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1 Introduction

In last meeting, the use case of consistent uplink LBT failure are discussed. And the following agreement was made.

	Reply to RAN4 that UL LBT failure detection/recovery is applicable per current specifications to RA in R15-based handover, R15 SN addition/change, and PSCell addition, given the UE is in connected mode.  LBT failure detection/recovery is not applicable per current specifications in RRC setup, resume, re-establishment, or release with redirection, as the UE does not have lbt-FailureRecoveryConfig during those procedures

6
Reply to RAN4 that no enhancements are planned in R-16 for UL LBT failure detection and recovery during handover, RRC setup, resume, re-establishment, or release with redirection.  However, RAN2 will check if there is any technical issues with DAPS and CHO.  


In this contribution, we discuss several issues related to LBT failure recovery for DAPS and CHO and provide our considerations.

2 Discussion

In last meeting, it was agreed that LBT failure detection and recovery is applicable when lbt-FailureRecoveryConfig is configured in connected mode, e.g. for R15 based handover, R15 SN addition/change, and PSCell addition. However it is still FFS for R16 DAPS handover and CHO. We think there is no reason not to support the UL LBT failure detection and recovery for R16 DAPS handover and CHO if they are configured at the same time. 

Proposal 1: UL LBT failure detection and recovery can be applicable for R16 DAPS and CHO.

2.1 RLF declaration in DAPS handover

In DAPS, when T304 is running, the UE can start T310 for source cell while the UE cannot start T310 for target cell as described below. 
	TS38.331
5.3.10.1
Detection of physical layer problems in RRC_CONNECTED

The UE shall:
1>
if dapsConfig is configured for any DRB, upon receiving N310 consecutive "out-of-sync" indications for the source from lower layers while T304 is running:

2>
start timer T310 for the source.

1>
upon receiving N310 consecutive "out-of-sync" indications for the SpCell from lower layers while neither T300, T301, T304, T311 nor T319 are running:

2>
start timer T310 for the corresponding SpCell.


When RLF is declared in source cell due to expiry of T310, the UE stops any data transmission or reception via the source link and releases the source link as described below. RLM based RLF will not occur in target cell due to T304 is still running.
	TS38.300
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.
xxxx

In case of DAPS handover, if RLF is declared in 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;
In case of DAPS handover, when handover failure is declared at the target cell after source cell RLF was declared, the UE:
-
stays in RRC_CONNECTED;

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

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


The questions come whether RLF can be declared for source cell and target cell due to consistent uplink LBT failure or not.

· For consistent uplink LBT failure in source cell, we think RLF can be declared and the UE should stop any data transmission or reception via the source link and releases the source link but maintains the source RRC configuration and stays in RRC_connected similar as handling of RLM based RLF in source cell.

Proposal 2: in DAPS, RLF is declared in source cell due to detection of consistent uplink LBT failure. When RLF is declared in 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;

Proposal 2bis: adopt the TP in section 4.
· For consistent uplink LBT failure in target cell, we think it is not necessary to declare RLF for initiating RRC re-establishment when T304 is running similar as handling of RLM based RLF in target cell. 

Proposal 3: in DAPS, RLF is not declared in target cell due to detection of consistent uplink LBT failure when T304 is running.
2.2 RLF declaration in CHO

In CHO, the following requirements are specified.

	In case of CHO, after RLF is declared in 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 after RLF then the UE attempts CHO execution once, otherwise re-establishment is performed;

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


In CHO, we think RLF can be declared in source cell due to detection of consistent uplink LBT failure in order to select a new cell as soon as possible.
Proposal 4: in CHO, RLF is declared in source cell due to detection of consistent uplink LBT failure. After RLF is declared in 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 after RLF then the UE attempts CHO execution once, otherwise re-establishment is performed;

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

3 Conclusion

Base on the analysis above, we propose the following:
Proposal 1: UL LBT failure detection and recovery can be applicable for R16 DAPS and CHO.
Proposal 2: in DAPS, RLF is declared in source cell due to detection of consistent uplink LBT failure. When RLF is declared in 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;

Proposal 2bis: adopt the TP in section 4.
Proposal 3: in DAPS, RLF is not declared in target cell due to detection of consistent uplink LBT failure when T304 is running.
Proposal 4: in CHO, RLF is declared in source cell due to detection of consistent uplink LBT failure. After RLF is declared in 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 after RLF then the UE attempts CHO execution once, otherwise re-establishment is performed;

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

4 Text Proposal

5.3.10.3
Detection of radio link failure
The UE shall:
1>
if dapsConfig is configured for any DRB:

2>
upon T310 expiry in source; or

2>
upon random access problem indication from source MCG MAC; or
2>
upon indication of consistent uplink LBT failures in source from MCG MAC:
2>
upon indication from source MCG RLC that the maximum number of retransmissions has been reached:

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

4>
suspend all DRBs in the source;

4>
release the source connection.

1>
else:
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 indication of consistent uplink LBT failures from MCG MAC:

3>
if the indication is from MCG RLC and CA duplication is configured and activated, 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. RLF;
4>
discard any segments of segmented RRC messages received;
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