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1. Introduction
In RAN2#97bis, the following agreements were made regarding EN-DC [1]:
1. If radio link failure is detected for MCG, UE initiates RRC connection re-establishment procedure with the PCell.
2. If radio link failure is detected for SCG, UE suspends all SCG radio bearers (including SCG split bearers) and SCG transmissions for split radio bearers, and reports SCG failure information
In this contribution, we will outline the MCG RLF handling for NE-DC along with the discussion of what principles we can reuse and what changes we can propose regarding MCG RLF.
1. [bookmark: _Ref178064866]Discussion
In case of NE-DC, there is need for further improvements in comparison with EN-DC to be able to minimize the service interruption time and maximize the availability in case of MCG RLF. 
EN-DC does not have very stringent requirements when it comes to reliability and latency. This is because the use cases driving EN-DC are not identical to the DC cases where NR is the master node (e.g., NE-DC) in case of URLLC services. However, NE-DC requires further improvements regarding the service interruption time especially in case of MCG RLF, so as to fulfil the requirements of emerging use cases and applications.
[bookmark: _Toc509820512][bookmark: _Toc509820533][bookmark: _Toc509820551]In case of NE-DC, there is need for further improvements compared to EN-DC in minimizing the service interruption time and maximizing the availability for URLLC services. 
Another reason is that in case of NE-DC, MCG may have poor coverage as MCG may be deployed with a high-band carrier, unlike EN-DC where MCG is of a low-band carrier and SCG is assumed to have a high-band carrier.
[bookmark: _Toc509820513][bookmark: _Toc509820534][bookmark: _Toc509820552]In case of NE-DC, unlike EN-DC, MCG may have poor coverage if deployed on high-band carriers.
RRC enhancements regarding MCG RLF handling require changes and additions mainly to the NR RRC specifications. Also, because the new procedure can be harmonized with other MR-DC cases in the future, such as NN-DC, the standardization efforts can be minimized. 
[bookmark: _Toc509820514][bookmark: _Toc509820535][bookmark: _Toc509820553]RRC enhancements regarding MCG RLF handling require changes and additions mainly on the NR RRC specifications.
[bookmark: _Toc509820515][bookmark: _Toc509820536][bookmark: _Toc509820554]The new procedure for MCG RLF handling can be harmonized for MR-DC cases.
Split SRB (by using NR PDCP) allows UE to receive and transmit RRC messages not only via MCG but also via SCG. This could be particularly beneficial in case of NE-DC deployments where the MCG bearer may fail due to MCG RLF while the SCG bearer maintains a good link condition. In this case, i.e., when UE detects an RLF on MCG, instead of triggering RRC re-establishment, UE would send a failure information message (e.g., MCGFailureInformation), which terminates at the MN higher layers, over the split SRB using the SN lower layers. Figure 1 illustrates the MCG RLF in case of NE-DC and Appendix shows an example of the implementation of MCG failure reporting in NR RRC.
[bookmark: _Toc509820520][bookmark: _Toc509820529][bookmark: _Toc509820549][bookmark: _Toc473127709][bookmark: _Toc473209862][bookmark: _Toc473535993][bookmark: _Toc473536005][bookmark: _Toc473536196][bookmark: _Toc473536583][bookmark: _Toc473536595][bookmark: _Toc473536622][bookmark: _Toc473536710][bookmark: _Toc473617109][bookmark: _Toc473816308][bookmark: _Toc477861366][bookmark: _Toc478130653][bookmark: _Toc478130758][bookmark: _Toc478167965]UE suspends MCG transmissions and sends MCGFailureInformation if MCG RLF is detected when NE-DC is active and split SRB is configured.
In case both the MCG and SCG encounter RLF simultaneously or consecutively, UE should fall-back to the RRC connection re-establishment procedure and should not attempt to report MCGFailureInformation to SCG.
[bookmark: _Toc509820521][bookmark: _Toc509820530][bookmark: _Toc509820550]UE falls back to the RRC connection re-establishment procedure and does not report MCGFailureInformation to SCG in case of simultaneous or consecutive RLF detections on MCG and SCG.
[bookmark: _Hlk510712952]The appended TP is included in 37.340 for the definition of the MCG RLF reporting.

