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Abstract: Initiating UE sends traffic with new L2IDs implies it had received the LIR message. This contribution proposes that Target UE completes the LIU procedure upon receiving traffic with new L2IDs.
1. Introduction/Discussion
The initiating UE may initiate the link identifier update procedure for a unicast link with the target UE. Currently, after the initiating UE receives the Link Identifier Update Response message from the target UE, the initiating UE responds the Link Identifier Update Ack message and then starts to use the new identifiers for transmitting traffic. However, it is possible the traffic with the new identifiers may arrive at the target UE earlier than the Link Identifier Update Ack message because the Link Identifier Update Ack message may require retransmission(s) in AS layer. It is also possible the Link Identifier Update Ack message may be missing. In this situation, the target UE needs to retransmit the Link Identifier Update Response message and the initiating UE then retransmits the Link Identifier Update Ack message.
Since the initiating UE starts to transmit traffic with new L2IDs implies the initiating UE has already received the Link Identifier Response message, it is feasible for the target UE to complete the link identifier update procedure upon receiving traffic with the new L2IDs. This can avoid retransmission of the Link Identifier Update Response message by the target UE and retransmission of the Link Identifier Update Ack message by the initiating UE if the Link Identifier Update Ack message is missing.
2. Text Proposal
It is proposed to capture the following changes vs. TS 23.304 v1.0.0. There are two options for capturing the changes.
Option 1:
* * * * First change * * * *
6.4.3.2	Link identifier update for a unicast link
Figure 6.4.3.2-1 shows the link identifier update procedure for a unicast link. When privacy requirements are configured for a ProSe service type associated with the unicast link, identifiers used for the unicast mode of 5G ProSe communication over PC5 reference point (e.g. Application Layer ID, Source Layer-2 ID, and IP address/prefix) shall be changed over time as specified in clauses 5.8.2.1 and 5.8.2.4. A UE may decide to change the identifiers for other reasons, e.g. application layer requirement. This procedure is used to update and exchange new identifiers between the source and the peer UEs for a unicast link before using the new identifiers, to prevent service interruptions. When there are privacy requirements as indicated above, this procedure is executed over a security protected unicast link.
If a UE has multiple unicast links using the same Application Layer IDs or Layer-2 IDs, the UE needs to perform the link identifier update procedure over each of the unicast links.


Figure 6.4.3.2-1: Link identifier update procedure
0.	UE-1 and UE-2 have a unicast link established as described in clause 6.4.3.1.
1.	UE-1 decides to change its identifier(s), e.g. due to the Application Layer ID change or upon expiry of a timer. UE-1 generates its new Layer-2 ID and sends a Link Identifier Update Request message to UE-2 using the old identifiers.
	The Link Identifier Update Request message includes the new identifier(s) to use (including the new Layer-2 ID, Security Information, optionally the new Application Layer ID, and optionally new IP address/prefix if IP communication is used). The new identifier(s) shall be cyphered to protect privacy if security is configured for the unicast link. After sending the Link Identifier Update Request message, if the UE-1 has data to send, UE-1 keeps sending data traffic to UE-2 with the old identifiers until UE-1 sends the Link Identifier Update Ack message to UE-2.
NOTE 1:	The timer is running on per Source Layer-2 ID.
NOTE 2:	When one of the two UEs acts as IPv6 router as described in clause 5.5 and the IP address/prefix also needs to be changed, the corresponding address configuration procedure would be carried out after the Link Identifier update procedure.
2.	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 which includes the new identifier(s) to use (including the new Layer-2 ID, Security Information, optionally the new Application Layer ID, and optionally a new IP address/prefix if IP communication is used). The new identifier(s) shall be cyphered to protect privacy if security is configured for the unicast link. The Link Identifier Update Response message is sent using the old identifiers. UE-2 continues to receive traffic with the old Layer-2 ID from UE-1 until UE-2 receives traffic with the new Layer-2 ID from UE-1. After sending the Link Identifier Update Response message, UE-2 keeps sending data traffic to UE-1 with the old identifier, if UE-2 has data to send, until UE-2 receives the Link Identifier Update Ack message from UE-1.
3.	Upon reception of the Link Identifier Update Response message, UE-1 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. The Link Identifier Update Ack message is sent using the old identifiers. UE-1 continues to receive traffic with the old Layer-2 ID from UE-2 until UE-1 receives traffic with the new Layer-2 ID from UE‑2.
4.	The ProSe layer of UE-1 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-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-1 starts using its new identifiers and UE-2's new identifiers for this unicast link.
5.	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-1 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-1's new identifiers for this unicast link.
NOTE 3:	The Security Information in the above messages also needs to be updated at the same time as the Layer-2 IDs. This is defined in TS 33.XXX [TBD].
NOTE x:	The ProSe layer of UE-2 may pass the PC5 Link Identifier for the unicast link and the new identifiers down to the AS layer if UE-2 receives traffics from UE-1 using the new identifiers before receiving the Link Identifier Update Ack message.

