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[bookmark: _Toc122420882]6.7.1.2	Layer-2 link identifier update for PC5 communication via 5G ProSe Layer-3 UE-to-UE Relay
Figure 6.7.1.2-1 shows the link identifier update procedure used to update and exchange new identifiers between the source Layer-3 End UE and the target Layer-3 End UE via Layer-3 UE-to-UE Relay when privacy requirement are configured as described in clause 6.4.3.2. 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 withvia Layer-3 UE-to-UE Relay
0.	UE-1 and UE-to-UE Relay, and UE-to-UE Relay and UE-2 have a unicast link established as described in clause 6.7.1.1.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 generates its new Layer-2 ID and sends a Link Identifier Update Request message to the UE-to-UE Relay using the old identifiers. The step 1 of clause 6.4.3.2 is used with the following differences:
	-	new Layer-2 ID refers to new Layer-2 ID of UE-1.
	-	new Application Layer ID refers to new Application Layer IDs of UE-1.
	-	new IP address/prefix refers to new IP address/prefix of UE-1.
 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.	Upon reception of the Link Identifier Update Request message, the UE-to-UE Relay generates its new Layer-2 ID and sends a Link Identifier Update Request message to UE-2 using the old identifiers. The step 1 of clause 6.4.3.2 is used with the following differences:
	-	new Layer-2 ID refers to new Layer-2 ID of UE-to-UE Relay.
	-	new Application Layer ID refers to new Application Layer IDs of UE-1 and UE-to-UE Relay.
	-	new IP address/prefix refers to new IP address/prefix of UE-1.
3.	Upon reception of the Link Identifier Update Request message, UE-2 changes its identifier(s). UE-2 responds with a Link Identifier Update Response message. The step 2 of clause 6.4.3.2 is used with the following differences:
	-	new Layer-2 ID refers to new Layer-2 ID of UE-2.
-	new Application Layer ID refers to new Application Layer IDs of UE-2.
	-	new IP address/prefix refers to new IP address/prefix of UE-2.
4.	Upon reception of the Link Identifier Update Response message, UE-to-UE Relay responds with a Link Identifier Update Ack message. The Link Identifier Update Ack message includes the new identifier(s) from UE-2, as received on the Link Identifier Update Response message.
5.	The ProSe layer of UE-to-UE Relay passes the PC5 Link Identifier for the unicast link and the updated Layer-2 IDs (i.e. new Layer-2 ID for UE-to-UE Relay for the source and new Layer-2 ID of UE-2 for the destination) down to the AS layer. This enables the AS layer to update the provided Layer-2 IDs for the unicast link.
	UE-to-UE Relay starts using its new identifiers and UE-2's new identifiers for this unicast link.
6.	Upon reception of the Link Identifier Update Ack message, the ProSe layer of UE-2 passes the PC5 Link Identifier for the unicast link and the updated Layer-2 IDs (i.e. new Layer-2 ID of UE-2 for the source and new Layer-2 ID for UE-to-UE Relay for the destination) down to the AS layer. This enables the AS layer to update the provided Layer-2 IDs for the unicast link.
	UE-2 starts using its new identifiers and UE-to-UE Relay's new identifiers for this unicast link.
7.	Upon reception of the Link Identifier Update Ack message, UE-to-UE Relay sends a Link Identifier Update Response message. The step 2 of clause 6.4.3.2 is used with the following differences:
	-	new Layer-2 ID refers to new Layer-2 ID of UE-to-UE Relay.
-	new Application Layer ID refers to new Application Layer IDs of UE-2 and UE-to-UE Relay.
	-	new IP address/prefix refers to new IP address/prefix of UE-2.
8.	Upon reception of the Link Identifier Update Response message, UE-1 Relay responds with a Link Identifier Update Ack message. The Link Identifier Update Ack message includes the new identifier(s) from UE-to-UE Relay, as received on the Link Identifier Update Response message.
9.	The ProSe layer of UE-1 Relay passes the PC5 Link Identifier for the unicast link and the updated Layer-2 IDs (i.e. new Layer-2 ID for UE-1 for the source and new Layer-2 ID of UE-to-UE Relay for the destination) down to the AS layer. This enables the AS layer to update the provided Layer-2 IDs for the unicast link.
	UE-1 starts using its new identifiers and UE-2's new identifiers for this unicast link.
10.	Upon reception of the Link Identifier Update Ack message, the ProSe layer of UE-to-UE Relay passes the PC5 Link Identifier for the unicast link and the updated Layer-2 IDs (i.e. new Layer-2 ID of UE-to-UE Relay for the source and new Layer-2 ID for UE-2 Relay for the destination) down to the AS layer. This enables the AS layer to update the provided Layer-2 IDs for the unicast link.
