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[bookmark: _Hlk528065575]In the RAN4 LS R4-2002282 [1], RAN4 has asked RAN2 the below questions:
· Is there currently support in RAN2 specifications for the UL LBT failure detection/recovery procedure for PRACH transmissions in the target cell during the following procedures: 
· handover, 
· RRC re-establishment, 
· RRC release with redirection, and
· PSCell addition?
· If not yet supported, is RAN2 still considering introducing such support in Rel-16?
· If the UL LBT failure detection/recovery in the target cell is or to be supported in Rel-16, is it mandatory for all UEs supporting NR-U operation or is it a UE capability?
 
In this paper we discuss the above issues and present our view. 
[bookmark: _Ref1046415]Discussions
In order to address consistent UL LBT failure, the MAC entity may be configured by RRC with a consistent LBT failure recovery procedure. Consistent LBT failure is detected per UL BWP by counting LBT failure indications, for all UL transmissions, from the lower layers to the MAC entity. RRC configures the parameters in the lbt-FailureRecoveryConfig.

For a handover and PSCell addition, lbt-FailureRecoveryConfig for the target cell is signaled in the handover command (i.e., RRCReconfiguration with reconfigurationWithSync). Upon reception of the RRC reconfiguration message, the UE performs the below action to reconfigure the MAC entity:
2>	reconfigure the MAC main configuration of the cell group in accordance with the received mac-CellGroupConfig excluding tag-ToReleaseList and tag-ToAddModList;
The UE will then have a valid LBT failure recovery configuration for the target cell prior to accessing it. The UE can apply UL LBT failure recovery during the handover to the target cell. 

[bookmark: _Toc37364712]The handover command can contain the LBT failure configuration, and can apply UL LBT failure detection and recovery in the target cell during the handover (a handover triggered for MCG or PSCell addition).

However, due to occurrence of consistent UL LBT failure, both UL LBT failure and handover failure may lead to RLF causing ambiguity in UE behaviors. In this case, the existing timer T304 may expire due to consistent LBT failure. 

[bookmark: _Toc37364713]Due to UL LBT failure, both consistent UL LBT failure and handover failure due to expiry of T304 may trigger RLF, which may lead to ambiguity in the UE behavior. 

In this case, it is enough for the UE to rely on the handover procedure to trigger RLF. This can be achieved by a proper NW configuration without spec changes (e.g., configuring the UE to be less sensitive to LBT failures in the LBT failure handling mechanism, so that handover triggered RLF would occur earlier). Such a mechanism is expected to be enough for Rel-16.

[bookmark: _Toc37364714]To avoid ambiguity in UE behaviour, it is enough for the UE to rely on legacy handover procedure to trigger RLF in case of occurrence of consistent UL LBT failure.
[bookmark: _Toc37364715]For handover and PSCell addition procedures, gNB may configure the UE to not trigger consistent LBT failure and instead the legacy timer T304 is used to trigger RLF during the procedure.

[bookmark: _Toc37364720]No spec changes needed in Rel-16 to handle RLF for handover and PSCell addition in NR-U. 

For RRC reestablishment, while the UE initiates a RACH to a target cell, there is no lbt-FailureRecoveryConfig available for the target cell yet. As a result, the UE cannot apply UL LBT failure detection/recovery procedure for RRC connection reestablishment. However, the UE can apply the existing timer T311. In case of consistent UL LBT failures, T311 will be expire, and the UE goes to RRC IDLE and performs ordinary cell selection and re-selection. Such mechanism is expected to be enough for Rel-16.

[bookmark: _Toc37364716]While the UE initiates RACH to a target cell for RRC connection reestablishment, there is no LBT configuration available for the target cell. As a result, UE cannot apply UL LBT failure detection/recovery procedure for RRC connection reestablishment.
[bookmark: _Toc37364717]Due to occurrence of consistent UL LBT failure, the existing timer T311 may expire which triggers the UE to go to RRC IDLE and perform ordinary cell selection and reselection. This mechanism is expected to be enough for Rel-16.

[bookmark: _Toc37364721]For RRC reestablishment the legacy timer T311 is enough for handling consistent UL LBT failure in Rel-16 and no spec change is needed.

