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1. Introduction
This paper addresses the improvement areas for MR-DC on following red parts of objectives in WID [1].
	1. Support of asynchronous and synchronous NR-NR Dual Connectivity [RAN1, RAN2, RAN4]

· UE power control [RAN1]

· RRC signalling to support of enhanced NR-NR DC [RAN2]

· Core requirements to support enhanced NR-NR DC [RAN4]

Note: Synchronous case considers only cases not covered in Rel-15 late drop. 

2. Early Measurement reporting: Early and fast reporting of measurements information availability from neighbor and serving cells to reduce delay setting up MR-DC and/or CA. [RAN2, RAN4]

· This objective applies to MR-DC, NR-NR DC and CA

· The objective should consider measurements in IDLE, INACTIVE mode and CONNECTED mode

· The impacts on UE power consumption should be minimized

· The LTE Rel-15 euCA work should be utilized, when applicable

3. Efficient and low latency serving cell configuration/activation/setup: Minimizing signalling overhead and latency needed for initial cell setup, additional cell setup and additional cell activation for data transmission. [RAN2, RAN1, RAN4, RAN3]

· This objective applies to MR-DC, NR-NR DC and CA

· The objective should consider enhancements when starting from IDLE, INACTIVE mode and CONNECTED mode

4. Fast recovery: Support fast recovery of MCG link e.g. by utilizing the SCG link and split SRBs for recovery during MCG failure while operating under MR-DC. [RAN2, RAN3]
· This objective applies to MR-DC and NR-NR DC


2. Discussion
In Rel-15, there was a discussion on the optimizing the UE behaviour in case of S-RLF [2]. In NR, it is assumed to operate on very higher frequency and thus S-RLF will not be rare. For example, LOS blockage can easily happen and very accurate beam management will enforce excessive UE and NW implementation cost. In the current specification, it is assumed that when S-RLF incurs, NW explicitly reconfigures to resume the communication on old/new SCG or remove the SCG. So, if S-RLF occurs frequently in EN-DC, it results in excessive RRC messages transmission in LTE which impacts the LTE system performance. Thus, we need to enhance the system to reduce the signalling load on MCG. 
Note that for the case when the UE finds other cell (not the current PSCell), the explicit RRC signalling from MN is anyway needed to reconfigure the new PSCell. Considering that NR cells is likely to be deployed in an area where higher throughput provision is needed, the mobility of UE in these area is likely to be slower and hence there is a good probability for the UE to goes back to current failed PSCell. Therefore, enhancement to reduce RRC signalling for the case of UE returns back is beneficial.
Observation1: S-RLF will increase signalling load in the system used as MCG.
To UE allow to resume the communication with SN without explicit command from NW, one solution is that UE performs RA procedure on PSCell autonomously when UE detects that the quality of the current PSCell becomes better. In this solution, UE autonomously resumes SCG when UE detects that the quality of the current PSCell becomes better. The detection can be based on the pre-configured threshold from the NW, e.g., RSRP. After the detection, UE performs RA procedure towards the PSCell since UL timing should be established again. Upon the completion of RA procedure, UE and SN can communicate again. This solution can well utilize the current L1L2 framework since it looks like the UL data resuming in the normal case. 
Proposal1: UE performs RA procedure towards PSCell when the quality of the current PSCell becomes better than the configured threshold after the SCG RLF is declared.
While thanks to Proposal1, we can skip the RRC signalling to resume the communication on SCG, additional consideration should be taken for UE battery saving. In the current spec, even after the S-RLF, UE continues the SCG measurement. The expected benefit from this behaviour of maintaining and continuing the current SN measurement configuration is that the UE can be aware of the current PSCell and other cell quality change so that the UE can recover the SCG leg connection promptly. However, under the assumption that the SN measurement will be performed with the same measurement performance as when the SCG is “active”, direct implication from this behaviour is the possibly high UE battery consumption, since the UE may need to do this measurement for quite some time. To save the battery, RRC signalling is still needed in this case. 
Observation2: There is a trade-off between UE battery consumption and increased signalling load in the system used as MCG as per continuous measurement after S-RLF.
To solve this problem of UE battery consumption, a mechanism to allow the network to configure a “relaxed measurement requirements” to be applied by the UE after SCG RLF detection is necessary. Upon detection of SCG RLF, a UE configured with the relevant measurement configuration may start applying the “relaxed measurement requirements” which is different from the requirements before SCG RLF is detected. For example a longer measurement cycle may be applied to allow UE to conserve battery consumption. This may also be “deactivated SCell” requirements or “DRX cycle = x ms” requirements. This behaviour is illustrated in Figure1.
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Figure 1:
UE applying relaxed measurement requirement after SCG RLF

This solution can well utilize the current measurement framework in RAN4 spec and thus the spec impact can be limited. 
Proposal 2: A configuration of “relaxed measurement requirements” to be applied after SCG RLF detection can be signalled to the UE.

3. Summary and Conclusion

This contribution addressed the possible improvement area for MR-DC and following are proposed:
Observation1: S-RLF will increase signalling load in the system used as MCG.
Observation2: There is a trade-off between UE battery consumption and increased signalling load in the system used as MCG as per continousu measurement after S-RLF.
Proposal1: UE performs RA procedure towards PSCell when the quality of the current PSCell becomes better than the configured threshold after the SCG RLF is declared.
Proposal 2: A configuration of “relaxed measurement requirements” to be applied after SCG RLF detection can be signalled to the UE.
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