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1 Introduction
Regarding the local ID management, the current RRC specification [1] only provides very generic description as shown below in clause 5.8.9.1.2 and does not detail when and how local ID assignment/modification/release is triggered.
	5.8.9.1.2
Actions related to transmission of RRCReconfigurationSidelink message
<text omitted>

1>
if the UE is acting as L2 U2U Relay UE, and if the procedure is initiated to configure local ID to the connected L2 U2U Remote UEs:

2>
if the local ID pair is to be assigned or modified for an end-to-end PC5 connetion, and if both the PC5-RRC connection with L2 U2U Remote UE and the PC5-RRC connection with peer L2 U2U Remote UE are successfully established:

3>
include an entry in sl-LocalID-PairToAddModList, and set the fields as below:
4>
according to association between User Info and L2 ID as specified in TS 23.304 [65], set sl-RemoteUE-LocalIdentity to include the new local UE ID, and set sl-RemoteUE-L2Identity to include the source L2 ID of L2 U2U Remote UE in the SL-SRAP-ConfigPC5, if needed;

4>
according to association between User Info and L2 ID as specified in TS 23.304 [65], set sl-PeerRemoteUE-LocalIdentity to include the new local UE ID, and and set sl-PeerRemoteUE-L2Identity to include the destination L2 ID of peer L2 U2U Remote UE in the SL-SRAP-ConfigPC5, if needed;

2>
else if the local ID pair is to be released for an end-to-end PC5 connetion:

3>
include an entry in sl-LocalID-PairToReleaseList, with the value of SL-DestinationIdentity set to the destination L2 ID of the peer L2 U2U Remote UE;
<text omitted>


In this paper, we discuss the local ID maintenance triggering issue and provide a TP to TS 38.331.

2 Discussion  
2.1
Trigger of Local ID assignment
The local ID pair is used as a joint linking two per-hop PC5 links, this linkage is only triggered by ProSe layer of Layer -2 Source Remote UE and known by ProSe layer of the Layer-2 U2U Relay UE. Especially for L2 U2U relay UE, its ProSe Layer has full knowledge about the timing when both the link between Source End UE and Relay UE and the link between Relay UE and Target End UE are established. Only after this point, there is a need for local ID allocation. The AS layer of L2 U2U relay UE can only handle PC5 RRC singaling (after PC5-S link establishment) but it cannot initiate the local ID assignment itself. Nor this can be triggered by AS layer of remote UE because there is no RAN2 agreement to add another PC5-RRC message for this purpose. Therefore, we can simply conclude: 

Proposal 1
Local ID allocation is only triggered by ProSe layer of L2 U2U Relay UE upon establishment of both per-hop PC5 links. 

2.2
Trigger of Local ID release
The situation for local ID release is more complex. There are different circumstances for triggering local ID pair release.
First, this can be definitely triggered by ProSe layer of relay UE. Once an end-to-end PC5 connection is to be released, there is no need to maintain the local ID pair for this link, so the local ID pair assigned to this PC5 connection shall be released and recycled for other future use. Note that there are multiple cases to trigger this in upper layer: 

1) The ProSe direct link release procedure is triggered by any UE in ProSe layer. It is obvious that the Relay UE shall trigger release all the local ID paris affected by the release of the link between relay UE and peer Remote UE.

2) The end-to-end PC5 connection is released by PC5-S procedure, but the per-hop link is still kept because it is still in use for other end-to-end PC5 connections. In this case, the local ID pair should still be released and this release does not affect other end-to-end PC5 connections.

Second, if sidelink RLF is detected in AS layer, then the PC5-RRC connection is dropped from the AS layer. This is equivalent to the Case 1 above, and the AS layer of L2 U2U relay should trigger the local ID release itself w/o waiting for upper layer triggers.
Proposal 2
Local ID release can be either triggered by ProSe layer of Relay UE or by AS layer in case of PC5 RLF.

2.3
Trigger of Local ID Modification
The current RRC procedure text indicates that local ID could be modified for an end-to-end PC5 connection. However, there is no clear triggering conditions for this. In L2 U2U relay, the local ID management is a UE behaviour, not NW implementation. So, every UE initiated procedure shall be clearly specified. RAN2 has already agreed that there is no local ID collisions issue for single hop U2U relay, then the L2 U2U relay UE has no reason to trigger a modification of local ID pair in use. Even when L2 ID has been updated between two UEs, the local ID corresponding to this L2 ID (or the per-hop PC5 link) can remain the same without change. Therefore, although local ID modification is allowed based on ASN.1 structure, there seems no real use for it. We propose to remove “local ID pair modification” from the procedure text. 

Proposal 3
Remove “local ID pair modification” from procedure text in RRC specification.

