer-2 link establishment procedure with the 5G ProSe Layer-3 UE-to-UE Relay. The parameters included in the Direct Communication Request message are described in clause 6.4.3.7.
	The Source Layer-2 ID of the DCR message is self-assigned by the source 5G ProSe Layer-3 End UE, and the Destination Layer-2 ID is set to the Source Layer-2 ID of the discovery message of the 5G ProSe Layer-3 UE-to-UE Relay.
4.	If the User Info ID of target 5G ProSe Layer-3 End UE, User Info ID of 5G ProSe Layer-3 UE-to-UE Relay and RSC are included in the Direct Communication Request, the 5G ProSe Layer-3 UE-to-UE Relay responds by establishing the security with the source 5G ProSe Layer-3 End UE. When the security protection is enabled, the source 5G ProSe Layer-3 End UE sends IP Address Configuration, QoS Info (as described in clause 6.4.3.1) to the 5G ProSe Layer-3 UE-to-UE Relay.
	The Source Layer-2 ID used for the security establishment procedure is self-assigned by the 5G ProSe Layer-3 UE-to-UE Relay, and the Destination Layer-2 ID is set to the Source Layer-2 ID of the received Direct Communication Request message.
	Upon receiving the security establishment procedure messages, the source 5G ProSe Layer-3 End UE obtains the 5G ProSe Layer-3 UE-to-UE Relay's Layer-2 ID for future communication, for signalling and data traffic for this unicast link.
5.	After the Security Establishment procedure in step 4 is completed, the 5G ProSe Layer-3 UE-to-UE Relay sends a Direct Communication Request message to initiate the unicast Layer-2 link establishment procedure with the target 5G ProSe Layer-3 End UE. The parameters included in the Direct Communication Request message are described in clause 6.4.3.7.
	The Source Layer-2 ID of the DCR message is self-assigned by the 5G ProSe Layer-3 UE-to-UE Relay, and the Destination Layer-2 ID is the unicast Layer-2 ID of target 5G ProSe Layer-3 End UE associated with the User Info ID of target 5G ProSe Layer-3 End UE.
6.	If the User Info ID of target 5G ProSe Layer-3 End UE and RSC are included in the Direct Communication Request, the target 5G ProSe Layer-3 End UE responds by establishing the security with the 5G ProSe Layer-3 UE-to-UE Relay. When the security protection is enabled, the 5G ProSe Layer-3 UE-to-UE Relay sends IP Address Configuration, QoS Info (as described in clause 6.4.3.1) to the target 5G ProSe Layer-3 End UE.
	The Source Layer-2 ID used for the security establishment procedure is self-assigned by the target 5G ProSe Layer-3 End UE, and the Destination Layer-2 ID is set to the Source Layer-2 ID of the received Direct Communication Request message.
	Upon receiving the security establishment procedure messages, the 5G ProSe Layer-3 UE-to-UE Relay obtains the target 5G ProSe Layer-3 End UE's Layer-2 ID for future communication, for signalling and data traffic for this unicast link.
7.	The target 5G ProSe Layer-3 End UE sends a Direct Communication Accept message to the 5G ProSe Layer-3 UE-to-UE Relay that has successfully established security with. 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.
9.	After receiving the Direct Communication Accept message from the target 5G ProSe Layer-3 End UE, the 5G ProSe Layer-3 UE-to-UE Relay sends a Direct Communication Accept message to the source 5G ProSe Layer-3 End UE that has successfully established security with. The parameters included in the Direct Communication Accept message are described in clause 6.4.3.7.
10.	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.
11.	For IP communication, the 5G ProSe Layer-3 UE-to-UE Relay may store an association of User Info ID and the IP address of target 5G ProSe Layer-3 End UE into its DNS entries, and the 5G ProSe Layer-3 UE-to-UE Relay may act as a DNS server to other UEs. The source 5G ProSe Layer-3 End UE may send a DNS query to the 5G ProSe Layer-3 UE-to-UE Relay to request IP address of target 5G ProSe Layer-3 End UE after step 10 if the IP address of target 5G ProSe Layer-3 End UE in not received in step 9, and the 5G ProSe Layer-3 UE-to-UE Relay returns the IP address of the target 5G ProSe Layer-3 End UE to the source 5G ProSe Layer-3 End UE.
12.	The source 5G ProSe Layer-3 End UE communicates with the target 5G ProSe Layer-3 End UE via the 5G ProSe Layer-3 UE-to-UE Relay.
Editor's note:	How to support Ethernet and Unstructured traffic is FFS.
In the case of one source 5G ProSe Layer-3 End UE communicates with multiple target 5G ProSe Layer-3 End UEs, the PC5 link between the source 5G ProSe Layer-3 End UE and the 5G ProSe Layer-3 UE-to-UE Relay can be shared for multiple target 5G ProSe Layer-3 End UEs per RSC while the PC5 links may be established individually between the 5G ProSe Layer-3 UE-to-UE Relay and target 5G ProSe Layer-3 End UEs per RSC. For the shared PC5 link, the Layer-2 link modification procedure can be used.
In the case of multiple source 5G ProSe Layer-3 End UEs communicate with one target 5G ProSe Layer-3 End UE, the PC5 link between the 5G ProSe Layer-3 UE-to-UE Relay and the target 5G ProSe Layer-3 End UE can be shared per RSC while the PC5 links may be established individually between the source 5G ProSe Layer-3 End UEs and the 5G ProSe Layer-3 UE-to-UE Relay per RSC. For the shared PC5 link, the Layer-2 link modification procedure can be used.
6.7.1.2	link identifier update for PC5 communication via 5G ProSe Layer-3  UE-to-UE Relay
The existing Link Identifier Update procedure as defined in clause 6.4.3.2 is reused between an End UE and Layer -3 UE-to-UE Relay to perform a link identifier update and when the IP address/prefix needs to be changed, the procedure is updated as depicted in Figure 6.7.1.2-1.


