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1. Introduction
[bookmark: OLE_LINK1]At last meeting, we discussed some clarifications on SCG failure information procedure via the email discussion [AT113bis-e][005] [1]. However, companies have different understanding and implementations on the UE behaviour upon detection of random access problem indication from SCG MAC while T304 is running. In this contribution, we further clarified some issues on detection of random access problem.
2. Random access problem of MCG
In the current NR specs, the UE shall declare MCG RLF upon random access problem indication from MCG MAC while neither T300, T301, T304, T311 nor T319 are running. However, T304 can be configured for both MCG and SCG. So it’s not clear whether it means T304 of MCG, T304 of SCG, or both two cases.
Observation 1: According to the current NR specs, the UE shall not declare MCG RLF upon random access problem indication from MCG MAC while T304 is running. However, since T304 can be configured for both MCG and SCG, it’s not clear whether it means T304 of MCG, T304 of SCG, or both two cases.
In our understanding, if the UE detects random access problem indication from MCG MAC while T304 of MCG is running, the random access procedure is triggered by the reconfiguration with sync of MCG. It’s reasonable that the UE shall not declare MCG RLF and continue trying the random access procedure until T304 expiry in MCG. However, in case that the UE detects random access problem indication from MCG MAC while T304 of SCG is running (i.e. during reconfiguration with sync of SCG), the random access problem in MCG is most probably triggered due to the radio link problem of MCG, e.g. out-of-sync uplink. So it’s preferred that the UE declares MCG RLF immediately and trigger RRC re-establishment procedure to recovery the MCG link. 
Observation 2: In case that the UE detects random access problem indication from MCG MAC while T304 of SCG is running (i.e. during reconfiguration with sync of SCG), the random access problem in MCG is most probably triggered due to the radio link problem of MCG, e.g. out-of-sync uplink. So it’s preferred that the UE declares MCG RLF immediately to trigger the RRC re-establishment for MCG link recovery.
According to the observations above, it’s proposed to clarify that the UE shall not declare MCG RLF upon random access problem indication from MCG MAC while T304 of MCG is running. But upon random access problem indication from MCG MAC while T304 of SCG is running, the UE shall declare MCG RLF. 
Proposal 1: RAN2 to clarify that the UE shall not declare MCG RLF upon random access problem indication from MCG MAC while T304 of the corresponding MAC is running, i.e. T304 of MCG is running, but not for T304 of SCG is running.
Besides, in the Rel-16 NR spec, it’s specified that the UE shall declare MCG RLF upon consistent uplink LBT failure indication from MCG MAC while T304 is not running for NR-U scenario. It’s also unclear which cell group is referred to the T304 in such case. So the similar clarification in Proposal 1 should be considered for LBT failure detection as well.
Proposal 2: RAN2 to clarify that the UE shall not declare MCG RLF upon consistent uplink LBT failure indication from MCG MAC while T304 of the corresponding MAC is running, i.e. T304 of MCG is running, but not for T304 of SCG is running.
The corresponding CRs are provided in [2][3].
Proposal 3: Agree the CRs in [2][3].
3. Random access problem of SCG
In the current specs, the UE shall declare MCG RLF upon random access problem indication from MCG MAC while neither T300, T301, T304, T311 nor T319 are running. So, if the UE detects random access problem indication from MCG MAC while T304 is running (i.e. during reconfiguration with sync), the UE shall not declare MCG RLF, which means the UE can continue trying random access procedure until T304 expiry. However, upon detection of random access problem indication from SCG MAC, the UE shall declare SCG RLF and initiate SCG failure information procedure to report random access problem to the NW, even in case that T304 of SCG is running (i.e. during reconfiguration with sync of SCG). So the UE is not allowed to continue random access procedure in such case. It can be found that the UE behaviour on SCG failure detection during reconfiguration with sync of SCG is not aligned with that on MCG failure detection during reconfiguration with sync of MCG in the current spec.
Observation 3: According to the current specs, upon detection of random access problem indication from MCG MAC while T304 is running, the UE shall not declare MCG RLF and can continue trying random access procedure until T304 expiry. However, if the UE detects random access problem indication from SCG MAC while T304 is running, the UE shall initiate SCG failure information procedure to report random access problem to the NW. The UE behaviour during reconfiguration with sync of SCG is not aligned with that during reconfiguration with sync of MCG.
At last meeting, we provided a discussion paper [4] on this issue. In [4], we saw some failure type confusion from the NW perspective, if the UE reports random access problem during reconfiguration with sync of SCG. And it’s assumed that the UE behaviour in such case should be aligned with that in reconfiguration with sync of MCG. I.e., upon detection of random access problem indication from SCG MAC while T304 of SCG is running, the UE shall not declare SCG RLF and can continue trying random access procedure until T304 expiry. Companies discussed this issue via the email discussion [AT113bis-e][005] [1], but there is no consensus on the proposed UE behaviour at last meeting. A brief summary of companies’ view can be found as follows:
	Proposal 1: Upon detection of random access problem indication from SCG MAC while T304 is not running, the UE shall initiate the SCG failure information procedure and set the failure type as random access problem. 
Proposal 2: Upon detection of random access problem indication from SCG MAC while T304 is running, the UE shall continue trying random access procedure until T304 expiry. Only upon T304 expiry, the UE shall initiate the SCG failure information procedure and set the failure type as SCG reconfiguration with sync failure.
Q 3.2.3-1: Do you agree with the P1/2 of 4077?
· Yes: 4/12 (ZTE, MediaTek, CATT, Apple)
· No: 7/12 (Ericsson, Huawei, Hisilicon, LG, Qcom, NEC, OPPO, Nokia; but Huawei, Hisilicon and NEC agree with the intention)
· No strong view: 1/11 (Samsung, but proposals and the CRs are aligned with the current operation)
[Rapporteur summary]
· No consensus for Rel-15 changes
· Different UE vendors seem to have different implementations/understanding of the current specs
· Companies seem to be willing to have a unified behaviour (for later releases)?
· One option could be to bring the clarification only for Rel-16 (possibly with the magic sentence?). 