Regarding RRC release with redirection, similar as for RRC reestablishment, the UE cannot apply UL LBT failure recovery mechanism. However, different from RRC connection reestablishment, there is no existing timer that is started upon reception of the RRC release message to react to LBT failures on the carrier/cell indicated for redirection. T300 timer for IDLE/INACTIVE UEs would be started later when the UE tries to establish a connection towards the new cell as indicated by the redirection information. 

[bookmark: _Toc37364718]Like RRC reestablishment, UE cannot apply UL LBT failure detection/recovery procedure for RRC release with redirection.
[bookmark: _Toc37364719]There is no existing timer that can be used to react to LBT failures upon reception of RRC release with redirection.

Instead of introducing an LBT failure recovery also for IDLE/INACTIVE UEs, a new timer can be introduced upon reception of the RRC release message in the source cell to react to consistent LBT failure in the target cell. This will minimize the standardization efforts and is expected to be sufficient for Rel-16.

[bookmark: _Toc23938643][bookmark: _Toc23939302][bookmark: _Toc23939814][bookmark: _Toc23940212][bookmark: _Toc23940256][bookmark: _Toc23940722][bookmark: _Toc24029987][bookmark: _Toc24030013][bookmark: _Toc24031150][bookmark: _Toc24032590][bookmark: _Toc24032671][bookmark: _Toc24032824][bookmark: _Toc24033761][bookmark: _Toc24033820][bookmark: _Toc24034201][bookmark: _Toc24037994][bookmark: _Toc24039301][bookmark: _Toc24043981][bookmark: _Toc37364722][bookmark: _Toc23937893][bookmark: _Toc23938127]Introduce a new timer to react to consistent LBT failure after RRC release with redirection in Rel-16.  

The new timer is started upon reception of RRC release with redirection and stopped upon entering RRC connected. Upon expiry of the new timer, the carrier frequency indicated by redirectedCarrierInfo is  down-prioritized. The UE then goes to RRC IDLE and perform ordinary cell selection and reselection operation. A new failure cause such as ‘RRC release with redirection failure’ may be also defined accordingly.

[bookmark: _Toc37364723]The new timer is started upon reception of RRC release with redirection and stopped upon entering RRC connected. Upon expiry of the timer, the carrier frequency indicated by redirectedCarrierInfo is down-prioritised.

