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1 Introduction

This contribution is to discuss the handling of SL RLF detected for E2E PC5 connection in L2 U2U relay operation.
2 Discussion
The clause 5.8.9.3 in 38.331[1] specifies the handling of SL RLF detected on each hop with an assistance of NotificationMessageSidelink message from L2 U2U Relay UE to inform SL RLF of a hop between a L2 U2U Remote UE and the Relay UE to the peer L2 U2U Remote UE in the other hop. Existing SL RLF detection condition e.g., T400 expiry for E2E PC5 connection or integrity check failure indication from E2E SL PDCP entity for E2E PC5 connection is applied to the pair of L2 U2U Remote UEs connected via L2 U2U Relay UE. When SL RLF is detected due to the specified E2E PC5 connection issue, the detecting L2 U2U Remote UE performs SL-SRB release procedure and SL-DRB release procedure, etc. for the destination of the peer L2 U2U Remote UE according to SL RLF related action in clause 5.8.9.3. In addition to the SL RLF related actions by the pair of L2 U2U Remote UEs, we think that the connected L2 U2U Relay UE action e.g., the PC5 Relay RLC channel configuration management for the associated two L2 U2U Remote UEs is needed. Then it is not clear how the connected L2 U2U Relay UE is indicated about the SL RLF on E2E PC5 connection for L2 U2U Remote UEs due to E2E connection problem. 
In the latest 38.331[1], it seems that no specified L2 U2U Relay UE operation for SL RLF of E2E PC5 connection in clause 5.8.9.3 and in clause 5.8.9.7.1 e.g., identifying SL RLF of E2E PC5 connection between its L2 U2U Remote UEs or releasing PC5 Relay RLC channel associated to the E2E PC5 connection of the L2 U2U Remote UEs as below. 
	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;

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].


	5.8.9.7
PC5 Relay RLC channel management for L2 U2N or U2U relay

5.8.9.7.1
PC5 Relay RLC channel release
The UE shall:
1>
if the PC5 Relay RLC channel release was triggered after the reception of the RRCReconfigurationSidelink message; or

1>
after receiving the RRCReconfigurationCompleteSidelink message, if the PC5 Relay RLC channel release was triggered due to the configuration received within the sl-ConfigDedicatedNR; or

1> for unicast in L2 U2U relay operation, if there is no end-to-end sidelink DRB(s) associated with this RLC channel:
2>
for each SL-RLC-ChannelID in sl-RLC-ChannelToReleaseList received in sl-ConfigDedicatedNR within RRCReconfiguration, or for each SL-RLC-ChannelID included in the received sl-RLC-ChannelToReleaseListPC5 that is part of the current UE sidelink configuration, or for the RLC channel to be released:

3>
release the RLC entity and the corresponding logical channel associated with the SL-RLC-ChannelID;

1>
if the PC5 Relay RLC channel release was triggered for a specific destination by upper layers as specified in 5.8.9.5, or for a specific destination corresponding to the received sl-DestinationIdentityRemoteUE by upper layers as specified in 5.8.9.10.4, or due to sidelink RLF as specified in 5.8.9.3:

2>
release the RLC entity and the corresponding logical channel associated with the SL-RLC-ChannelID of the specific destination;


Observation. L2 U2U Relay UE behaviour is not clear upon SL RLF on E2E PC5 connection for L2 U2U Remote UEs is detected due to E2E connection problem.
We propose to add L2 U2U Remote UE operation in clause 5.8.9.3 of notifying SL RLF for E2E PC5 connection with the peer L2 U2U Remote UE to the connected L2 U2U Relay UE when a L2 U2U Remote UE detecting SL RLF due to E2E PC5 connection problem. As a signalling for the notification, we propose to extend the usage of NotificationMessageSidelink for this purpose. But we do not have a strong view on the exact signalling/message. When a notification message from L2 U2U Remote UE about SL RLF due to E2E PC5 connection problem is received, the L2 U2U Relay UE can perform the operation to release associated PC5 Relay RLC channel(s) for the corresponding L2 Remote UEs as specified in clause 5.8.9.7.1. 
Proposal 1. L2 U2U Relay UE can be informed by a L2 U2U Remote UE about SL RLF due to E2E PC5 connection with the peer L2 U2U Remote UE.

Proposal 2. L2 U2U Relay UE can perform PC5 Relay RLC channel release operation when it receives a notification message from L2 U2U Remote UE about SL RLF due to E2E PC5 connection problem.