The main concern of opponent is to not prefer different UE behaviors for different releases. However, it can be observed that different UE vendors have different implementations and understanding of the current specs.
Observation 4: Different companies have different implementations and understanding on the UE behaviour upon detection of random access problem from SCG MAC while T304 of SCG is running, i.e. whether to continue random access procedure or not. And no consensus was reached at last meeting.
In order to further clarify the UE behaviour/implementation upon detection of random access problem indication from the SCG MAC while T304 of SCG is running and try to have a common understanding in the current specs, three options can be considered as follows:
· Option 1: The UE behaviour should be aligned with the current spec, i.e. the UE shall declare SCG RLF and initiate SCG failure information procedure.  
· Option 2: The UE behaviour should be changed as proposed in [4], i.e. the UE shall not declare SCG RLF, and continue trying random access procedure until T304 expiry in SCG. 
· Option 3: To allow different UE behaviour in the current specs, i.e. both option 1 and option 2 can be supported.
We list the pros/cons and spec impact of each options in the following table:
	Options
	Pros
	Cons
	Spec impact

	Option 1
	· No impact to the current specs.
· The UE behaviour on detection of random access problem during reconfiguration with sync of SCG is consistent among different UE vendors.

	· The UE behaviour on detection of random access problem during reconfiguration with sync of SCG is not aligned with that during reconfiguration with sync of MCG.
· Some changes may be required for the current UE implementation.
· The NW may not identify whether the random access problem is triggered during the reconfiguration with sync of SCG or triggered due to other causes, e.g. out-of-sync UL.
	None

	Option 2
	· The UE behaviour on detection of random access problem during reconfiguration with sync of SCG is aligned with that during reconfiguration with sync of MCG.
· To help the NW clearly identify the random access problem and the reconfiguration with sync failure.
· The UE behaviour on detection of random access problem during reconfiguration with sync of SCG is consistent among different UE vendors.
	· High impact on the current specs.
· Some changes may be required for the current UE implementation.
	High
Update the procedure text for detection of random access problem indication from SCG MAC, e.g., “upon random access problem indication from SCG MAC while T304 of SCG is not running”.

