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1. Introduction
In the last meeting, RAN2 discussed S-RLF handling for LTE-NR DC [1-5] and agreed to utilise almost the same handling for LTE DC. In this paper, we address some enhancements of S-RLF handling. 
2. Discussion
In LTE DC, when S-RLF is reported, UE does nothing other than suspension of SCG layer2 including PDCCH monitoring. However, even when UE declares S-RLF, UE should keep monitoring DL quality of PSCell if configured with the measurement configuration and periodicity of activated SCell measurement (e.g. 200ms as for LTE), which causes UE battery consumption. In LTE DC, such battery consumption may not have been severe problem since it is assumed that NW takes care of SCG, e.g., removing the SCG and all the bearers are configured back to MCG bearer in response to S-RLF report immediately. In contrast, the situation of LTE-NR DC is different due to support of SCG split bearer. As discussed during the NR SI [6], one of the advantages of SCG split bearer is that the number of CN signalling (path switch) can be reduced compared with SCG bearer even when UE goes out of SgNB coverage by keeping SgNB as PDCP termination node. This means that when S-RLF is declared by the UE, NW may intentionally keep SCG for a while. In this case, UE will continue PSCell measurement until the UE is finally reconfigured to remove SCG. 
Observation: Due to activated PSCell measurement, UE consumes battery when NW intentionally keeps SCG.

The possible options are the followings:
 - Option1: UE autonomously deactivates PSCell upon S-RLF.

 - Option2: UE autonomously remove measurement identity for PSCell measurement.
In Option1, it is assumed that PSCell is allowed to be deactivated for LTE-NR DC as addressed in our separate paper [7]. If PSCell is deactivated, UE performs measurement based on the deactivated measurement which can relax the measurement requirements and consequently less consumes battery. In Option2, UE simply stops measurement of PSCell by removing the measurement identity. Therefore, the battery consumption is less than Option1 with a drawback that  UE cannot report the quality of PSCell when it is recovered. It should be noted that since it may be up to NW to decide which gain to take between the trade-off of UE battery saving versus the measurement performance, it can be configured by RRC for either option. Considering that UE may come back to the SgNB coverage due to the temporary out of coverage, Option1 will be better option. 
Proposal1: UE autonomously deactivates PSCell upon S-RLF to rely on SCell deactivated measurement for PSCell. 
Also from NW perspective, some optimization can be considered for the case. In the last meeting, it was agreed that upon S-RLF, MAC is reset and SCG bearers are suspended. To synchronized the L2 states between SgNB and UE (e.g., release the dedicated resources such as PUCCH/SRS), SgNB should be informed the S-RLF from MeNB via X2/Xx. However, as mentioned above, in LTE DC, since it is assumed that NW release SeNB upon reception of S-RLF, MeNB just requests SeNB to release DC configuration and SeNB cannot reject. Thus, if NW aims to keep SgNB as a logical node, MeNB should informs SgNB of S-RLF. It should be noted that while SeNB may be able to be aware of UE’s out of coverage by e.g., UL quality measurement due to SRS, there is some cases it is not possible e.g,, in case that UE is in sleep mode due to SCG DRX. Therefore, it is proposed that MeNB informs SgNB of S-RLF not intending SgNB release. 
Proposal2: MeNB informs SgNB of S-RLF not intending SgNB release.
3. Summary and Conclusion

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

Observation: Due to activated PSCell measurement, UE consumes battery when NW intentionally keeps SCG.
Proposal1: UE autonomously deactivates PSCell upon S-RLF to rely on SCell deactivated measurement for PSCell.
Proposal2: MeNB informs SgNB of S-RLF not intending SgNB release.
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