We have also prepared a LS reply to RAN4 [2].
Below is a text proposal to introduce the new timer in the RRC spec.
[bookmark: _Toc11154933][bookmark: _Toc11154950][bookmark: _Toc14944821][bookmark: _Toc465844068][bookmark: _Toc465844075][bookmark: _Toc465844076][bookmark: _Toc465844077][bookmark: _Toc465844078][bookmark: _Toc465844079][bookmark: _Ref23804228][bookmark: _Ref23802823]Text proposals to RRC
[bookmark: _Toc20425751]
Start of RRC changes
[bookmark: _Toc20425742][bookmark: _Toc29321138][bookmark: _Toc36756741][bookmark: _Toc36836282][bookmark: _Toc36843259][bookmark: _Toc37067548][bookmark: _Toc20425880][bookmark: _Toc29321276][bookmark: _Toc36756991][bookmark: _Toc36836532][bookmark: _Toc36843509][bookmark: _Toc37067798]5.3.8.3	Reception of the RRCRelease by the UE
The UE shall:
1>	delay the following actions defined in this sub-clause 60 ms from the moment the RRCRelease message was received or optionally when lower layers indicate that the receipt of the RRCRelease message has been successfully acknowledged, whichever is earlier;
1>	stop timer T380, if running;
1>	stop timer T320, if running;
1>	stop timer T316, if running;
1>	if the AS security is not activated:
2>	ignore any field included in RRCRelease message except waitTime;
2>	perform the actions upon going to RRC_IDLE as specified in 5.3.11 with the release cause 'other' upon which the procedure ends;
1>	if the RRCRelease message includes redirectedCarrierInfo indicating redirection to eutra:
2>	if redirectedCarrierInfo indicating redirection to eutra:
3>  if cnType is included:
43>	after the cell selection, indicate the available CN Type(s) and the received cnType to upper layers;
NOTE 1:	Handling the case if the E-UTRA cell selected after the redirection does not support the core network type specified by the cnType, is up to UE implementation.
     32>	if voiceFallbackIndication is included:
         43>	consider the RRC connection release was for EPS fallback for IMS voice (see TS 23.502 [43]);
2> else: 
3> if the t3xx is included:
          4> start timer T3xx, with the timer value set to t3xx;
1>	if the RRCRelease message includes the cellReselectionPriorities:
2>	store the cell reselection priority information provided by the cellReselectionPriorities;
2>	if the t320 is included:
3>	start timer T320, with the timer value set according to the value of t320;
1>	else:
2>	apply the cell reselection priority information broadcast in the system information;
1>	if deprioritisationReq is included:
2>	start or restart timer T325 with the timer value set to the deprioritisationTimer signalled;
2>	store the deprioritisationReq until T325 expiry;
1>	if the RRCRelease includes the measIdleConfig:
2>	if T331 is running:
3> stop timer T331;
3>	perform the actions as specified in 5.7.8.3;
2>	if the measIdleConfig is set to setup:
3>	store the received measIdleDuration in VarMeasIdleConfig;
3>	start timer T331 with the value of measIdleDuration;
3>	if the measIdleConfig contains measIdleCarrierListNR:
4>	store the received measIdleCarrierListNR in VarMeasIdleConfig;
3>	if the measIdleConfig contains measIdleCarrierListEUTRA:
4>	store the received measIdleCarrierListEUTRA in VarMeasIdleConfig;
3>	if the measIdleConfig contains validityAreaList:
4>	store the received validityAreaList in VarMeasIdleConfig;
3>	start performing idle/inactive measurements as specified in 5.7.8;
1>	if the RRCRelease includes suspendConfig:
2>	apply the received suspendConfig;
2>	remove all the entries within VarConditionalConfig, if any;
2>	for each measId, if the associated reportConfig has a reportType set to condTriggerConfig:
3>	for the associated reportConfigId:
4>	remove the entry with the matching reportConfigId from the reportConfigList within the VarMeasConfig;
3>	if the associated measObjectId is only associated to a reportConfig with reportType set to condTriggerConfig:
4>	remove the entry with the matching measObjectId from the measObjectList within the VarMeasConfig;
3>	remove the entry with the matching measId from the measIdList within the VarMeasConfig;
2>	reset MAC and release the default MAC Cell Group configuration, if any;
2>	re-establish RLC entities for SRB1;
2>	if the RRCRelease message with suspendConfig was received in response to an RRCResumeRequest or an RRCResumeRequest1:
3>	stop the timer T319 if running;
3>	in the stored UE Inactive AS context:
4>	replace the KgNB and KRRCint keys with the current KgNB and KRRCint keys;
4>	replace the C-RNTI with the temporary C-RNTI in the cell the UE has received the RRCRelease message;
4>	replace the cellIdentity with the cellIdentity of the cell the UE has received the RRCRelease message;
4>	replace the physical cell identity with the physical cell identity of the cell the UE has received the RRCRelease message;
2>	else:
3>	store in the UE Inactive AS Context the current KgNB and KRRCint keys, the ROHC state, the stored QoS flow to DRB mapping rules, the C-RNTI used in the source PCell, the cellIdentity and the physical cell identity of the source PCell, and all other parameters configured except for the ones within ReconfigurationWithSync and servingCellConfigCommonSIB;
NOTE 2:	NR sidelink communication related configurations is not stored as UE Inactive AS Context, when UE enters RRC_INACTIVE.
2>	suspend all SRB(s) and DRB(s), except SRB0;
2>	indicate PDCP suspend to lower layers of all DRBs;
2>	if the t380 is included:
3>	start timer T380, with the timer value set to t380;
2>	if the RRCRelease message is including the waitTime:
3>	start timer T302 with the value set to the waitTime;
3>	inform upper layers that access barring is applicable for all access categories except categories '0' and '2';
2>	if T390 is running:
3>	stop timer T390 for all access categories;
3>	perform the actions as specified in 5.3.14.4;
2>	indicate the suspension of the RRC connection to upper layers;
2>	enter RRC_INACTIVE and perform cell selection as specified in TS 38.304 [20];
Editor's note: It is FFS if IAB node supports INACTIVE mode and if so, if there is a need for the BAP entity to be released/suspended on transition to INACTIVE mode.
1>	else
2>	perform the actions upon going to RRC_IDLE as specified in 5.3.11, with the release cause 'other'.
[bookmark: _Toc20425743][bookmark: _Toc29321139][bookmark: _Toc36756742][bookmark: _Toc36836283][bookmark: _Toc36843260][bookmark: _Toc37067549]5.3.8.x	T3xx expiry
The UE shall:
1> if T320 expires:
2> consider the carrier frequency indicated by redirectedCarrierInfo to be of lowest priority for up to 300 s;
2>	perform the actions upon going to RRC_IDLE as specified in 5.3.11, with release cause 'RRC release with redirection failure'.