	Option 3
	· Medium impact on the current specs.
· No change is required for the current UE implementation.

	· The UE behaviour on detection of random access problem during reconfiguration with sync of SCG are inconsistent among different UE vendors.
· The NW may not identify whether the random access problem is triggered during the reconfiguration with sync of SCG or triggered due to other causes, e.g. out-of-sync UL.
	Medium
Add a Note in the current specs, e.g. Upon random access problem indication from SCG MAC while T304 of SCG is running, the UE may not declare SCG RLF and continue trying random access procedure until T304 expiry in SCG.


Since companies have implemented Rel-15 UE with different UE behaviour, option 3 can be adopted as a compromise. Thus a NOTE can be added in the RRC specs to allow such kind of inconsistent implementations, e.g. upon detection of random access problem indication from SCG MAC while T304 of SCG is running, the UE may continue trying random access procedure until T304 expiry in SCG. And as we know, a similar note is captured for DAPS HO to allow different UE behaviour/implementations for the non-DAPS DRB handling. 
Proposal 4: In Rel-15, different UE behaviour can be supported upon detection of random access problem indication from the SCG MAC while T304 of SCG is running, e.g. the UE may not declare SCG RLF and continue trying random access procedure until T304 expiry in SCG.
However, in order to avoid inconsistent UE implementations among different UE vendors in the later releases, it’s preferred to have a unified and clear UE behaviour for the later UE, e.g. from Rel-16 UE. So RAN2 should further clarify the UE behaviour in such case from Rel-16, i.e. whether to support option 1 or option 2 in the later releases. 
Proposal 5: From Rel-16, RAN2 clarify an unified UE behaviour upon detection of random access problem indication from the SCG MAC while T304 of SCG is running:
· Option 1: The UE behaviour should be aligned with the current spec, i.e. the UE shall declare SCG RLF and initiate SCG failure information procedure.  
· Option 2: The UE behaviour should be changed as proposed in [4], i.e. the UE shall not declare SCG RLF, and continue trying random access procedure until T304 expiry in SCG. 
Besides, regarding the UE behaviour on detection of consistent uplink LBT failure indication during reconfiguration with sync of SCG in the Rel-16 NR-U scenario, companies also shared different views in the email discussion [AT113bis-e][005] [1]. Thus, if the clarification is made for proposal 1, the similar clarification should also be applicable to the UE behaviour upon detection of LBT failure during reconfiguration with sync of SCG.
Proposal 6: If the clarification is made for proposal 4, the similar clarification is also applicable to the UE behaviour upon detection of consistent uplink LBT failure indication from the SCG MAC while T304 of SCG is running.
If option 1 is selected, no change is required for the current R16 specs. While if option 2 is adopted, the text proposal for Rel-16 specs in the Annex should be considered. And the corresponding text proposal (i.e. option 3) for Rel-15 specs are also provided in the Annex.
4. Conclusion and proposals
In this contribution, we clarified some issues on the random access problem detection with the following observations and proposals:
Observation 1: According to the current NR specs, the UE shall not declare MCG RLF upon random access problem indication from MCG MAC while T304 is running. However, since T304 can be configured for both MCG and SCG, it’s not clear whether it means T304 of MCG, T304 of SCG, or both two cases.
Observation 2: In case that the UE detects random access problem indication from MCG MAC while T304 of SCG is running (i.e. during reconfiguration with sync of SCG), the random access problem in MCG is most probably triggered due to the radio link problem of MCG, e.g. out-of-sync uplink. So it’s preferred that the UE declares MCG RLF immediately to trigger the RRC re-establishment for MCG link recovery.
Proposal 1: RAN2 to clarify that the UE shall not declare MCG RLF upon random access problem indication from MCG MAC while T304 of the corresponding MAC is running, i.e. T304 of MCG is running, but not for T304 of SCG is running.
Proposal 2: RAN2 to clarify that the UE shall not declare MCG RLF upon consistent uplink LBT failure indication from MCG MAC while T304 of the corresponding MAC is running, i.e. T304 of MCG is running, but not for T304 of SCG is running.
Proposal 3: Agree the CRs in [2][3].
Observation 3: According to the current specs, upon detection of random access problem indication from MCG MAC while T304 is running, the UE shall not declare MCG RLF and can continue trying random access procedure until T304 expiry. However, if the UE detects random access problem indication from SCG MAC while T304 is running, the UE shall initiate SCG failure information procedure to report random access problem to the NW. The UE behaviour during reconfiguration with sync of SCG is not aligned with that during reconfiguration with sync of MCG.
Observation 4: Different companies have different implementations and understanding on the UE behaviour upon detection of random access problem from SCG MAC while T304 of SCG is running, i.e. whether to continue random access procedure or not. And no consensus was reached at last meeting.
Proposal 4: In Rel-15, different UE behaviour can be supported upon detection of random access problem indication from the SCG MAC while T304 of SCG is running, e.g. the UE may not declare SCG RLF and continue trying random access procedure until T304 expiry in SCG.
Proposal 5: From Rel-16, RAN2 clarify an unified UE behaviour upon detection of random access problem indication from the SCG MAC while T304 of SCG is running:
· Option 1: The UE behaviour should be aligned with the current spec, i.e. the UE shall declare SCG RLF and initiate SCG failure information procedure.  
· Option 2: The UE behaviour should be changed as proposed in [4], i.e. the UE shall not declare SCG RLF, and continue trying random access procedure until T304 expiry in SCG. 
Proposal 6: If the clarification is made for proposal 4, the similar clarification is also applicable to the UE behaviour upon detection of consistent uplink LBT failure indication from the SCG MAC while T304 of SCG is running.
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6. Annex
6.1 Text Proposal for TS 38.331, v15.13.0 - Option 3
	CHANGE START