Figure 6.7.1.2-1: Link Identifier Update procedure and IP address/prefix change with Layer-3 UE-to-UE Relay
0.	A PC5 link is established between UE1 and a UE-to-UE Relay. Another PC5 link is established between the UE-to-UE Relay and UE2. IP data may be exchanged between UE1 and UE2 via the UE-to-UE Relay over the PC5 links. During the link establishment, UE1 informs the UE-to-UE Relay that the link requires privacy.
1.	As stated in clause 6.4.3.2, according to the privacy requirement, UE1 may trigger link identifier update procedure. UE1 sends a Link Identifier Update Request message to the UE-to-UE Relay including the following parameters:
-	its new Layer-2 ID, new security information, new Application layer ID (if provided by the upper layer).
-	If UE1's IP address/prefix needs to be changed: 
- if UE 1’s IP address/prefix is allocated by the UE-to-UE Relay,  UE1 includes “new IP address needed” indication.
- if UE1 self-assign its IP address/prefix, UE1 includes its new IP address/prefix.
- its peer UEs information (e.g., UE2's IP address, UE2's Application layer ID), allowing the UE-to-UE Relay to inform UE1’s peer UEs (e.g., UE2) about UE1's new allocated IP address/prefix, and “peer update” indication are included.
2.	UE-to-UE Relay self-assigns a new L2 ID, new security information and possibly new IP address/prefix for PC5 link with UE1.
a.	If a "new IP address needed" indication is received, UE-to-UE Relay assigns a new IP address/prefix to UE1 and saves it locally.
b.	If a "peer update" indication is received, UE-to-UE Relay fetches the peer UEs (e.g.,UE2's) entry from its local table based on the received Application layer IDs or IP addresses/prefixes.
UE-to-UE Relay then sends a PC5 Relay Update Request message to each peer UE (e.g., UE2), including: UE1's old IP address/prefix, UE1's old and new Application layer ID, UE1's new IP address/prefix.
3.	UE2 receives the PC5 Relay Update Request message and saves UE1's new IP address/prefix. UE2 sends a PC5 Relay Update Response message to the UE-to-UE Relay including all parameters received on the PC5 Relay Update Request message.
a.	UE2 continues to receive IP data with UE1's old IP address (transit packets sent prior to UE1's receiving its new IP address) until an IP packet using UE1's new IP address is received. At this point, UE2 starts using UE1's new IP address and may forget UE1's old IP address.
4.	UE-to-UE Relay sends a Link Identifier Update Response message to UE1 including UE1's new IP address/prefix, UE-to-UE Relay's new Layer-2 ID, new security information and possibly new IP address/prefix and/or new Application layer ID.
5.	UE1 saves its new IP address/prefix and UE-to-UE Relay's new parameters and sends a Link Identifier Update ACK message to the UE-to-UE Relay, including its new IP address received on the Link Identifier Update Response message. UE1 and UE-to-UE Relay start using the new Layer-2 IDs and new security information for PC5 communication. UE1 starts using its new IP address for IP data exchange with UE2.

6.7.1.3	link release for PC5 communication via 5G ProSe Layer-3  UE-to-UE Relay 
Figure 6.7.1.3-1 shows the procedure for link release with layer-3 UE-to-UE Relay.
The existing Link Release procedure as defined in clause 6.4.3.3 may be reused between an End UE and Layer -3 UE-to-UE Relay with an additional Indication sent to peer End UEs by the Layer -3 UE-to-UE Relay, as depicted in Figure 6.7.1.3-1.


Figure 6.7.1.3-1: Link Release procedure with Layer-3 UE-to-UE Relay
1.	UE-1 releases the PC5 link with UE-to-UE Relay as described in clause 6.4.3.3.
2.	If there is any End UE which has ProSe QoS flows for the communication with UE-1, UE-to-UE Relay perform link modification procedure with the End UE to remove the QoS flows used for the connection with UE-1.
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