Next change

[bookmark: _Toc20425752][bookmark: _Toc29321148][bookmark: _Toc36756751][bookmark: _Toc36836292][bookmark: _Toc36843269][bookmark: _Toc37067558]5.3.11	UE actions upon going to RRC_IDLE
The UE shall:
1>	reset MAC;
1>	set the variable pendingRNA-Update to false, if that is set to true;
1>	if going to RRC_IDLE was triggered by reception of the RRCRelease message including a waitTime:
2>	if T302 is running:
3>	stop timer T302;
2>	start timer T302 with the value set to the waitTime;
2>	inform upper layers that access barring is applicable for all access categories except categories '0' and '2'.
1>	else:
2>	if T302 is running:
3>	stop timer T302;
3>	perform the actions as specified in 5.3.14.4;
1>	if T390 is running:
2>	stop timer T390 for all access categories;
2>	perform the actions as specified in 5.3.14.4;
1>	if the UE is leaving RRC_INACTIVE:
2>	if going to RRC_IDLE was not triggered by reception of the RRCRelease message:
3>	if stored, discard the cell reselection priority information provided by the cellReselectionPriorities;
3>	stop the timer T320, if running;
1>	stop all timers that are running except T302, T320, T325, T3xx, and T331;
1>	discard the UE Inactive AS context, if any;
1>	release the suspendConfig, if configured;
1>	remove all the entries within VarConditionalConfig, if any;
1>	for each measId, if the associated reportConfig has a reportType set to condTriggerConfig:
2>	for the associated reportConfigId:
3>	remove the entry with the matching reportConfigId from the reportConfigList within the VarMeasConfig;
2>	if the associated measObjectId is only associated to a reportConfig with reportType set to condTriggerConfig:
3>	remove the entry with the matching measObjectId from the measObjectList within the VarMeasConfig;
2>	remove the entry with the matching measId from the measIdList within the VarMeasConfig;
1>	discard the KgNB key, the S-KgNB key, the S-KeNB key, the KRRCenc key, the KRRCint key, the KUPint key and the KUPenc key, if any;
1>	release all radio resources, including release of the RLC entity, the BAP entity, the MAC configuration and the associated PDCP entity and SDAP for all established RBs;
1>	indicate the release of the RRC connection to upper layers together with the release cause;
1>	except if going to RRC_IDLE was triggered by inter-RAT cell reselection while the UE is in RRC_INACTIVE or RRC_IDLE or when selecting an inter-RAT cell while T311 was running:
2>	enter RRC_IDLE and perform cell selection as specified in TS 38.304 [20];
1>	if going to RRC_IDLE was triggered by inter-RAT cell reselection while the UE is in RRC_INACTIVE or RRC_IDLE:
2>	if T331 is running:
3>	stop timer T331;
[bookmark: _Hlk30677838]3>	perform the actions as specified in 5.7.8.3;

Next change


6.2.2	Message definitions
Non relevant content is skipped
RRCRelease
The RRCRelease message is used to command the release of an RRC connection or the suspension of the RRC connection.
Signalling radio bearer: SRB1
RLC-SAP: AM
Logical channel: DCCH
Direction: Network to UE

-- ASN1START
-- TAG-RRCRELEASE-START

RRCRelease ::=                      SEQUENCE {
    rrc-TransactionIdentifier           RRC-TransactionIdentifier,
    criticalExtensions                  CHOICE {
        rrcRelease                          RRCRelease-IEs,
        criticalExtensionsFuture            SEQUENCE {}
    }
}