Proposal 3. NotificationMessageSidelink can be utilized as a notification message from L2 U2U Remote UE to L2 U2U Relay UE about SL RLF due to E2E PC5 connection problem.
We propose TPs in ANNEX according to the proposals above.
3 Conclusion

Observation. L2 U2U Relay UE behaviour is not clear upon SL RLF on E2E PC5 connection for L2 U2U Remote UEs is detected due to E2E connection problem.
Based on the above discussion and observation, RAN2 is asked to discuss and capture the following proposals:
Proposal 1. L2 U2U Relay UE can be informed by a L2 U2U Remote UE about SL RLF due to E2E PC5 connection with the peer L2 U2U Remote UE.

Proposal 2. L2 U2U Relay UE can perform PC5 Relay RLC channel release operation when it receives a notification message from L2 U2U Remote UE about SL RLF due to E2E PC5 connection problem.

Proposal 3. NotificationMessageSidelink can be utilized as a notification message from L2 U2U Remote UE to L2 U2U Relay UE about SL RLF due to E2E PC5 connection problem.

4 References
[1] 3GPP TS 38.331 V18.0.0
ANNEX

START OF CHANGES

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> indicate the PC5-RLF for the destination of the peer L2 U2U Remote UE to the L2 U2U Relay UE as specified in 5.8.9.10;
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;

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].

NEXT CHANGE

5.8.9.10
Notification Message

5.8.9.10.1
General
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Figure 5.8.9.8.1-1: Notification message in sidelink
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Figure 5.8.9.8.1-2: Notification message in U2U sidelink
This procedure is used by a U2N Relay UE to send notification to the connected U2N Remote UE, or used by a U2U Relay UE to send notification to the peer connected U2U Remote UE when condition(s) as specified in 5.8.9.10.2 is met with the connected U2U Remote UE. This procedure is used by a L2 U2U Remote UE to send notification to the connected L2 U2U Relay UE when condition as specified in 5.8.9.10.2 is met. 
5.8.9.10.2
Initiation

The Relay UE may initiate the procedure when one of the following conditions is met:

1>
if the UE is acting as U2N Relay UE:

2>
upon Uu RLF as specified in 5.3.10;

2>
upon reception of an RRCReconfiguration including the reconfigurationWithSync;

2>
upon cell reselection;

2>
upon L2 U2N Relay UE's RRC connection failure including RRC connection reject as specified in 5.3.3.5 and 5.3.13.10, and T300 expiry as specified in 5.3.3.7, and RRC resume failure as specified in 5.3.13.5;

1>
if the UE is acting as L2 U2U Relay UE:

2>
upon detection of PC5 RLF with L2 U2U Remote UE as specified in 5.8.9.3;
The L2 U2U Remote UE may initiate the procedure when the following condition is met:
1>
if the UE is acting as L2 U2U Remote UE:
2>
upon detection of PC5 RLF with peer L2 U2U Remote UE i.e., upon T400 expiry or upon integrity check failure indication from sidelink PDCP entity concerning SL-SRB2 or SL-SRB3 as specified in 5.8.9.3;
5.8.9.10.3
Actions related to transmission of NotificationMessageSidelink message

The Relay UE shall set the indication type as follows:
1>
if the UE is acting as U2N Relay UE:

2>
if the UE initiates transmission of the NotificationMessageSidelink message due to Uu RLF:

3>
set the indicationType as relayUE-Uu-RLF;

2>
else if the UE initiates transmission of the NotificationMessageSidelink message due to reconfiguration with sync:

3>
set the indicationType as relayUE-HO;

2>
else if the UE initiates transmission of the NotificationMessageSidelink message due to cell reselection:

3>
set the indicationType as relayUE-CellReselection;

2>
if the UE initiates transmission of the NotificationMessageSidelink message due to Uu RRC connection establishment/Resume failure:

3>
set the indicationType as relayUE-Uu-RRC-Failure;

2>
submit the NotificationMessageSidelink message to lower layers for transmission.

1>
if the UE is acting as L2 U2U Relay UE:

2>
if the UE initiates transmission of the NotificationMessageSidelink message due to PC5 RLF with L2 U2U Remote UE:

3>
set the sl-IndicationType as relayUE-PC5-RLF;

3>
set the sl-DestinationIdentityRemoteUE as the associated destination for L2 U2U Remote UE;

3>
submit the NotificationMessageSidelink message to lower layers for transmission;
The Remote UE shall set the indication type as follows:
1>
if the UE is acting as L2 U2U Remote UE:

2>
if the UE initiates transmission of the NotificationMessageSidelink message due to PC5 RLF with peer L2 U2U Remote UE:

3>
set the sl-IndicationType as remoteUE-PC5-RLF;

3>
set the sl-DestinationIdentityRemoteUE as the associated destination for L2 U2U Remote UE;

