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1	Introduction
[bookmark: _Ref178064866]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.
1. 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 RAN2#103bis, bearer management in MR-DC (including NE-DC) was discussed and the following agreements were made.
Agreements
1.	For DRB, all the bearer types defined in EN-DC are supported for NR-DC (in addition to all NG-EN-DC and NG-DC options as already captured in stage 2)
2	NR-DC is considered as belonging to the set of MR-DC options. 
2i	This does not preclude that there might be differences that are specified. This does not mean that all current MR-DC agreement automatically apply to NR-DC without discussion. (This will be captured in an editor's not until all uses of MR-DC have been checked)
3.	Split SRB1 and SRB2 are supported in NR-DC.
4.	DC duplication is supported for DRBs regardless of PDCP location in all MR-DC options.
5.	DC duplication is supported for SRB1 and SRB2 in all MR-DC options.
6.	For all MR-DC options, CA duplication is supported only in NR cell group regardless of PDCP location.
7.	When the master is NR, CA duplication is supported for SRB1, SRB2 

Furthermore, RRC impacts of MR- DC (including NE-DC) were discussed and the following decisions were made:
Agreements
1:	For NGEN-DC and NE-DC the control plane architecture is based on EN-DC
2	For NR-DC the control plane architecture is based on EN-DC
FFS1 If there are differences at stage 3 in how the SN configuration is carried by the RRC message generated by the MN.
FFS2 How capability coordination is performed in the case of NR-DC
3:	SRB3 can be configured for NR-DC
In this contribution, we will outline the MCG RLF handling for NR E-UTRAN Dual Connectivity (NE-DC) and NR-NR Dual Connectivity (NR-DC) cases along with the discussion of what principles we can reuse and what changes we can propose regarding MCG failure handling. However, SCG failure discussion is separately given in [2].  
2	Discussion
In case of NE-DC and NR-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 or NR-DC) providing URLLC services. Therefore, NE-DC and NR-DC cases require 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 in terms of availability.
[bookmark: _Toc525839395]In case of NE-DC and NR-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 and NR-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: _Toc525839396]In case of NE-DC and NR-DC, unlike EN-DC, MCG may have poor coverage if deployed on high-band carriers.
In case of NE-DC, RRC enhancements regarding MCG RLF handling require changes and additions mainly to the NR RRC specification. Furthermore, in case of NR-DC, only the NR RRC specification would be impacted for the changes regarding the MCG failure handling. If the MCG failure handling procedure is harmonized for both NE-DC and NR-DC, the standardization efforts could be minimized significantly. 
[bookmark: _Toc525839397]RRC enhancements regarding MCG RLF handling require changes and additions mainly on the NR RRC specification in case of NE-DC and only NR RRC specification in case of and NR-DC.
[bookmark: _Toc525839398]The new procedure for MCG RLF handling can be harmonized for 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: _Toc525851802]UE suspends MCG transmissions and sends MCGFailureInformation if MCG RLF is detected when NE-DC or NR-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: _Toc525851803]UE falls back to the RRC connection re-establishment procedure and does not try to report MCGFailureInformation to SCG in case of simultaneous or consecutive RLF detections on MCG and SCG.
Specified failure cases except for the MCG configuration failure should be supported in case of MCG failure handling which results in MCG failure information reporting. That is because MCG configuration failure should always result in the re-establishment procedure.  Accordingly, NE-DC and NR-DC should support at least the following MCG failure cases: 
· MCG RLF;
· MCG configuration with sync failure;
· MCG RRC integrity check failure (on SRB1/2);
· Mobility from NR/E-UTRA failure.
[bookmark: _Toc525851804]NE-DC and NR-DC should support at least the following MCG failure cases: MCG RLF, MCG configuration with sync failure, MCG RRC integrity check failure (on SRB1/2) and Mobility from NR/E-UTRA failure.
Stage 2 CR to address these proposals are given in [3] and Stage 3 aspects are provided within [4].
	

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 scenario.
[bookmark: _Ref189046994]3	Conclusion
In the previous sections we made the following observations: 
Observation 1	In case of NE-DC and NR-DC, there is need for further improvements compared to EN-DC in minimizing the service interruption time and maximizing the availability for URLLC services.
Observation 2	In case of NE-DC and NR-DC, unlike EN-DC, MCG may have poor coverage if deployed on high-band carriers.
Observation 3	RRC enhancements regarding MCG RLF handling require changes and additions mainly on the NR RRC specification in case of NE-DC and only NR RRC specification in case of and NR-DC.
Observation 4	The new procedure for MCG RLF handling can be harmonized for DC cases.

Based on the discussion in the previous sections we propose the following:
Proposal 1	UE suspends MCG transmissions and sends MCGFailureInformation if MCG RLF is detected when NE-DC or NR-DC is active and split SRB is configured.
Proposal 2	UE falls back to the RRC connection re-establishment procedure and does not try to report MCGFailureInformation to SCG in case of simultaneous or consecutive RLF detections on MCG and SCG.
Proposal 3	NE-DC and NR-DC should support at least the following MCG failure cases: MCG RLF, MCG configuration with sync failure, MCG RRC integrity check failure (on SRB1/2) and Mobility from NR/E-UTRA failure.
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