5.3.10.3	Detection of radio link failure
The UE shall:
1>	upon T310 expiry in PCell; or
1>	upon random access problem indication from MCG MAC while neither T300, T301, T304, T311 nor T319 are running; or
1>	upon indication from MCG RLC that the maximum number of retransmissions has been reached:
2>	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):
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 MCG, i.e. MCG RLF;
3>	if AS security has not been activated:
4>	perform the actions upon going to RRC_IDLE as specified in 5.3.11, with release cause 'other';-
3>	else if AS security has been activated but SRB2 and at least one DRB have not been setup:
4>	perform the actions upon going to RRC_IDLE as specified in 5.3.11, with release cause 'RRC connection failure';
3>	else:
4>	initiate the connection re-establishment procedure as specified in 5.3.7.
The UE shall:
1>	upon T310 expiry in PSCell; or
1>	upon random access problem indication from SCG MAC; or
NOTE:	Upon random access problem indication from SCG MAC while T304 of SCG is running, the UE may not declare SCG RLF and continue trying random access procedure until T304 expiry in SCG.
1>	upon indication from SCG RLC that the maximum number of retransmissions has been reached:
2>	if the indication is from SCG RLC and CA duplication is configured and activated, 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>	initiate the SCG failure information procedure as specified in 5.7.3 to report SCG radio link failure.
	CHANGE END