RRCRelease-IEs ::=                  SEQUENCE {
    redirectedCarrierInfo               RedirectedCarrierInfo                                                   OPTIONAL,   -- Need N
    cellReselectionPriorities           CellReselectionPriorities                                               OPTIONAL,   -- Need R
    suspendConfig                       SuspendConfig                                                           OPTIONAL,   -- Need R
    deprioritisationReq                 SEQUENCE {
        deprioritisationType                ENUMERATED {frequency, nr},
        deprioritisationTimer               ENUMERATED {min5, min10, min15, min30}
    }                                                                                                           OPTIONAL,   -- Need N
    lateNonCriticalExtension                OCTET STRING                                                        OPTIONAL,
    nonCriticalExtension                    RRCRelease-v1540-IEs                                                OPTIONAL
}

RRCRelease-v1540-IEs ::=            SEQUENCE {
    waitTime                           RejectWaitTime                OPTIONAL, -- Need N
    nonCriticalExtension               RRCRelease-v16xy-IEs          OPTIONAL
}

RRCRelease-v16xy-IEs ::=            SEQUENCE {
    voiceFallbackIndication-r16        ENUMERATED {true}                             OPTIONAL, -- Need N
    measIdleConfig-r16                 SetupRelease {MeasIdleConfigDedicated-r16}    OPTIONAL, -- Need M
    nonCriticalExtension               SEQUENCE {}                                   OPTIONAL
}

RedirectedCarrierInfo ::=           CHOICE {
    nr                                  CarrierInfoNR,
    eutra                               RedirectedCarrierInfo-EUTRA,
    ...

}

RedirectedCarrierInfo-EUTRA ::=     SEQUENCE {
    eutraFrequency                          ARFCN-ValueEUTRA,
    cnType                                  ENUMERATED {epc,fiveGC}                                             OPTIONAL    -- Need N
}

CarrierInfoNR ::=                   SEQUENCE {
    carrierFreq                         ARFCN-ValueNR,
    ssbSubcarrierSpacing                SubcarrierSpacing,
    smtc                                SSB-MTC                                                                 OPTIONAL,      -- Need S
    ...,
    [[
	t3xx                                ENUMERATED {ms1000, ms3000, ms5000, ms10000, ms15000, ms20000, ms30000}    						OPTIONAL   -- Need R
    ]]
}
Non relevant content is skipped
	

Next change
[bookmark: _Toc20426215][bookmark: _Toc29321612][bookmark: _Toc36757467][bookmark: _Toc36837008][bookmark: _Toc36843985][bookmark: _Toc37068274]
7.1.1	Timers (Informative)
	Timer
	Start
	Stop
	At expiry

	T300
	Upon transmission of RRCSetupRequest.
	Upon reception of RRCSetup or RRCReject message, cell re-selection and upon abortion of connection establishment by upper layers.
	Perform the actions as specified in 5.3.3.7. 

	T301
	Upon transmission of RRCReestabilshmentRequest
	Upon reception of RRCReestablishment or RRCSetup message as well as when the selected cell becomes unsuitable
	Go to RRC_IDLE

	T302
	Upon reception of RRCReject while performing RRC connection establishment or resume, upon reception of RRCRelease with waitTime.
	Upon entering RRC_CONNECTED or RRC_IDLE, upon cell re-selection and upon reception of RRCReject message.
	Inform upper layers about barring alleviation as specified in 5.3.14.4

	T304
	Upon reception of RRCReconfiguration message including reconfigurationWithSync or upon conditional reconfiguration execution i.e. when applying a stored RRCReconfiguration message including reconfigurationWithSync.
	Upon successful completion of random access on the corresponding SpCell
For T304 of SCG, upon SCG release
	For T304 of MCG, in case of the handover from NR or intra-NR handover, initiate the RRC re-establishment procedure; In case of handover to NR, perform the actions defined in the specifications applicable for the source RAT.

For T304 of SCG, inform network about the reconfiguration with sync failure by initiating the SCG failure information procedure as specified in 5.7.3.

	T310

	Upon detecting physical layer problems for the SpCell i.e. upon receiving N310 consecutive out-of-sync indications from lower layers.
	Upon receiving N311 consecutive in-sync indications from lower layers for the SpCell, upon receiving RRCReconfiguration with reconfigurationWithSync for that cell group, and upon initiating the connection re-establishment procedure.
Upon SCG release, if the T310 is kept in SCG.

