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1 Introduction 
In the RRC issue list compiled following RAN2#124, a number of open issues on Multipath and Service Continuity still require discussion.  In this contribution, we discuss the following open issues:
	Issue 1.1: Editor’s Note: FFS whether there is other condition to include the new indication, e.g. explicit NW indication, or RRC state of the L2 U2N Relay UE.
	This issue has been discussed for several times, there are several solutions to be down selected by RAN2.

	Issue 1.2: Editor’s Note: FFS the stop condition for other cases, i.e. PC5-RRC trigger, CONNECTED relay UE
	For T421, the stop condition only covers the case that idle/inactive relay UE is triggered to connected based on remote UE’s duplicated SRB1, but may not cover the cases of connected relay UE or PC5-RRC trigger. 
This issue has been discussed, and there are several solutions to be down selected by RAN2.

	Issue 1.5: To confirm that upon detecting radio link failure of the direct path while indirect path change or addition is ongoing, RRC reestablishment is triggered.
	This issue was raised by company to align the MR-DC handling “upon detecting radio link failure of the MCG while PSCell change or PSCell addition is ongoing, RRC reestablishment is triggered in 5.3.7.2”. Companies can submit RIL or bring TP on this.

	Issue 5.1:  Editor’s Note: FFS how to include two thresholds for SL-RSRP and SD-RSRP in event X1, X2, Y2.
	The issue was raised during CR drafting. The thing is that event X1, X2, Y2 were introduced in Rel-17. If some changes are made to the existing events, RAN2 needs to discuss the UE capabilities to avoid NBC change to legacy UE.


2 Discussion
Issue 1.1: Editor’s Note: FFS whether there is other condition to include the new indication, e.g. explicit NW indication, or RRC state of the L2 U2N Relay UE.
The use of PC5-RRC message trigger to bring the multipath relay UE in IDLE/INACTIVE to CONNECTED has been discussed for several meetings.  The current RRC specification is designed with RemoteUEInformationSidelink serving as the PC5-RRC message trigger and with the following assumptions:
· When a remote UE is configured with split SRB1 with duplication, the UE does not send RemoteUEInformationSidelink.  The RRCReconfigurationComplete message that is transmitted via the indirect path is assumed to trigger connection establishment/resume at the relay UE

· When a remote UE is not configured with SRB on the indirect path, the UE transmits RemoteUEInformationSidelink

Companies have indicated that a Rel17 relay UE cannot use the RemoteUEInformationSidelink message for state transition, and this may require some unnecessary limitations on network configuration.  However, we think this scenario is not very common (i.e., majority of deployments will consist of only Rel18 UEs).  Even in the case where Rel17 UEs can be present, the network can use the measurements of the reported relay UEs to further decide when configuration of the split SRB with duplication is necessary:
· A relay UE in RRC_INACTIVE will likely have its context in the network, and the network can decide whether that relay supports the PC5-RRC message.
· The release of a relay UE in RRC_IDLE can still be known by the network from previous accesses.

· If the network does not know the release of a relay UE it intends to add for multipath, or it wants to add a Rel17 UE, it configures the split SRB with duplication when this UE is in IDLE/INACTIVE.
Based on this, we think the case where the network needs to explicitly configure the split SRB with duplication to trigger connection establishment is quite rate, and the use of the PC5-RRC message trigger is the predominant case.

Proposal 1:
No new triggers/conditions for PC5-RRC message transmission for the addition of the indirect path are introduced in this release.
Issue 1.2: Editor’s Note: FFS the stop condition for other cases, i.e. PC5-RRC trigger, CONNECTED relay UE.
At RAN2#123, the following agreement was made regarding the stop condition for T421:
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 above options handle only the case where the remote UE sends the complete message via the Uu path and needs to establish a PC5-RRC connection with the relay UE.  One case which is missing is when the PC5-RRC connection is already established.  For this case, the UE will need to send the RemoteUEInformationSidelink message to move the relay UE into RRC connected (in case it is IDLE/INACTIVE).  The remote UE will always perform this step when the Uu complete message is sent via the direct Uu path only.  As a result, we think successful transmission of the RemoteUEInformationSidelink (i.e., the trigger for moving the relay into RRC_CONNECTED) can be used as a condition for stopping the timer for all cases when the Uu complete message is sent via the direct path.   

