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1 Introduction
In RAN2#123bis meeting, there are following agreements and working assumptions on multi-path for scenario 1 [1]: 

Agreements:

PC5-RRC trigger is used only when RRCReconfigurationComplete is not sent via indirect path (NOT to be used when the duplicated RRCReconfigurationComplete is sent via indirect path).
The start condition of new T420-like timer is “Upon reception of the RRCReconfiguration message including sl-IndirectPathAddChange”.

For path addition/change cases in MP Scenario 1, RRCReconfgurationComplete is always transmitted in direct path. Only if NW configures split SRB1 with PDCP duplication, RRCReconfigurationComplete message is sent to gNB via both paths.

If RRCReconfigurationComplete is transmitted in indirect path, reuse R17 Legacy T420 stop condition (i.e., PC5 RLC ACK of RRCReconfigurationComplete in indirect path) for new T420-like timer. Else, down-select next meeting from the following options for the stop condition:

Option 1: PC5 connection is established (i.e., PC5-S unicast link establishment procedure is complete).

Option 2: upon reception of RRCReconfigurationCompleteSidelink.
The remote UE reports the failure of indirect path addition/change to gNB at the expiry of new T420-like timer. 

If indirect path add/change failure is to be reported, at least include the indication of failure. FFS which message is used.
In RAN2#124 meeting, the following agreements are made on U2U relay [2]: 
Upon reception of NotificationMessageSidelink indicating PC5-RLF from the U2U relay UE, it is up to U2U Remote UE ProSe layer to decide whether to keep or release the PC5 link with the relay UE.
Upon reception of NotificationMessageSidelink indicating PC5-RLF from the U2U relay UE, the U2U Remote UE AS layer releases the PC5-RRC connection with the peer U2U Remote UE and notifies upper layers. 

In this contribution, we would like to further discuss some open issues in RRC for both multi-path and U2U relay. 
2 Discussion
2.1  Open issue 1.2: Stop condition of T421 in multi-path
There is an Editor's Note for T421: FFS the stop condition for other cases, i.e. PC5-RRC trigger, CONNECTED relay UE. 

In RAN2#123bis meeting, RAN2 agrees to down select from the following two options on the stop condition of T421 when RRCReconfigurationComplete is transmitted only on the direct path: 

· Option 1: PC5 connection is established (i.e., PC5-S unicast link establishment procedure is complete).

· Option 2: upon reception of RRCReconfigurationCompleteSidelink.

For option 1, in the current RRC specification [3], there are descriptions on the indication of completion of PC5-S unicast link establishment by upper layers to RRC as below:

	1>
if a PC5-RRC connection establishment for a specific destination is indicated by upper layers:

2>
establish PDCP entity, RLC entity and the logical channel of a sidelink SRB for PC5-RRC message of the specific destination, as specified in clause 9.1.1.4;

2>
consider the PC5-RRC connection is established for the destination.


So the stop condition of T421 in RRC in option 1 can be the same as above, i.e., “if a PC5-RRC connection establishment for a specific destination is indicated by upper layers”. 

In option 2, the remote UE would establish PC5 unicast link with the relay UE, exchange UE capability with the relay UE, and then send RRCReconfigurationSidelink message to the relay UE. Upon reception of RRCReconfigurationCompleteSidelink message from the relay UE, the remote UE stops T421. The stop time in option 2 is slightly later than that of option 1. 
In our opinion, option 1 is simple and straightforward. So, we slightly prefer option 1. 

Proposal 1: When RRCReconfigurationComplete is transmitted only on the direct path,T421 is stopped when PC5 connection is established (i.e., PC5-S unicast link establishment procedure is complete). 
2.2  Open issue 4.3: E2E RLF in U2U relay

In the current RRC specification [3], sidelink radio link failure related actions will be performed by the UE in at least one of the following conditions:

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:

There is an Editor's Note on FFS whether additional procedure for L2 U2U PC5 RLF initiation. 
In RAN2#124 meeting, it is agreed that upon reception of NotificationMessageSidelink indicating PC5-RLF from the U2U relay UE, it is up to U2U Remote UE ProSe layer to decide whether to keep or release the PC5 link with the relay UE. This is a case of E2E SL RLF from the remote UE perspective. 