	UE-to-UE Relay starts using its new identifiers and UE-2's new identifiers for this unicast link.
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.
* * * * 2nd Change * * * *
6.7.1.3	Layer-2 link release for PC5 communication via 5G ProSe Layer-3 UE-to-UE Relay
Figure 6.7.1.3-1 shows the Layer-2 link release procedure for link release with via Llayer-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: Layer-2 Link Release procedure with via Layer-3 UE-to-UE Relay
0.	UE-1 and UE-to-UE Relay, and UE-to-UE Relay and UE-2 have a unicast link established as described in clause 6.7.1.1.
1.	UE-1 sends a Disconnect Request message to UE-to-UE Relay. It is the same as step 1 of clause 6.4.3.3.
2.	Upon reception of the Disconnect Request message, UE-to-UE Relay shall respond with a Disconnect Response. It is the same as step 2 of clause 6.4.3.3.
3a.	Upon reception of the Disconnect Request message, if there is no other UEs than UE-1 using the layer-2 link, UE-to-UE Relay sends a Disconnect Request message to UE-2. It is the same as step 1 of clause 6.4.3.3.
4a.	Upon reception of the Disconnect Request message, UE-2 shall respond with a Disconnect Response message. It is the same as step 2 of clause 6.4.3.3.
3b.	Upon reception of the Disconnect Request message, if there is other UEs than UE-1 using the layer-2 link, UE-to-UE Relay sends a Link Modification Request message to UE-2 in order to release the PC5 QoS Flow(s) and deletes the context data associated with the PC5 QoS Flow(s).
4b.	Upon reception of the Link Modification Request message, UE-2 shall respond with a Link Modification Accept message and deletes the context data associated with the PC5 QoS Flow(s).
	The ProSe layer of UE-to-UE Relay and UE-2 provides information about the unicast link modification to the AS layer. This enables the AS layer to update the context related to the modified unicast link.
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.
* * * * 3rd Change * * * *
[bookmark: _Toc19199143][bookmark: _Toc27821933][bookmark: _Toc36126287][bookmark: _Toc66692734][bookmark: _Toc66701916][bookmark: _Toc69883593][bookmark: _Toc73625609][bookmark: _Toc131159062]6.7.1.4	Layer-2 link modification for PC5 communication via 5G ProSe Layer-3 UE-to-UE Relay
Figure 6.7.1.4-1 shows the Layer-2 link modification procedure via Layer-3 UE-to-UE Relay. This procedure is used to add/modify/remove PC5 QoS Flow(s) in the existing PC5 unicast link as described in clause 6.4.3.4.


Figure 6.7.1.4-1: Layer-2 link modification procedure via Layer-3 UE-to-UE Relay
0.	UE-1 and UE-to-UE Relay, and UE-to-UE Relay and UE-2 have a unicast link established as described in clause 6.7.1.1.
1.	UE-1 sends a Link Modification Request to UE-to-UE Relay. The step 1 of clause 6.4.3.4 is used with the following differences:
-	QoS Info refers to the QoS Info of the end-to-end QoS.
2.	Upon reception of the Link Modification Request message from UE-1, the UE-to-UE Relay sends a Link Modification Request to UE-2. The step 1 of clause 6.4.3.4 is used with the following differences:
-	QoS Info refers to the second hop QoS.
3.	UE-2 responds with a Link Modification Accept message to the UE-to-UE Relay. The step 2 of clause 6.4.3.4 is used with the following differences:
-	QoS Info refers to the second hop QoS.
4.	Upon reception of the Link Modification Accept message from UE-2, the UE-to-UE Relay responds with a Link Modification Accept message to the UE-1. The step 2 of clause 6.4.3.4 is used with the following differences:
-	QoS Info refers to the first hop QoS.

* * * * 4th Change * * * *
[bookmark: _Toc36126288][bookmark: _Toc66692735][bookmark: _Toc66701917][bookmark: _Toc69883594][bookmark: _Toc73625610][bookmark: _Toc131159063]6.7.1.5	Layer-2 link maintenance for PC5 communication via 5G ProSe Layer-3 UE-to-UE Relay
The Layer-2 link maintenance over PC5 reference point procedure as described in clause 6.4.3.5 can used for Layer-2 link established between UE-1 and UE-to-UE Relay, and between UE-to-UE Relay and UE-2.
* * * * End of Changes * * * *
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