	If the T310 is kept in MCG: If AS security is not activated: go to RRC_IDLE else: initiate the MCG failure information procedure as specified in 5.7.3b or the connection re-establishment procedure as specified in 5.3.7.
If the T310 is kept in SCG, Inform E-UTRAN/NR about the SCG radio link failure by initiating the SCG failure information procedure as specified in 5.7.3.

	T311

	Upon initiating the RRC connection re-establishment procedure
	Upon selection of a suitable NR cell or a cell using another RAT.
	Enter RRC_IDLE

	T312

	If T312 is configured  in MCG: Upon triggering a measurement report for a measurement identity for which T312 has been configured, while T310 in PCell is running.
If T312 is configured in SCG: Upon triggering a measurement report for a measurement identity for which T312 has been configured, while T310 in PSCell is running.
	Upon receiving N311 consecutive in-sync indications from lower layers for the SpCell, receiving RRCReconfiguration with reconfigurationWithSync for that cell group, upon initiating the connection re-establishment procedure, and upon the expiry of T310 in corresponding SpCell.
Upon SCG release, if the T312 is kept in SCG
	If the T312 is kept in MCG: If security is not activated: go to RRC_IDLE else: initiate the connection re-establishment procedure.
If the T312 is kept in SCG, Inform E-UTRAN/NR about the SCG radio link failure by initiating the SCG failure information procedure.as specified in 5.7.3.

	T316
	Upon transmission of the MCGFailureInformation message
	Upon resumption of MCG transmission, upon reception of RRCRelease, or upon initiating the re-establishment procedure, 
	Perform the actions as specified in 5.7.3b.5.

	T319
	Upon transmission of RRCResumeRequest or RRCResumeRequest1.
	Upon reception of RRCResume, RRCSetup, RRCRelease, RRCRelease with suspendConfig or RRCReject message, cell re-selection and upon abortion of connection establishment by upper layers.
	Perform the actions as specified in 5.3.13.5.

	T320
	Upon reception of t320 or upon cell (re)selection to NR from another RAT with validity time configured for dedicated priorities (in which case the remaining validity time is applied).
	Upon entering RRC_CONNECTED, upon reception of RRCRelease, when PLMN selection is performed on request by NAS, when the UE enters RRC_IDLE from RRC_INACTIVE, or upon cell (re)selection to another RAT (in which case the timer is carried on to the other RAT).
	Discard the cell reselection priority information provided by dedicated signalling.

	T321
	Upon receiving measConfig including a reportConfig with the purpose set to reportCGI
	Upon acquiring the information needed to set all fields of cgi-info, upon receiving measConfig that includes removal of the reportConfig with the purpose set to reportCGI and upon detecting that a cell is not broadcasting SIB1.
	Initiate the measurement reporting procedure, stop performing the related measurements.

	T322
	Upon receving measConfig including reportConfigNR with the purpose set to reportSFTD and drx-SFTD-NeighMeas is set to true.
	Upon acquiring the SFTD measurement results, upon receiving measConfig that includes removal of the reportConfig with the purpose set to reportSFTD.
	Initiate the measurement reporting procedure, stop performing the related measurements.

	T325
	Upon reception of RRCRelease message with deprioritisationTimer.
	
	Stop deprioritisation of all frequencies or NR signalled by RRCRelease.

	T330
	Upon receiving LoggedMeasurementConfiguration message
	Upon log volume exceeding the suitable UE memory, upon initiating the release of LoggedMeasurementConfiguration procedure
	Perform the actions specified in 5.5a.1.4

	T331
	Upon receiving RRCRelease message with measIdleDuration
	Upon receiving RRCSetup, RRCResume, RRCRelease with idle/inactive measurement configuration, upon reselecting to cell that does not belong to validityArea (if configured), or upon cell re-selection to another RAT.
	Perform the actions as specified in 5.7.8.3.

	T342
	Upon transmitting UEAssistanceInformation message with DelayBudgetReport.
	Upon initiating the connection re-establishment/resume procedures, and upon receiving delayBudgetReportingConfig set to release.
	No action.

	T345
	Upon transmitting UEAssistanceInformation message with overheatingAssistance
	Upon initiating the connection re-establishment procedure and upon initiating the connection resumption procedure
	No action.

	T346a
	Upon transmitting UEAssistanceInformation message with drx-Preference.
	Upon initiating the connection re-establishment/resume procedures, and upon receiving drx-PreferenceConfig set to release.
	No action.