For the other cases of E2E SL RLF, for example, upon T400 expiry for the peer remote UE, or upon integrity check failure indication from sidelink PDCP entity concerning SL-SRB2 or SL-SRB3 for the peer remote UE, the remote UE will consider E2E SL RLF and thus trigger relay reselection based on the previous RAN2 agreements. Similarly, the remote UE ProSe layer can also decide whether to keep or release the per-hop PC5 RRC connection with the relay UE. In our understanding, this is applicable to either the source remote UE or the destination remote UE. 

Proposal 2: The remote UE ProSe layer can decide whether to keep or release the per-hop PC5 RRC connection with the relay UE upon T400 expiry for the peer remote UE or upon integrity check failure indication from sidelink PDCP entity concerning SL-SRB2 or SL-SRB3 for the peer remote UE. 

If Proposal 2 is agreed and the remote UE chooses to keep the per-hop PC5 RRC connection with the relay UE, the remote UE may need to inform the E2E RLF to the relay UE, so that the relay UE can stop data transmission to the peer remote UE. 

Proposal 3: If the remote UE chooses to keep the per-hop PC5 RRC connection with the relay UE upon E2E RLF, the remote UE sends an indication to the relay UE for stopping its data forwarding to the peer remote UE. 

2.3  Handling of T400 in U2U relay
In the current RRC specification, there are following operations related to timer T400: 

	5.8.9.1.2
Actions related to transmission of RRCReconfigurationSidelink message
The UE shall set the contents of RRCReconfigurationSidelink message as follows:
…
1>
start timer T400 for the destination;

5.8.9.1.8
Reception of an RRCReconfigurationFailureSidelink by the UE
The UE shall perform the following actions upon reception of the RRCReconfigurationFailureSidelink:
1>
stop timer T400 for the destination, if running;

5.8.9.1.9
Reception of an RRCReconfigurationCompleteSidelink by the UE
The UE shall perform the following actions upon reception of the RRCReconfigurationCompleteSidelink:
1>
stop timer T400 for the destination, if running;


In case of U2U relay, the E2E RRCReconfigurationSidelink message, RRCReconfigurationFailureSidelink message and RRCReconfigurationCompleteSidelink message would be transmitted via two hops. So the latency would be higher than that in the legacy single hop operation. 

Since a remote UE in U2U relay scenario may perform sidelink RRC reconfiguration to the relay UE or to the peer remote UE, the remote UE would use the timer T400 for both the single-hop sidelink RRC reconfiguration and E2E (two-hop) sidelink RRC reconfiguration. To save the signalling overhead, the remote UE can autonomously double the length of configured T400 received in SIB12, RRC reconfiguration or pre-configuration for E2E (two-hop) sidelink RRC reconfiguration. 

Proposal 4: The remote UE autonomously doubles the length of configured T400 for E2E sidelink RRC reconfiguration. 
3 Conclusion

In this contribution, we have discussed some of the remaining issues on RRC in Sidelink relay. We have the following proposals: 
Proposal 1: When RRCReconfigurationComplete is transmitted only on the direct path,T421 is stopped when PC5 connection is established (i.e., PC5-S unicast link establishment procedure is complete). 
Proposal 2: The remote UE ProSe layer can decide whether to keep or release the per-hop PC5 RRC connection with the relay UE upon T400 expiry for the peer remote UE or upon integrity check failure indication from sidelink PDCP entity concerning SL-SRB2 or SL-SRB3 for the peer remote UE. 

Proposal 3: If the remote UE chooses to keep the per-hop PC5 RRC connection with the relay UE upon E2E RLF, the remote UE sends an indication to the relay UE for stopping its data forwarding to the peer remote UE. 

Proposal 4: The remote UE autonomously doubles the length of configured T400 for E2E sidelink RRC reconfiguration. 
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