Proposal 2:
For the case of remote UE not configured with split SRB1 with duplication, T421 stop condition is upon successful transmission of the RemoteUEInformationSidelink message (i.e., reception of PC5-RLC acknowledgement). Suggested specification changes are included in the appendix.

Issue 1.5: To confirm that upon detecting radio link failure of the direct path while indirect path change or addition is ongoing, RRC reestablishment is triggered.
In dual connectivity, MCG RLF while the SCG transmission is suspended or while the SCG change is ongoing leads to re-establishment.  Similarly, SCG RLF while the MCG transmission is suspended or while MCG change is ongoing also leads to re-establishment.  MP should have the same behaviour for the cases of SL RLF or indication from the relay UE, as well as Uu RLF.  

Proposal 3:
Upon detection of radio link failure of the direct path while indirect path change or addition is ongoing, RRC reestablishment is triggered. Suggested specification changes are included in the appendix.

Proposal 4:
Upon detection of sidelink radio link failure of the indirect path or indication by the relay UE (e.g., Uu RLF) while direct path change or addition is ongoing, RRC reestablishment is triggered. Suggested specification changes are included in the appendix.

Issue 5.1: Editor’s Note: FFS how to include two thresholds for SL-RSRP and SD-RSRP in event X1, X2, Y2.
In Rel18, it was agreed to introduce separate thresholds for SD-RSRP and SL-RSRP when configuring measurement events at the remote UE.  While this is easy to introduce for the new Z event, how to handle events introduced in Rel17 (which use a single threshold) needs to be discussed.  We think this should be done by introducing a new IE for Rel18 into event X1, X2, and Y2.  This would have minimal effects on the legacy UEs.
Proposal 5:
Introduce a new IE in event X1, X2, and Y2 which contains both SL-RSRP and SD-RSRP thresholds specific to Release 18. Suggested specification changes are included in the appendix.

3 Conclusion
In this contribution, the following conclusions were made on open issues related to U2U relays: 
Proposal 1:
No new triggers/conditions for PC5-RRC message transmission for the addition of the indirect path are introduced in this release.

Proposal 2:
For the case of remote UE not configured with split SRB1 with duplication, T421 stop condition is upon successful transmission of the RemoteUEInformationSidelink message (i.e., reception of PC5-RLC acknowledgement). Suggested specification changes are included in the appendix.

Proposal 3:
Upon detection of radio link failure of the direct path while indirect path change or addition is ongoing, RRC reestablishment is triggered. Suggested specification changes are included in the appendix.

Proposal 4:
Upon detection of sidelink radio link failure of the indirect path or indication by the relay UE (e.g., Uu RLF) while direct path change or addition is ongoing, RRC reestablishment is triggered. Suggested specification changes are included in the appendix.

Proposal 5:
Introduce a new IE in event X1, X2, and Y2 which contains both SL-RSRP and SD-RSRP thresholds specific to Release 18. Suggested specification changes are included in the appendix.

4 Appendix – TP to 38.331
	Next change (Issue 1.2)


7.1
Timers

7.1.1
Timers (Informative)

	T421
	Upon reception of the RRCReconfiguration message including sl-IndirectPathAddChange
	Upon successfully sending RRCReconfigurationComplete message or RemoteUEInformation message (i.e., PC5 RLC acknowledgement is received from target L2 U2N Relay UE);
	Perform the Failure Information Reporting as specified in 5.7.3c.

	T430
	Start or restart from the subframe indicated by epochTime upon reception of SIB19, or upon reception of RRCReconfiguration message for the target cell including reconfigurationWithSync, or upon conditional reconfiguration execution i.e. when applying a stored RRCReconfiguration message for the target cell including reconfigurationWithSync.
	Stop T430, if it is running, for the source cell upon reception of RRCReconfiguration message including reconfigurationWithSync, or upon conditional reconfiguration execution i.e. when applying a stored RRCReconfiguration message including reconfigurationWithSync.
	Perform the actions as specified in 5.2.2.6.



