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1 Introduction
Currently, there have been some descriptions on UE behaviours on RLF detection in case of DAPS HO.

In this paper, we further discuss the UE behaviour after successful completion of the RA to the target cell, and we see some clarification on RLF detection of source PCell is needed.

2 Discussion
In RRC_CONNECTED, the UE performs Radio Link Failure (RLF) detection of the serving cell. The detailed criteria for the UE to declare RLF are described in the stage2 specification [1].

The UE declares Radio Link Failure (RLF) when one of the following criteria are met:

-
Expiry of a radio problem timer started after indication of radio problems from the physical layer (if radio problems are recovered before the timer is expired, the UE stops the timer); or

-
Expiry of a timer started upon triggering a measurement report for a measurement identity for which the timer has been configured while another radio problem timer is running; or

-
Random access procedure failure; or

-
RLC failure; or

-
Detection of consistent uplink LBT failures for operation with shared spectrum channel access as described in 5.6.1; or

-
For IAB-MT, the reception of BH RLF indication received from its parent node.

For DAPS HO, the UE attempts to maintain connections with both the source cell and the target cell. In RAN2#107bis, it was agreed that:

Agreements

4
Before the successful completion of the RACH to the target cell, the UE keeps the source link failure detection.
5
Before the successful completion of the RACH to the target cell, when the source link fails, the UE releases the source link (but not source RRC configuration which may be used for re-establishment) and stops any data transmission or reception via the source link.
6
After the successful completion of the RACH to the target cell and before the release of the source link, the UE does not keep the source link failure detection of the source link. 

And the radio link failure detection in the above agreements includes the physical layer problem detection (i.e. RLM), RACH failure detection and RLC re-transmission failure detection. 

Observation 1: It was agreed for UE to stop all the RLF related detection of the source link after the successful completion of the RACH to the target cell.
After checking the descriptions of RLF in TS38.300 [1], it is found that there is only clear UE behaviour to stop RLM detection after the successful completion of the random access procedure to the target cell. The other two cases are missing, i.e. RACH failure and RLC failure. The similar issues also exist for TS36.300 [2].
	In TS 38.300

9.2.7
Radio Link Failure- quoted 
In RRC_CONNECTED, the UE performs Radio Link Monitoring (RLM) in the active BWP based on reference signals (SSB/CSI-RS) and signal quality thresholds configured by the network. SSB-based RLM is based on the SSB associated to the initial DL BWP and can only be configured for the initial DL BWP and for DL BWPs containing the SSB associated to the initial DL BWP. For other DL BWPs, RLM can only be performed based on CSI-RS. In case of DAPS handover, the UE continues the RLM at the source cell until the successful completion of the random access procedure to the target cell.


Observation 2: According to current stage-2 specification, the UE only stops RLM detection after the successful completion of the RACH to the target cell.

And in TS 38.331, after the random access towards target cell is completed, how to deal with RLF detection of source cell is missing.
	In TS 38.331

5.3.10.3
Detection of radio link failure
The UE shall:
1>
if any DAPS bearer is configured and T304 is running:

2>
upon T310 expiry in source SpCell; or

2>
upon random access problem indication from source MCG MAC; or

2>
upon indication from source MCG RLC that the maximum number of retransmissions has been reached; or

2>
upon consistent uplink LBT failure indication from source MCG MAC:

3>
consider radio link failure to be detected for the source MCG i.e. source RLF;

3>
suspend the transmission and reception of all DRBs in the source MCG;

3>
reset MAC for the source MCG;

3>
release the source connection.

1>
else:
2>
during a DAPS handover: the following only applies for the target PCell;
2>
upon T310 expiry in PCell; or

2>
upon T312 expiry in PCell; or

2>
upon random access problem indication from MCG MAC while neither T300, T301, T304, T311 nor T319 are running; or

2>
upon indication from MCG RLC that the maximum number of retransmissions has been reached; or

2>
if connected as an IAB-node, upon BH RLF indication received on BAP entity from the MCG; or

2>
upon consistent uplink LBT failure indication from MCG MAC while T304 is not running:

3>
if the indication is from MCG RLC and CA duplication is configured and activated for MCG, and for the corresponding logical channel allowedServingCells only includes SCell(s):

4>
initiate the failure information procedure as specified in 5.7.5 to report RLC failure.

3>
else:

4>
consider radio link failure to be detected for the MCG, i.e. MCG RLF;

4>
discard any segments of segmented RRC messages stored according to 5.7.6.3;

NOTE:
Void.