	

a) MCG RLF in case of NE-DC with Split SRB
	

b) MCGFailureInformation is sent over Split SRB using the SN lower layers


Figure 1. Illustration of MCG RLF in case of NE-DC.
1. [bookmark: _Ref189046994]Text Proposal to 37.340
START OF CHANGES
[bookmark: _Toc510393428]7.7	SCG/MCG failure handling
RLF is declared separately for the MCG and for the SCG.
In EN-DC and NGEN-DC, Iif radio link failure is detected for MCG, the UE initiates the RRC connection re-establishment procedure.
In EN-DC and NGEN-DC, the following SCG failure cases are supported:
-	SCG RLF;
-	SN change failure;
-	SCG configuration failure (only for messages on SRB3);
-	SCG RRC integrity check failure (on SRB3).
In NE-DC, the following failure cases are supported when split SRB is configured:
-	MCG RLF;
-	SCG RLF;
-	SN change failure;
In EN-DC, and NGEN-DC, and NE-DC, upon SCG failure the UE suspends SCG transmissions for all radio bearers and reports the SCG Failure Information to the MN, instead of triggering re-establishment.
In all SCG failure cases, the UE maintains the current measurement configurations from both the MN and the SN and the UE continues measurements based on configuration from the MN and the SN. The SN measurements configured to be routed via the MN will continue to be reported after the SCG failure.
The UE includes in the SCG Failure Information message the measurement results available according to current measurement configuration of both the MN and the SN.	The MN handles the SCG Failure Information message and may decide to keep, change, or release the SN/SCG. In all the cases, the measurement results according to the SN configuration and the SCG failure type may be forwarded to the old SN and/or to the new SN.	
In NE-DC, upon detecting MCG failure when split SRB is configured, the UE suspends MCG transmissions and reports the MCG Failure Information to the SN, instead of triggering re-establishment if MCG and/or SCG transmissions are not already suspended. If MCG and/or SCG transmissions are suspended prior to the MCG failure detection or sending MCG Failure Information, the UE initiates the RRC connection re-establishment procedure.
END OF CHANGES

1. Conclusion
[bookmark: _Hlk501841376]In section 2 we made the following observations:
1. In case of NE-DC, there is need for further improvements compared to EN-DC in minimizing the service interruption time and maximizing the availability for URLLC services. 
In case of NE-DC, unlike EN-DC, MCG may have poor coverage if deployed on high-band carriers.
RRC enhancements regarding MCG RLF handling require changes and additions mainly on the NR RRC specifications.
The new procedure for MCG RLF handling can be harmonized for MR-DC cases.

[bookmark: _GoBack]Further, we propose the following:
1. UE suspends MCG transmissions and sends MCGFailureInformation if MCG RLF is detected when NE-DC is active and split SRB is configured.
UE falls back to the RRC connection re-establishment procedure and does not report MCGFailureInformation to SCG in case of simultaneous or consecutive RLF detections on MCG and SCG.
The appended TP is included in 37.340 for the definition of the MCG RLF reporting.
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1.   Appendix (Example for 38.331)
START OF AN EXAMPLE FOR THE RRC SPECIFICATION
[bookmark: _Toc491180882][bookmark: _Toc493510583][bookmark: _Toc500942689][bookmark: _Toc509241419]5.7.x	MCG failure information
5.7.x.x	General


Figure 5.7.x.x-x: SCG failure information
The purpose of this procedure is to inform NR MN about an MCG failure the UE has experienced i.e. MCG radio link failure. 
[bookmark: _Toc500942691][bookmark: _Toc509241421]5.7.x.x	Initiation
A UE initiates the procedure to report MCG failures when neither MCG nor SCG transmissions are suspended and when one of the following conditions is met:
1>	upon detecting radio link failure for the MCG, in accordance with subclause 5.3.10.3;
1>	upon MCG configuration failure, in accordance with subclause 5.3.5.9.2;
Upon initiating the procedure, the UE shall:
1>	suspend MCG transmission for all SRBs and DRBs; 
1>	reset MCG-MAC;
1>	stop T304, if running;
[bookmark: _Toc487673320]5.7.x.x	Actions related to transmission of MCGFailureInformation message
The UE shall set the contents of the MCGFailureInformation message as follows:
1>	if the UE initiates transmission of the MCGFailureInformation message to provide MCG radio link failure information:
2>	include failureType and set it to the trigger for detecting MCG radio link failure;
1>	set the measResultListNR to include for each MCG cell that is configured, if any, within measResultNR the quantities of the concerned PCell, if available according to performance requirements in [x];
1>	for each MCG serving frequency included in measResultListNR, include within measResultNR the physCellId and the quantities of the best non-serving cell, based on RSRP, on the concerned serving frequency;
1>	set the measResultNeighCells to include the best measured cells on non-serving NR frequencies, ordered such that the best cell is listed first, and based on measurements collected up to the moment the UE detected the failure, and set its fields as follows;
2>	if the UE was configured to perform measurements for one or more non-serving NR frequencies and measurement results are available, include the measResultListNR;
2>	for each neighbour cell included, include the optional fields that are available;
NOTE 2:	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.
1>	if SRB1 is configured with pdcp-config;
2>	if the primaryPath is associated with the MCG;
	3> the UE shall change the primaryPath to split MCG;
The UE shall submit the MCGFailureInformation message to lower layers for transmission.
END OF AN EXAMPLE FOR THE RRC SPECIFICATION
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