	Next change (Issue 1.5)


5.3.7.2
Initiation

The UE initiates the procedure when one of the following conditions is met:

1>
upon detecting radio link failure of the MCG and t316 is not configured, in accordance with 5.3.10; or

1>
upon detecting radio link failure of the MCG while SCG transmission is suspended, in accordance with 5.3.10; or

1>
upon detecting radio link failure of the MCG while PSCell change or PSCell addition is ongoing, in accordance with 5.3.10; or

1>
upon detecting radio link failure of the MCG while the SCG is deactivated, in accordance with 5.3.10; or

1>
upon re-configuration with sync failure of the MCG, in accordance with clause 5.3.5.8.3; or

1>
upon mobility from NR failure, in accordance with clause 5.4.3.5; or

1>
upon integrity check failure indication from lower layers concerning SRB1 or SRB2, except if the integrity check failure is detected on the RRCReestablishment message; or

1>
upon an RRC connection reconfiguration failure, in accordance with clause 5.3.5.8.2; or

1>
upon detecting radio link failure for the SCG while MCG transmission is suspended, in accordance with clause 5.3.10.3 in NR-DC or in accordance with TS 36.331 [10] clause 5.3.11.3 in NE-DC; or

1>
upon reconfiguration with sync failure of the SCG while MCG transmission is suspended in accordance with clause 5.3.5.8.3; or

1>
upon SCG change failure while MCG transmission is suspended in accordance with TS 36.331 [10] clause 5.3.5.7a; or

1>
upon SCG configuration failure while MCG transmission is suspended in accordance with clause 5.3.5.8.2 in NR-DC or in accordance with TS 36.331 [10] clause 5.3.5.5 in NE-DC; or

1>
upon integrity check failure indication from SCG lower layers concerning SRB3 while MCG is suspended; or

1>
upon T316 expiry, in accordance with clause 5.7.3b.5; or

1>
upon detecting sidelink radio link failure by L2 U2N Remote UE in RRC_CONNECTED which is not configured with MP, in accordance with clause 5.8.9.3; or

1>
upon reception of NotificationMessageSidelink including indicationType by L2 U2N Remote UE in RRC_CONNECTED which is not configured with MP, in accordance with clause 5.8.9.10; or

1>
upon PC5 unicast link release for the serving L2 U2N Relay UE indicated by upper layer at L2 U2N Remote UE in RRC_CONNECTED which is not configured with MP while T301 is not running; or

1>
if MP is configured, upon detecting radio link failure of the MCG (i.e. direct path) in accordance with clause 5.3.10 while the transmission of indirect path is suspended as specified in 5.3.5.17; or
1> if MP is configured, upon detecting radio link failure of the MCG (i.e. direct path) in accordance with clause 5.3.10 while indirect path addition or change is ongoing, as specified in 5.3.5.17; or
1>
if MP is configured, upon detecting sidelink radio link failure of SL indirect path by L2 U2N Remote UE, in accordance with clause 5.8.9.3, while MCG transmission (i.e. direct path) is suspended as specified in clause 5.7.3b; or
1>
if MP is configured, upon detecting sidelink radio link failure of SL indirect path by L2 U2N Remote UE, in accordance with clause 5.8.9.3, while direct path addition or change is ongoing, as specified in 5.3.5.5; or
1>
if MP is configured, upon reception of NotificationMessageSidelink including indicationType in accordance with clause 5.8.9.10, while MCG transmission (i.e. direct path) is suspended as specified in clause 5.7.3b; or
1>
if MP is configured, upon reception of NotificationMessageSidelink including indicationType in accordance with clause 5.8.9.10, while direct path addition or change is ongoing, as specified in clause 5.3.5.5; or
1>
if MP is configured, upon PC5 unicast link release indicated by upper layer at L2 U2N Remote UE, while MCG transmission (i.e. direct path) is suspended as specified in clause 5.7.3b; or

1>
if MP is configured, upon detecting the failure of N3C indirect path by N3C remote UE in accordance with clause 5.7.3c, while MCG transmission (i.e. direct path) is suspended.
	Next change (Issue 5.1)