	T346b
	Upon transmitting UEAssistanceInformation message with maxBW-Preference.
	Upon initiating the connection re-establishment/resume procedures, and upon receiving maxBW-PreferenceConfig set to release.
	No action.

	T346c
	Upon transmitting UEAssistanceInformation message with maxCC-Preference.
	Upon initiating the connection re-establishment/resume procedures, and upon receiving maxCC-PreferenceConfig set to release.
	No action.

	T346d
	Upon transmitting UEAssistanceInformation message with maxMIMO-LayerPreference.
	Upon initiating the connection re-establishment/resume procedures, and upon receiving maxMIMO-LayerPreferenceConfig set to release.
	No action.

	T346e
	Upon transmitting UEAssistanceInformation message with minSchedulingOffsetPreference.
	Upon initiating the connection re-establishment/resume procedures, and upon receiving minSchedulingOffsetPreferenceConfig set to release.
	No action.

	T346f
	Upon transmitting UEAssistanceInformation message with releasePreference.
	Upon initiating the connection re-establishment/resume procedures, and upon receiving releasePreferenceConfig set to release.
	No action.

	T380
	Upon reception of t380 in RRCRelease.
	Upon reception of RRCResume, RRCSetup or RRCRelease.

	Perform the actions as specified in 5.3.13.

	T390
	When access attempt is barred at access barring check for an Access Category. The UE maintains one instance of this timer per Access Category.
	Upon cell (re)selection, upon entering RRC_CONNECTED, upon reception of RRCReconfiguration including reconfigurationWithSync, upon change of PCell while in RRC_CONNECTED, upon reception of MobilityFromNRCommand, or upon reception of RRCRelease.
	Perform the actions as specified in 5.3.14.4.

	T400
	Upon transmission of RRCReconfigurationSidelink
	Upon reception of RRCReconfigurationFailureSidelink or RRCReconfigurationCompleteSidelink
	Perform the sidelink RRC reconfiguration failure procedure as specified in 5.8.9.1.8

	T3xx
	Upon reception of t3xx in RRCRelease.
	Upon entering RRC_CONNECTED 
	Perform the actions as specified in 5.3.8.x.




End of RRC changes

Conclusion
In the previous sections we made the following observations: 
Observation 1	The handover command can contain the LBT failure configuration, and can apply UL LBT failure detection and recovery in the target cell during the handover (a handover triggered for MCG or PSCell addition).
Observation 2	Due to UL LBT failure, both consistent UL LBT failure and handover failure due to expiry of T304 may trigger RLF, which may lead to ambiguity in the UE behavior.
Observation 3	To avoid ambiguity in UE behaviour, it is enough for the UE to rely on legacy handover procedure to trigger RLF in case of occurrence of consistent UL LBT failure.
Observation 4	For handover and PSCell addition procedures, gNB may configure the UE to not trigger consistent LBT failure and instead the legacy timer T304 is used to trigger RLF during the procedure.
Observation 5	While the UE initiates RACH to a target cell for RRC connection reestablishment, there is no LBT configuration available for the target cell. As a result, UE cannot apply UL LBT failure detection/recovery procedure for RRC connection reestablishment.
Observation 6	Due to occurrence of consistent UL LBT failure, the existing timer T311 may expire which triggers the UE to go to RRC IDLE and perform ordinary cell selection and reselection. This mechanism is expected to be enough for Rel-16.
Observation 7	Like RRC reestablishment, UE cannot apply UL LBT failure detection/recovery procedure for RRC release with redirection.
Observation 8	There is no existing timer that can be used to react to LBT failures upon reception of RRC release with redirection.

Based on the discussion in the previous sections we propose the following:
Proposal 1	No spec changes needed in Rel-16 to handle RLF for handover and PSCell addition in NR-U.
Proposal 2	For RRC reestablishment the legacy timer T311 is enough for handling consistent UL LBT failure in Rel-16 and no spec change is needed.
Proposal 3	Introduce a new timer to react to consistent LBT failure after RRC release with redirection in Rel-16.
Proposal 4	The new timer is started upon reception of RRC release with redirection and stopped upon entering RRC connected. Upon expiry of the timer, the carrier frequency indicated by redirectedCarrierInfo is down-prioritised.
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