* * * * End of changes * * * *

Option 2:
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Figure 6.4.3.2-1 shows the link identifier update procedure for a unicast link. When privacy requirements are configured for a ProSe service type associated with the unicast link, identifiers used for the unicast mode of 5G ProSe communication over PC5 reference point (e.g. Application Layer ID, Source Layer-2 ID, and IP address/prefix) shall be changed over time as specified in clauses 5.8.2.1 and 5.8.2.4. A UE may decide to change the identifiers for other reasons, e.g. application layer requirement. This procedure is used to update and exchange new identifiers between the source and the peer UEs for a unicast link before using the new identifiers, to prevent service interruptions. When there are privacy requirements as indicated above, this procedure is executed over a security protected unicast link.
If a UE has multiple unicast links using the same Application Layer IDs or Layer-2 IDs, the UE needs to perform the link identifier update procedure over each of the unicast links.


Figure 6.4.3.2-1: Link identifier update procedure
0.	UE-1 and UE-2 have a unicast link established as described in clause 6.4.3.1.
1.	UE-1 decides to change its identifier(s), e.g. due to the Application Layer ID change or upon expiry of a timer. UE-1 generates its new Layer-2 ID and sends a Link Identifier Update Request message to UE-2 using the old identifiers.
	The Link Identifier Update Request message includes the new identifier(s) to use (including the new Layer-2 ID, Security Information, optionally the new Application Layer ID, and optionally new IP address/prefix if IP communication is used). The new identifier(s) shall be cyphered to protect privacy if security is configured for the unicast link. After sending the Link Identifier Update Request message, if the UE-1 has data to send, UE-1 keeps sending data traffic to UE-2 with the old identifiers until UE-1 sends the Link Identifier Update Ack message to UE-2.
NOTE 1:	The timer is running on per Source Layer-2 ID.
NOTE 2:	When one of the two UEs acts as IPv6 router as described in clause 5.5 and the IP address/prefix also needs to be changed, the corresponding address configuration procedure would be carried out after the Link Identifier update procedure.
2.	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 which includes the new identifier(s) to use (including the new Layer-2 ID, Security Information, optionally the new Application Layer ID, and optionally a new IP address/prefix if IP communication is used). The new identifier(s) shall be cyphered to protect privacy if security is configured for the unicast link. The Link Identifier Update Response message is sent using the old identifiers. UE-2 continues to receive traffic with the old Layer-2 ID from UE-1 until UE-2 receives traffic with the new Layer-2 ID from UE-1. After sending the Link Identifier Update Response message, UE-2 keeps sending data traffic to UE-1 with the old identifier, if UE-2 has data to send, until UE-2 receives the Link Identifier Update Ack message from UE-1.
3.	Upon reception of the Link Identifier Update Response message, UE-1 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. The Link Identifier Update Ack message is sent using the old identifiers. UE-1 continues to receive traffic with the old Layer-2 ID from UE-2 until UE-1 receives traffic with the new Layer-2 ID from UE‑2.
4.	The ProSe layer of UE-1 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-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-1 starts using its new identifiers and UE-2's new identifiers for this unicast link.
5.	Upon reception of the Link Identifier Update Ack message or upon reception of traffic with the new identifiers, 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-1 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-1's new identifiers for this unicast link.
NOTE 3:	The Security Information in the above messages also needs to be updated at the same time as the Layer-2 IDs. This is defined in TS 33.XXX [TBD].

* * * * End of changes * * * *
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