ReportConfigInterRAT information element

-- ASN1START

-- TAG-REPORTCONFIGINTERRAT-START

ReportConfigInterRAT ::=                    SEQUENCE {

    reportType                                  CHOICE {

        periodical                                  PeriodicalReportConfigInterRAT,

        eventTriggered                              EventTriggerConfigInterRAT,

        reportCGI                                   ReportCGI-EUTRA,

        ...,

        reportSFTD                                  ReportSFTD-EUTRA

    }

}

ReportCGI-EUTRA ::=                         SEQUENCE {

    cellForWhichToReportCGI         EUTRA-PhysCellId,

    ...,

    [[

    useAutonomousGaps-r16           ENUMERATED {setup}                OPTIONAL     -- Need R

    ]]

}

ReportSFTD-EUTRA ::=                     SEQUENCE {

    reportSFTD-Meas                            BOOLEAN,

    reportRSRP                                 BOOLEAN,

    ...

}

EventTriggerConfigInterRAT ::=              SEQUENCE {

    eventId                                     CHOICE {

        eventB1                                     SEQUENCE {

            b1-ThresholdEUTRA                           MeasTriggerQuantityEUTRA,

            reportOnLeave                               BOOLEAN,

            hysteresis                                  Hysteresis,

            timeToTrigger                               TimeToTrigger,

            ...

        },

        eventB2                                     SEQUENCE {

            b2-Threshold1                               MeasTriggerQuantity,

            b2-Threshold2EUTRA                          MeasTriggerQuantityEUTRA,

            reportOnLeave                               BOOLEAN,

            hysteresis                                  Hysteresis,

            timeToTrigger                               TimeToTrigger,

            ...

        },

        ...,

        [[

        eventB1-UTRA-FDD-r16                         SEQUENCE {

            b1-ThresholdUTRA-FDD-r16                    MeasTriggerQuantityUTRA-FDD-r16,

            reportOnLeave-r16                           BOOLEAN,

            hysteresis-r16                              Hysteresis,

            timeToTrigger-r16                           TimeToTrigger,

            ...

        },

        eventB2-UTRA-FDD-r16                         SEQUENCE {

            b2-Threshold1-r16                           MeasTriggerQuantity,

            b2-Threshold2UTRA-FDD-r16                   MeasTriggerQuantityUTRA-FDD-r16,

            reportOnLeave-r16                           BOOLEAN,

            hysteresis-r16                              Hysteresis,

            timeToTrigger-r16                           TimeToTrigger,

            ...

        }

        ]],

        [[

        eventY1-Relay-r17                            SEQUENCE {

            y1-Threshold1-r17                            MeasTriggerQuantity,

            y1-Threshold2-Relay-r17                      SL-MeasTriggerQuantity-r16,

            reportOnLeave-r17                            BOOLEAN,

            hysteresis-r17                               Hysteresis,

            timeToTrigger-r17                            TimeToTrigger,



[[




y1-Threshold2-Relay-r18                      SEQUENCE {

                sl-RSRP-r18                                  SL-MeasTriggerQuantity-r16,

                sd-RSRP-r18                                  SL-MeasTriggerQuantity-r16                   OPTIONAL,   -- Need S
            ]]
            ...

        },

        eventY2-Relay-r17                            SEQUENCE {

            y2-Threshold-Relay-r17                       SL-MeasTriggerQuantity-r16,

            reportOnLeave-r17                            BOOLEAN,

            hysteresis-r17                               Hysteresis,

            timeToTrigger-r17                            TimeToTrigger,



[[




y2-Threshold-Relay-r18                      SEQUENCE {

                sl-RSRP-r18                                  SL-MeasTriggerQuantity-r16,

                sd-RSRP-r18                                  SL-MeasTriggerQuantity-r16                   OPTIONAL,   -- Need S
            ]]
            ...

        }

        ]],

        [[

        eventZ1-Relay-r18                            SEQUENCE {

            z1-Threshold1-Relay-r18                      SEQUENCE {

                sl-RSRP-r18                                  SL-MeasTriggerQuantity-r16,

                sd-RSRP-r18                                  SL-MeasTriggerQuantity-r16                OPTIONAL,   -- Need S

                ...

            },

            z1-Threshold2-Relay-r18                      SL-MeasTriggerQuantity-r16,

            reportOnLeave-r18                            BOOLEAN,

            hysteresis-r18                               Hysteresis,

            timeToTrigger-r18                            TimeToTrigger,

            ...

        }

        ]]

    },
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