6.2 Text Proposal for TS 36.331, v15.13.0 - Option 3
	CHANGE START


5.3.11.3	Detection of radio link failure
The UE shall:
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>	except for NB-IoT, store the following radio link failure information in the VarRLF-Report by setting its fields as follows:
3>	clear the information included in VarRLF-Report, if any;
3>	set the plmn-IdentityList to include the list of EPLMNs stored by the UE (i.e. includes the RPLMN);
3>	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;
3>	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;
4>	if the UE was configured to perform measurements for one or more EUTRA frequencies, include the measResultListEUTRA;
4>	if the UE was configured to perform measurement reporting for one or more neighbouring UTRA frequencies, include the measResultListUTRA;
4>	if the UE was configured to perform measurement reporting for one or more neighbouring GERAN frequencies, include the measResultListGERAN;
4>	if the UE was configured to perform measurement reporting for one or more neighbouring CDMA2000 frequencies, include the measResultsCDMA2000;
4>	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.
3>	if available, set the logMeasResultListWLAN to include the WLAN measurement results, in order of decreasing RSSI for WLAN APs;
3>	if available, set the logMeasResultListBT to include the Bluetooth measurement results, in order of decreasing RSSI for Bluetooth beacons;
3>	if detailed location information is available, set the content of the locationInfo as follows:
4>	include the locationCoordinates;
4>	include the horizontalVelocity, if available;
3>	set the failedPCellId to the global cell identity, if available, and otherwise to the physical cell identity and carrier frequency of the PCell where radio link failure is detected;
3>	set the tac-FailedPCell to the tracking area code, if available, of the PCell where radio link failure is detected;
3>	if an RRCConnectionReconfiguration message including the mobilityControlInfo was received before the connection failure:
4>	if the last RRCConnectionReconfiguration message including the mobilityControlInfo concerned an intra E-UTRA handover:
5>	include the previousPCellId and set it to the global cell identity of the PCell where the last RRCConnectionReconfiguration message including mobilityControlInfo was received;
5>	set the timeConnFailure to the elapsed time since reception of the last RRCConnectionReconfiguration message including the mobilityControlInfo;
4>	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:
5>	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;
5>	set the timeConnFailure to the elapsed time since reception of the last RRCConnectionReconfiguration message including the mobilityControlInfo;
3>	if the UE supports QCI1 indication in Radio Link Failure Report and has a DRB for which QCI is 1:
4>	include the drb-EstablishedWithQCI-1;
3>	set the connectionFailureType to rlf;
3>	set the c-RNTI to the C-RNTI used in the PCell;
3>	set the rlf-Cause to the trigger for detecting radio link failure;
2>	if AS security has not been activated:
3>	if the UE is a NB-IoT UE:
4>	if the UE supports RRC connection re-establishment for the Control Plane CIoT EPS optimisation:
5>	initiate the RRC connection re-establishment procedure as specified in 5.3.7;
4>	else:
5>	perform the actions upon leaving RRC_CONNECTED as specified in 5.3.12, with release cause 'RRC connection failure';
3>	else:
4>	perform the actions upon leaving RRC_CONNECTED as specified in 5.3.12, with release cause 'other';
2>	else:
3>	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
NOTE:	Upon random access problem indication from SCG MAC while T307 is running, the UE may not declare SCG-RLF and continue trying random access procedure until T307 expiry.
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>	initiate the SCG failure information procedure as specified in 5.6.13 to report SCG radio link failure;
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;
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, upon power off or upon detach.
	CHANGE END



6.3 Text Proposal for TS 38.331, v16.4.1 - Option 2
	CHANGE START


[bookmark: _Toc68014765]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 neither PSCell change nor PSCell addition is 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:
1>	upon T310 expiry in PSCell; or
1>	upon T312 expiry in PSCell; or
1>	upon random access problem indication from SCG MAC while T304 of SCG is not running; 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 while T304 of SCG is not running:
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;
	CHANGE END



6.4 Text Proposal for TS 36.331, v16.4.0 - Option 2
	CHANGE START


[bookmark: _Toc67996862][bookmark: _Toc20486868][bookmark: _Toc29343299][bookmark: _Toc29342160][bookmark: _Toc46483056][bookmark: _Toc37081961][bookmark: _Toc36938981][bookmark: _Toc60863425][bookmark: _Toc36566550][bookmark: _Toc46481822][bookmark: _Toc36846328][bookmark: _Toc46480588][bookmark: _Toc36809964]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 neither NR PSCell change nor NR PSCell addition is 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 NR:
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 while T307 is not running; 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.
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