3>
submit the NotificationMessageSidelink message to lower layers for transmission.
5.8.9.10.4
Actions related to reception of NotificationMessageSidelink message

Upon receiving the NotificationMessageSidelink, the Remote UE shall:
1>
if the UE is acting as U2N Remote UE:

2>
if the indicationType is included:

3>
if the UE is L2 U2N Remote UE in RRC_CONNECTED:

4>
if MP is configured and MCG transmission (i.e. direct path) is not suspended;

5>
initiate the indirect path failure information procedure as specified in 5. 7. 3c to report indirect path failure;
4>
else if T301 is not running, initiate the RRC connection re-establishment procedure as specified in 5.3.7;

3>
else (the UE is L3 U2N Remote UE, or L2 U2N Remote UE in RRC_IDLE or RRC_INACTIVE):

4>
if the PC5-RRC connection with the U2N Relay UE is determined to be released:

5>
indicate upper layers to trigger PC5 unicast link release;

4>
else (i.e., maintain the PC5 RRC connection):

5>
if the UE is L2 U2N Remote UE and the indicationType is relayUE-HO or relayUE-CellReselection:

6>
consider cell re-selection occurs;

NOTE 1:
For L3 U2N Remote UE, or L2 U2N Remote UE in RRC_IDLE or RRC_INACTIVE, it is up to Remote UE implementation whether to release or keep the PC5 unicast link.

NOTE 2:
The L2 U2N Remote UE may ignore the NotificationMessageSidelink if it does not release the PC5 unicast link in source side yet during an indirect-to-direct path switch, i.e. T304 is running.

1>
if the UE is acting as L2 U2U Remote UE:

2>
if sl-IndicationType is relayUE-PC5-RLF:
3>
indicate PC5 RLF received from L2 U2U Relay UE to the upper layers for the indicated L2 U2U Remote UE based on the received sl-DestinationIdentityRemoteUE;

3>
perform PC5 RLF related actions as specified in 5.8.9.3, for the indicated L2 U2U Remote UE based on the received sl-DestinationIdentityRemoteUE;

NOTE 3:
It is up to the upper layers on whether to trigger U2U Relay reselection and whether to keep or release the PC5 link with the U2U Relay UE after the PC5 RLF indication received from U2U Relay UE.

Upon receiving the NotificationMessageSidelink, the L2 U2U Relay UE shall:
1>
if the UE is acting as L2 U2U Relay UE:

2>
if sl-IndicationType is remoteUE-PC5-RLF:
3>
perform PC5 Relay RLC channel release for both L2 U2U Remote UE and for the indicated L2 U2U Remote UE based on the received sl-DestinationIdentityRemoteUE as specified in 5.8.9.7.1.
NEXT CHANGE

–
NotificationMessageSidelink
The NotificationMessageSidelink message is used to send notification message from U2N Relay UE to the connected U2N Remote UE or from U2U Relay UE to the connected U2U Remote UE.

Signalling radio bearer: SL-SRB3
RLC-SAP: AM

Logical channel: SCCH

Direction: U2N Relay UE to U2N Remote UE or U2U Relay UE to U2U Remote UE

NotificationMessageSidelink message

-- ASN1START

-- TAG-NOTIFICATIONMESSAGESIDELINK-START

NotificationMessageSidelink-r17 ::=       SEQUENCE {

    criticalExtensions                        CHOICE {

        notificationMessageSidelink-r17           NotificationMessageSidelink-r17-IEs,

        criticalExtensionsFuture                  SEQUENCE {}

    }

}

NotificationMessageSidelink-r17-IEs ::=   SEQUENCE {

    indicationType-r17                        ENUMERATED {

                                                  relayUE-Uu-RLF, relayUE-HO, relayUE-CellReselection,

                                                  relayUE-Uu-RRC-Failure

                                              }                                     OPTIONAL,  -- Need N

    lateNonCriticalExtension                  OCTET STRING                          OPTIONAL,

    nonCriticalExtension                      NotificationMessageSidelink-v1800-IEs OPTIONAL
}

NotificationMessageSidelink-v1800-IEs ::= SEQUENCE {

    sl-IndicationType-r18                     ENUMERATED {relayUE-PC5-RLF, remoteUE-PC5-RLF}  OPTIONAL,  -- Need N

    sl-DestinationIdentityRemoteUE-r18        SL-DestinationIdentity-r16            OPTIONAL,  -- Need N

    nonCriticalExtension                      SEQUENCE {}                           OPTIONAL
}

-- TAG-NOTIFICATIONMESSAGESIDELINK -STOP

-- ASN1STOP

END OF CHANGES
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