4>
if AS security has not been activated:

5>
perform the actions upon going to RRC_IDLE as specified in 5.3.11, with release cause 'other';-

4>
else if AS security has been activated but SRB2 and at least one DRB or, for IAB, SRB2, have not been setup:

5>
store the radio link failure information in the VarRLF-Report as described in subclause 5.3.10.5;

5>
perform the actions upon going to RRC_IDLE as specified in 5.3.11, with release cause 'RRC connection failure';

4>
else:

5>
store the radio link failure information in the VarRLF-Report as described in subclause 5.3.10.5;

5>
if T316 is configured; and

5>
if SCG transmission is not suspended; and

5>
if PSCell change is not ongoing (i.e. timer T304 for the NR PSCell is not running in case of NR-DC or timer T307 of the E-UTRA PSCell is not running as specified in TS 36.331 [10], clause 5.3.10.10, in NE-DC):

6>
initiate the MCG failure information procedure as specified in 5.7.3b to report MCG radio link failure.

5>
else:

6>
initiate the connection re-establishment procedure as specified in 5.3.7.


Observation 3: According to current stage-3 specification, how to deal with RLF detection of source cell after successful RACH towards target cell is missing.

Therefore, it is necessary to clarify that the UE stops RLF detection of the source link after the successful completion of the RACH to the target cell as stated in the above agreements.
Proposal 1: Clarify that UE stops RLF detection of the source PCell after the successful completion of the RACH to the target cell in TS 38.331 and TS 36.331. 
Proposal 2: Clarify the UE behaviour to only continue RA failure detection and RLF re-transmission failure detection of the source PCell until the successful completion of the RACH to the target cell in TS 38.300 and TS 36.300. 
3 Conclusion

In this contribution, we have the following observations:

Observation 1: It was agreed for UE to stop all the RLF related detection of the source link after the successful completion of the RACH to the target cell.
Observation 2: According to current stage-2 specification, the UE only stops RLM detection after the successful completion of the RACH to the target cell.
Observation 3: According to current stage-3 specification, how to deal with RLF detection of source cell after successful RACH towards target cell is missing.

And we propose:
Proposal 1: Clarify that UE stops RLF detection of the source PCell after the successful completion of the RACH to the target cell in TS 38.331 and TS 36.331. 
Proposal 2: Clarify the UE behaviour to only continue RA failure detection and RLF re-transmission failure detection of the source PCell until the successful completion of the RACH to the target cell in TS 38.300 and TS 36.300. 
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First change
5.3.10.3
Detection of radio link failure
The UE shall:
1>
if any DAPS bearer is configured and T304 is running:

2>
upon T310 expiry in source SpCell; or

2>
upon random access problem indication from source MCG MAC; or

2>
upon indication from source MCG RLC that the maximum number of retransmissions has been reached; or

2>
upon consistent uplink LBT failure indication from source MCG MAC:

3>
consider radio link failure to be detected for the source MCG i.e. source RLF;

3>
suspend the transmission and reception of all DRBs in the source MCG;

3>
reset MAC for the source MCG;

3>
release the source connection.

1>
else:
2>
during a DAPS handover: the following only applies for the target PCell;
2>
upon T310 expiry in PCell; or

2>
upon T312 expiry in PCell; or

2>
upon random access problem indication from MCG MAC while neither T300, T301, T304, T311 nor T319 are running; or

2>
upon indication from MCG RLC that the maximum number of retransmissions has been reached; or

2>
if connected as an IAB-node, upon BH RLF indication received on BAP entity from the MCG; or

2>
upon consistent uplink LBT failure indication from MCG MAC while T304 is not running:

3>
if the indication is from MCG RLC and CA duplication is configured and activated for MCG, and for the corresponding logical channel allowedServingCells only includes SCell(s):

4>
initiate the failure information procedure as specified in 5.7.5 to report RLC failure.

3>
else:

4>
consider radio link failure to be detected for the MCG, i.e. MCG RLF;

4>
discard any segments of segmented RRC messages stored according to 5.7.6.3;

NOTE:
Void.

4>
if AS security has not been activated:

5>
perform the actions upon going to RRC_IDLE as specified in 5.3.11, with release cause 'other';-

4>
else if AS security has been activated but SRB2 and at least one DRB or, for IAB, SRB2, have not been setup:

5>
store the radio link failure information in the VarRLF-Report as described in subclause 5.3.10.5;

5>
perform the actions upon going to RRC_IDLE as specified in 5.3.11, with release cause 'RRC connection failure';

4>
else:

5>
store the radio link failure information in the VarRLF-Report as described in subclause 5.3.10.5;

5>
if T316 is configured; and

5>
if SCG transmission is not suspended; and

5>
if PSCell change is not ongoing (i.e. timer T304 for the NR PSCell is not running in case of NR-DC or timer T307 of the E-UTRA PSCell is not running as specified in TS 36.331 [10], clause 5.3.10.10, in NE-DC):

6>
initiate the MCG failure information procedure as specified in 5.7.3b to report MCG radio link failure.