Based on the above proposals, we provide a TP to 38.331 in Appendix.
Proposal 4
RAN2 agrees the TP in Appendix for correction of the local ID maintenance triggering.

3 Conclusion
In this contribution, we discussed the local ID maintenance issue. We have the following proposals:

Proposal 1
Local ID allocation is only triggered by ProSe layer of L2 U2U Relay UE upon establishment of both per-hop PC5 links.

Proposal 2
Local ID release can be either triggered by ProSe layer of Relay UE or by AS layer in case of PC5 RLF.

Proposal 3
Remove “local ID pair modification” from procedure text in RRC specification.

Proposal 4
RAN2 agrees the TP in Appendix for correction of the local ID maintenance triggering.
4 Appendix – TP to 38.331

	First change


5.8.9.1.2
Actions related to transmission of RRCReconfigurationSidelink message

The UE shall set the contents of RRCReconfigurationSidelink message as follows:

<text omitted>

1>
if the UE is acting as L2 U2U Relay UE, and if the procedure is initiated to configure local ID to the connected L2 U2U Remote UEs:

2>
if the UE is triggered by upper layer to assign a local ID pair for an end-to-end PC5 connetion, and if both the PC5-RRC connection with L2 U2U Remote UE and the PC5-RRC connection with peer L2 U2U Remote UE are successfully established:

3>
include an entry in sl-LocalID-PairToAddModList, and set the fields as below:
4>
according to association between User Info and L2 ID as specified in TS 23.304 [65], set sl-RemoteUE-LocalIdentity to include the new local UE ID, and set sl-RemoteUE-L2Identity to include the source L2 ID of L2 U2U Remote UE in the SL-SRAP-ConfigPC5, if needed;

4>
according to association between User Info and L2 ID as specified in TS 23.304 [65], set sl-PeerRemoteUE-LocalIdentity to include the new local UE ID, and and set sl-PeerRemoteUE-L2Identity to include the destination L2 ID of peer L2 U2U Remote UE in the SL-SRAP-ConfigPC5, if needed;

2>
else if the UE is triggered by upper layer to release local ID pair for an end-to-end PC5 connetion or PC5 RLF is detected in one of the per-hop PC5 links:

3>
include an entry in sl-LocalID-PairToReleaseList, with the value of SL-DestinationIdentity set to the destination L2 ID of the peer L2 U2U Remote UE;
<text omitted>

	Next change


5.8.9.3
Sidelink radio link failure related actions

The UE shall:

1>
upon indication from sidelink RLC entity that the maximum number of retransmissions for a specific destination has been reached; or

1>
upon T400 expiry for a specific destination; or

1>
upon indication from MAC entity that the maximum number of consecutive HARQ DTX for a specific destination has been reached; or

1>
upon integrity check failure indication from sidelink PDCP entity concerning SL-SRB2 or SL-SRB3 for a specific destination; or

1>
upon indication of consistent sidelink LBT failures for all RB sets for a specific destination from MAC entity; or

1>
upon reception of NotificationMessageSidelink indicating PC5 RLF from the L2 U2U Relay UE for a specific destination based on the received sl-DestinationIdentity:

2>
consider sidelink radio link failure to be detected for this destination;

2>
release the DRBs of this destination, according to clause 5.8.9.1a.1;

2>
release the SRBs of this destination, according to clause 5.8.9.1a.3;

2>
release the PC5 Relay RLC channels of this destination if configured, in according to clause 5.8.9.7.1;

2>
discard the NR sidelink communication related configuration of this destination;

2>
reset the sidelink specific MAC of this destination, except for L2 U2U Relay operation;

2>
consider the PC5-RRC connection is released for the destination;

2>
indicate the release of the PC5-RRC connection to the upper layers for this destination (i.e. PC5 is unavailable);

2>
if UE is in RRC_CONNECTED:

3>
if the UE is acting as L2 U2N Remote UE for the destination:

4>
initiate the RRC connection re-establishment procedure as specified in 5.3.7.
3>
else:

4>
perform the sidelink UE information for NR sidelink communication procedure, as specified in 5.8.3.3;
2>
if UE is acting as a L2 U2U relay UE and there have been local ID pair(s) allocated with this PC5-RRC connection:

3>
release those local ID pair(s) and corresponding SRAP mappings. 
3>
trigger the local ID pair release procedure towards the peer remote UE corresponding to each of the affected local ID pair, as specified in 5.8.9.1.2.
Editor's Note:
FFS whether additional procedure for L2 U2U PC5 RLF initiation.

NOTE:
It is up to UE implementation on whether and how to indicate to upper layers to maintain the keep-alive procedure [55].

	End of change


5 References
[1] TS 38.331
