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1. Introduction
In the last RAN2 meeting, RAN2 agreed followings for SCG failure handling.

	Agreements:

1
For all SCG failure cases, the UE maintains the current measurement configurations from both the MN and the SN (i.e. UE does not take autonomous action) and UE continues measurements based on configuration from the MN.
FFS whether the UE continues measurements based on configuration from the SN

2
UE includes in the SCGFailureInformation message the measurement results available according to current measurement configuration of both the MN and the SN.

3
The MN handles the SCGFailureInformation and may decide to keep, change, or release the SN/SCG. The measurement results according to the SN configuration can, in all cases, be forwarded to the old SN and/or to the new SN.
FFS if a different SN can interpret the measurement results based on the configuration from the old SN

4
The UE includes two measurement results in the SCGFailureInformation message: 1) measurement results according to the MN configuration encoded in LTE RRC format, and 2) measurement results according to the SN configuration 

FFS Whether the measurement results according to the SN configuration are encoded in NR RRC format and included in a container


In this paper, we address some optimization for the case of S-RLF. 
2. Discussion
In RAN2 NR AH#2, RAN2 agreed that MN decides to keep, change or release the SN/SCG in response to SCGFailureInformation and that UE continues measurement at least based on MN configuration. Regarding the UE measurement related agreementFor latter one, this UE behaviour would be beneficial in case that UE comes back to the current PSCell or finds other cells with good quality such that the UE can be re-configured with the new PSCell and enjoy the good performance by NR again. On the other hand, if we aim to take the advantage due to such fast recovery as much as possible, UE should be configured with NR measurement for a certain while and this implies that UE will consume more battery. One simple solution is to release the SN/SCG, but this may result in the increased CN signalling if SCG split bearer is configured. Therefore, we would like to discuss the possible solution to tackle the both UE battery consumption and increased CN signalling. 
Observation1: There is no mechanism to tackle the both UE battery consumption and increased CN signalling.
It should be noted that when NR is operated very high frequency band, the cell size of NR would be much smaller than LTE today and the radio environment could change much more dynamically due to the introduction of beam forming than we experienced in LTE NW. Therefore, NW may not be able to sufficiently track such radio quality change sufficiently, and then S-RLF would incur more than in LTE today. Also, the necessity of the SCG split bearer was already confirmed by many NW vendors and operators in the past meeting. Thus, we believe this consideration is much helpful. 
Observation2: S-RLF may not be a rare case when NR is operated on the very high frequency band.
The potential solutions are: 
Option1: SN/SCG is kept and UE autonomously applies the longer measurement cycle for NR measurement, e.g. as fordeactivated SCell autonomously.

Option2: SN/SCG is kept and NW reconfigures the NR measurement with reduced performance (by IncMon mechanism)

In Option1, when UE experiences S-RLF, MN keeps SCG/SN to avoid CN signalling due to PDCP termination change. On the other hand, UE continues the NR measurement expecting to find the same or other NR cells while applying the longer measurement cycle by itself (if UE is pre-configured by NW) to save UE battery. 
In Option2: when UE experiences S-RLF, MN keeps SCG/SN to avoid CN signalling for the same reason as for Option1, then reconfigures the NR measurement to be reduced performance via RRC dedicated signalling (such as IncMon). It is noted that it should be confirmed by RAN4 that IncMon mechanism is applicable for NR measurement. 
The main difference between Option1 and Option2 is whether UE is reconfigured with the relaxed measurement performance with or without NW signalling when S-RLF is declared. As stated in Observation2, since the S-RLF would not be a rare case, when we employ Option2, the RRC signalling load would be much increased which impacts on the LTE users. What is worse, such RRC signalling should be increased further when more number of NR small cells are deployed on the LTE cell, e.g., to have more capacity or new higher frequency band cell. Therefore, Option1 should be a better solution. 
Proposal1: When UE experiences S-RLF, UE (if configured) autonomously applies the longer measurement cycle (configured by NW) for NR measurement.
Also, since this should be confirmed by RAN4, RAN2 needs to send LS to RAN4:
Proposal2: Send LS to RAN4 to specify the longer measurement cycle  for NR measurement. 
Furthermore, we would like to address further RRC signalling reduction on LTE NW. According to the current agreement, for UE resuming SCG from S-RLF, NW should explicitly re-configure the UE to do so such as SCG change in LTE DC. If we take the Observatin2, the number of the LTE RRC signalling to resume SCG should be increased as well. For the case that UE finds the other cells other than the current PSCell, the explicit signalling from MN is anyway needed to indicate which cell should be used by the UE for PSCell. On the other hand, when UE comes back to the current PSCell area, such explicit signalling from NW may be able to be skipped. The latter case may often incur since the NR cell operated with the higher frequency band can be easily blocked temporary and UE may be in-sync again after immediately such blocking is resolved. 
Observation3: LTE RRC signalling to resume SCG would be also increased.
The potential solutions are followings 

Option A: MN triggers UE to perform RA procedure in SCG in response to measurement report. 


Option B: UE performs RA procedure on PSCell autonomously when UE detects that the quality of the current PSCell becomes better. 

In Option A, when MN receives measurement report from the UE indicating the quality of the current PSCell, MN triggers UE to perform RA procedure towards PSCell via, e.g., MAC/L1 signalling. Upon the completion of the RA procedure, UE can resume the communication with SN. 
In Option B, 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. 
Option A requires L1 or L2 cross CG controlling while Option B can reduce such L1/L2 signalling also. Therefore, we propose Option B. 
Proposal3: UE performs RA procedure towards PSCell when the quality of the current PSCell becomes better than the configured threshold after the S-RLF is declared. 
3. Summary and Conclusion

In this contribution, we addressed the S-RLF for LTE-NR DC and followings are observed and proposed.

Observation1: There is no mechanism to tackle the both UE battery consumption and increased CN signalling.

Observation2: S-RLF may not be a rare case when NR is operated on the very high frequency band.
Observation3: LTE RRC signalling to resume SCG would be also increased.
Proposal1: When UE experiences S-RLF, UE (if configured) autonomously applies the longer measurement cycle (configured by NW) for NR measurement.
Proposal2: Send LS to RAN4 to specify the longer measurement cycle  for NR measurement. 
Proposal3: UE performs RA procedure towards PSCell when the quality of the current PSCell becomes better than the configured threshold after the S-RLF is declared. 
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