5>
else:

6>
initiate the connection re-establishment procedure as specified in 5.3.7.

The UE shall stop detecting radio link failure of the source PCell after successful completion of random access towards target PCell during DAPS handover.
The UE may discard the radio link failure information, i.e. release the UE variable VarRLF-Report, 48 hours after the radio link failure is detected.

The UE shall:

1>
upon T310 expiry in PSCell; or

1>
upon T312 expiry in PSCell; or

1>
upon random access problem indication from SCG MAC; or

1>
upon indication from SCG RLC that the maximum number of retransmissions has been reached; or

1>
if connected as an IAB-node, upon BH RLF indication received on BAP entity from the SCG; or

1>
upon consistent uplink LBT failure indication from SCG MAC:

2>
if the indication is from SCG RLC and CA duplication is configured and activated for SCG, and for the corresponding logical channel allowedServingCells only includes SCell(s):

3>
initiate the failure information procedure as specified in 5.7.5 to report RLC failure.

2>
else:

3>
consider radio link failure to be detected for the SCG, i.e. SCG RLF;

3>
if MCG transmission is not suspended:

4>
initiate the SCG failure information procedure as specified in 5.7.3 to report SCG radio link failure.

3>
else:

4>
if the UE is in NR-DC:

5>
initiate the connection re-establishment procedure as specified in 5.3.7;

4>
else (the UE is in (NG)EN-DC):

5>
initiate the connection re-establishment procedure as specified in TS 36.331 [10], clause 5.3.7;
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First change
5.3.11.3
Detection of radio link failure

The UE shall:

1> in case any DAPS bearer is configured, only the target PCell is considered in the following;
1>
upon T310 expiry; or

1>
upon T312 expiry; or

1>
upon random access problem indication from MCG MAC while neither T300, T301, T304 nor T311 is running; or

1>
upon indication from MCG RLC, which is allowed to be send on PCell, that the maximum number of retransmissions has been reached for an SRB or DRB:

2>
consider radio link failure to be detected for the MCG i.e. RLF;

2>
discard any segments of segmented RRC messages received;
2>
if the UE is configured with (NG)EN-DC; and

2>
if T316 is configured; and

2>
if SCG transmission is not suspended; and

2>
if NR PSCell change is not ongoing (i.e. T304 for the NR PSCell is not running as specified in TS 38.331 [82], clause 5.3.5.5.2, in (NG)EN-DC):

3>
initiate the MCG failure information procedure as specified in 5.6.26 to report MCG radio link failure;

2>
else:

3>
store the following radio link failure information in the VarRLF-Report (VarRLF-Report-NB in NB-IoT) by setting its fields as follows:

4>
clear the information included in VarRLF-Report (VarRLF-Report-NB in NB-IoT), if any;

4>
set the plmn-IdentityList to include the list of EPLMNs stored by the UE (i.e. includes the RPLMN);

4>
set the measResultLastServCell to include the RSRP and RSRQ, if available, of the PCell based on measurements collected up to the moment the UE detected radio link failure;

4>
except for NB-IoT, set the measResultNeighCells to include the best measured cells, other than the PCell, ordered such that the best cell is listed first, and based on measurements collected up to the moment the UE detected radio link failure, and set its fields as follows;

5>
if the UE was configured to perform measurements for one or more EUTRA frequencies, include the measResultListEUTRA;

5>
if the UE was configured to perform measurement reporting for one or more neighbouring UTRA frequencies, include the measResultListUTRA;

5>
if the UE was configured to perform measurement reporting for one or more neighbouring GERAN frequencies, include the measResultListGERAN;

5>
if the UE was configured to perform measurement reporting for one or more neighbouring CDMA2000 frequencies, include the measResultsCDMA2000;

5>
if the UE was configured to perform measurement reporting, not related to NR sidelink communication, for one or more neighbouring NR frequencies, include the measResultListNR;

5>
for each neighbour cell included, include the optional fields that are available;

NOTE 1:
The measured quantities are filtered by the L3 filter as configured in the mobility measurement configuration. The measurements are based on the time domain measurement resource restriction, if configured. Blacklisted cells are not required to be reported.

