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Introduction
In the previous RAN 3 NR ad hoc meeting, various topics were agreed as needing further study with regard to X2 interface operation of the Option 3X architecture. One of these was how Radio Link Failure is detected and handled (e.g. detection of events in the Secondary Node and their reporting to the Master Node).
Discussion
In order to effectively utilise radio network resources in a 3X Architecture, it is essential to be able to detect the failure of the radio link(s) with the NR Node and report any such failures promptly to the Master eNodeB.
To date, several radio link detection mechanisms have been established however these methods are only specified for detecting downlink radio link failure at the UE side and not specified on the eNodeB side. 
In Dual Connectivity, Downlink RLF is specified in TS 36.300 clause 10.1.6:
“For DC, PCell supports above phases. In addition, the first phase of the radio link failure procedure is supported for PSCell. However, upon detecting RLF on the PSCell, the re-establishment procedure is not triggered at the end of the first phase. Instead, UE shall inform the radio link failure of PSCell to the MeNB.”
The Multi RAT Dual Connectivity seems to be being moved to TS 37.340 by RAN 2. In v0.2.0 of TS 37.340 it has similar text:
[bookmark: _Toc486503176]7.7	SN/MN failure handling
If radio link failure is detected for MCG, the UE initiates the RRC connection re-establishment procedure with the PCell. If radio link failure is detected for SCG, the UE suspends all SCG radio bearers and SCG transmissions for MCG/SCG split radio bearers, and reports SCG failure information to MN.
When the MN is an eNB, the following SN failure cases are supported:
-	SN RLF;
-	SN change failure;
-	SN configuration failure (only for messages on SCG SRB);
-	SN RRC integrity check failure;
Editor’s note: FFS whether the agreement above (formally taken explicitly referring to the case where the MN is an eNB) can be extended to all MR-DC cases
Editor’s note: FFS whether exceeding the maximum uplink transmission timing difference is also supported (if MR-DC supports the synchronised operation case which is RAN1 decision)
When the MN is an eNB, upon SN failure the UE reports the SCG Failure Information to the MN instead of triggering reestablishment.
Editor’s note: FFS whether the agreement above (formally taken explicitly referring to the case where the MN is an eNB) can be extended to all MR-DC cases

Radio Link Failure (RLF) detection mechanisms on the eNodeB side have been left as proprietary solutions and are vendor specific. This document does NOT propose to change this, but it is believed to be necessary to specify how the Secondary Cell Group interacts with the Master Cell Group upon detection of uplink RLF in the Secondary Cell Group.
In preparing this solution, we have taken the following points and issues into consideration:
1	Because of the use of HARQ ACK/NACKs at the MAC layer, neither uplink nor downlink seems able to fail on its own without both UE and Secondary node detecting this at roughly the same time (assuming that they are configured with similar RLF failure timers/mechanisms)
2	Different EPS bearers (e.g. time charged GBR bearers vs best effort ones) can have different RLF timers, therefore the inactivity timers described for this solution should accommodate the different EPS bearers’ timers. 
Solution
[bookmark: _GoBack]The solution proposed in this contribution consists of the UE reporting link failure with the NR Node to the Master eNodeB, as shown in the Figure 1 below:
[image: ]
[bookmark: _Ref489521065]Figure 1 Radio Link Failure reporting by the UE
This solution required the following modifications:
1. UE needs to have “per bearer” RLF criteria and timers such to detect outage and report link failure after expiry of all the timers. These are assumed to be signalled within RRC commands to the UE.
2. Consistent timers/criteria need to be signalled from the Master eNodeB to the Secondary node across X2-C. 
3. After the expiry of the RLF timer (or other commanded criteria) for a DRB within the UE, the UE reports the NR DRB’s link failure directly to the Master eNodeB
Conclusion
In this contribution we have introduced a simple method of detecting the radio link failure of the NR link. The solution is based on configuring consistent, per bearer, RLF timers/criteria in the UE and Secondary Node, and, the UE reporting the outage of the NR link to the Master eNodeB over the LTE link. 
RAN3 is kindly asked to consider the simple solution outlined in this contribution and if agreement is reached in RAN3, generate appropriate X2 signalling mechanisms, and a Liaison to be sent to RAN2 to support “per bearer” RLF configuration in the UE. 
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