4>
except for NB-IoT, if available, set the logMeasResultListWLAN to include the WLAN measurement results, in order of decreasing RSSI for WLAN APs;

4>
except for NB-IoT, if available, set the logMeasResultListBT to include the Bluetooth measurement results, in order of decreasing RSSI for Bluetooth beacons;

4>
if detailed location information is available, set the content of the locationInfo as follows:

5>
include the locationCoordinates;

5>
include the horizontalVelocity, if available;

4>
set the failedPCellId to the global cell identity, if available, and otherwise , except for NB-IoT, to the physical cell identity and carrier frequency of the PCell where radio link failure is detected;
4>
except for NB-IoT, set the tac-FailedPCell to the tracking area code, if available, of the PCell where radio link failure is detected;
4>
except for NB-IoT, if an RRCConnectionReconfiguration message including the mobilityControlInfo was received before the connection failure:

5>
if the last RRCConnectionReconfiguration message including the mobilityControlInfo concerned an intra E-UTRA handover:

6>
include the previousPCellId and set it to the global cell identity of the PCell where the last RRCConnectionReconfiguration message including mobilityControlInfo was received;

6>
set the timeConnFailure to the elapsed time since reception of the last RRCConnectionReconfiguration message including the mobilityControlInfo;
5>
if the last RRCConnectionReconfiguration message including the mobilityControlInfo concerned a handover to E-UTRA from UTRA and if the UE supports Radio Link Failure Report for Inter-RAT MRO:

6>
include the previousUTRA-CellId and set it to the physical cell identity, the carrier frequency and the global cell identity, if available, of the UTRA Cell in which the last RRCConnectionReconfiguration message including mobilityControlInfo was received;

6>
set the timeConnFailure to the elapsed time since reception of the last RRCConnectionReconfiguration message including the mobilityControlInfo;

5>
if the last RRCConnectionReconfiguration message including the mobilityControlInfo concerned a handover to E-UTRA from NR and if the UE supports Radio Link Failure Report for Inter-RAT MRO:

6>
include the previousNR-PCellId and set it to the global cell identity of the PCell where the last RRCConnectionReconfiguration message including mobilityControlInfo was received embedded in NR RRC message MobilityFromNRCommand message as specified in TS 38.331 [82] clause 5.4.3.3;

6>
set the timeConnFailure to the elapsed time since reception of the last RRCConnectionReconfiguration message including the mobilityControlInfo embedded in NR RRC message MobilityFromNRCommand message as specified in TS 38.331 [82] clause 5.4.3.3.

4>
except for NB-IoT, if the UE supports QCI1 indication in Radio Link Failure Report and has a DRB for which QCI is 1:

5>
include the drb-EstablishedWithQCI-1;

4>
except for NB-IoT, set the connectionFailureType to rlf;

4>
except for NB-IoT, set the c-RNTI to the C-RNTI used in the PCell;

4>
except for NB-IoT, set the rlf-Cause to the trigger for detecting radio link failure;

3>
if AS security has not been activated:

4>
if the UE is a NB-IoT UE:

5>
if the UE is connected to EPC and the UE supports RRC connection re-establishment for the Control Plane CIoT EPS optimisation; or

5>
if the UE is connected to 5GC, the UE supports RRC connection re-establishment for the Control Plane CIoT 5GS optimisation and the UE is configured with a truncated 5G-S-TMSI:

6>
initiate the RRC connection re-establishment procedure as specified in 5.3.7;

5>
else:

6>
perform the actions upon leaving RRC_CONNECTED as specified in 5.3.12, with release cause 'RRC connection failure';

4>
else:

5>
perform the actions upon leaving RRC_CONNECTED as specified in 5.3.12, with release cause 'other';

3>
else:

4>
initiate the connection re-establishment procedure as specified in 5.3.7;

In case of DC or NE-DC, the UE shall:

1>
upon T313 expiry; or

1>
upon random access problem indication from SCG MAC; or

1>
upon indication from SCG RLC, which is allowed to be sent on PSCell, that the maximum number of retransmissions has been reached for an SCG, for a split DRB or for a split SRB:

2>
consider radio link failure to be detected for the SCG i.e. SCG-RLF;

2>
if the UE is configured with DC; or

2>
if the UE is configured with NE-DC and MCG transmission is not suspended:

3>
initiate the SCG failure information procedure as specified in 5.6.13 to report SCG radio link failure;

2>
else:

3>
initiate the connection re-establishment procedure as specified in TS 38.331 [82], clause 5.3.7.

In case of CA PDCP duplication, the UE shall:

1>
upon indication from an RLC entity, which is restricted to be sent on SCell only, that the maximum number of retransmissions has been reached:

2>
initiate the failure information procedure as specified in 5.6.21 to report RLC failure of type duplication;

If any DAPS bearer is configured and T304 is running, the UE shall:

1>
upon T310 expiry; or

1>
upon T312 expiry; or

1>
upon random access problem indication from source MCG MAC; or

1>
upon indication from source MCG RLC, which is allowed to be sent on source PCell, that the maximum number of retransmissions has been reached for an DRB:

2>
consider radio link failure to be detected for the source MCG;

2>
suspend the transmission of all DRBs in the source MCG;

2>
reset MAC for the source MCG;

2>
release the source connection;

The UE may discard the radio link failure information, i.e. release the UE variable VarRLF-Report (VarRLF-Report-NB in NB-IoT), 48 hours after the radio link failure is detected, upon power off or upon detach, and for NB-IoT, upon entering another RAT.
The UE shall stop detecting radio link failure of the source PCell after successful completion of random access towards target PCell during DAPS handover.
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	Summary of change:
	Clarify the UE behaviour to stop random access failure detection and RLC re-transmission failure detection of the source cell upon successful completion of the RACH to target cell.
Impact analysis
Impacted 5G architecture options:

Standalone
Impacted functionality:
DAPS handover

Inter-operability:
1.
   If the network is implemented according to the CR and the UE is not, there is no inter-operability issue.

2.
   If the UE is implemented according to the CR and the network is not, there is no inter-operabiltiy issue since it is a UE behavior which doesn’t impact network operation.

	
	

	Consequences if not approved:
	The UE may continue RACH failure detection and RLC re-transmission failure detection of the source cell after successful completion of the RACH to the target cell.

	
	

	Clauses affected:
	9.2.7
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	Other comments:
	

	
	

	This CR's revision history:
	


First change
9.2.7
Radio Link Failure

In RRC_CONNECTED, the UE performs Radio Link Monitoring (RLM) in the active BWP based on reference signals (SSB/CSI-RS) and signal quality thresholds configured by the network. SSB-based RLM is based on the SSB associated to the initial DL BWP and can only be configured for the initial DL BWP and for DL BWPs containing the SSB associated to the initial DL BWP. For other DL BWPs, RLM can only be performed based on CSI-RS. In case of DAPS handover, the UE continues the RLM, random access failure detection and RLC re-transmission failure detection at the source cell until the successful completion of the random access procedure to the target cell.
[……]
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	Reason for change:
	In RAN2#107bis, for DAPS HO it was agreed that:

After the successful completion of the RACH to the target cell and before the release of the source link, the UE does not keep the source link failure detection of the source link including the physical layer problem detection (i.e. RLM), RACH failure detection and RLC re-transmission failure detection.

There is only description of UE behaviour to stop RLM detection after ther successful completion of the RACH to the target cell. The UE behaviours to stop the RACH failure detection and RLC re-transmission failure detection are not captured in current specification.

	
	

	Summary of change:
	Clarify the UE behaviour to stop random access failure detection and RLC re-transmission failure detection of the source cell upon successful completion of the RACH to target cell.
Impact analysis
Impacted functionality:
DAPS handover

Inter-operability:
1.
   If the network is implemented according to the CR and the UE is not, there is no inter-operability issue.

2.
   If the UE is implemented according to the CR and the network is not, there is no inter-operabiltiy issue since it is a UE behavior which doesn’t impact network operation.

	
	

	Consequences if not approved:
	The UE may continue RACH failure detection and RLC re-transmission failure detection of the source cell after successful completion of the RACH to the target cell.
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	This CR's revision history:
	


First change
10.1.6
Radio Link Failure

[……]
In case of DAPS handover, the UE continues the RLM, random access failure detection and RLC re-transmission failure detection of the source cell until the successful completion of the random access procedure to the target cell. If RLF is declared in the source cell, the UE:
-
stays in RRC_CONNECTED;

-
stops any data transmission or reception via the source link and releases the source link, but maintains the source RRC configuration;

-
if handover failure is declared at the target cell after source cell RLF was declared,

-
selects a suitable cell and initiates RRC re-establishment;

-
enters RRC_IDLE if a suitable cell was not found within a certain time after handover failure was declared.

In case of CHO, after RLF is declared in the source cell, the UE:
-
stays in RRC_CONNECTED;

-
selects a suitable cell and if the selected cell is a CHO candidate and if network configured the UE to try CHO at the selected CHO candidate cell after RLF, then the UE attempts CHO execution, otherwise re-establishment is performed;

-
enters RRC_IDLE if a suitable cell was not found within a certain time after RLF was declared.

End of change
