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1 Introduction
The new WI on DC and CA enhancements aims – among other things – at reducing latency and improving failure recovery [RP-182076]: 
-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.  
-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 
In this discussion paper we analyze the MCG Failure related to RRC Resume procedure for MR-DC scenario for possible enhancements.
2 Discussion
When the UE configured with MR-DC (mainly EN-DC or NGEN-DC) is suspended to RRC-INACTIVE, the AS context for RRC-INACTIVE state also stores the SCG related information of the MR-DC connection. At the time of Resuming the RRC connection, as per Rel-15 specification, the UE will release the EN-DC connection prior to the resume procedure. Below is reference specification for the above UE behaviour.


[image: image1]
Observation 1: As per Rel-15 specifications, when MR-DC connection is suspended to RRC-INACTIVE state, the UE context in RRC-INACTIVE state also contains the SCG and its associated SCell information of suspended connection.
As part of the stored information about the SCG, UE also stores the system information corresponds to the initial configuration of the SCG received via dedicated RRC signaling. In MR-DC deployment scenarios where LTE cells forms the macro layer with NR cells deployed in the small-cell layers, it is possible that the LTE coverage may not be complete and continuous within the NR coverage area. In such scenarios, the Resume procedure attempted from UE in RRC-INACTIVE state via the LTE cell may fail during random access procedure and will have to be aborted if the coverage condition for LTE does not improve. 

Observation 2: In some MR-DC deployment scenarios, the RRC Resume via LTE may fail due to poor radio condition for LTE within the NR coverage area. 
For the above scenario, the UE in RRC-INACTIVE having valid initial configuration for the SCG can attempt to send the RRC Resume message via the SCG. In this case the UE can refer to the stored initial configuration for triggering random access procedure in the SCG. The LTE ENB on receiving the RRC Resume message via secondary node may reactivate the MR-DC connection for the UE. In this case the ENB may choose to keep the MCG part of the MR-DC connection in suspended state until the coverage condition for LTE improves. The message sequence for the above proposal is illustrated in the below Figure.
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Proposal 1: Sending of RRC Resume message via SCG from RRC-INACTIVE UE can be considered as fall-back mechanism for NGEN-DC if the RRC Resume via LTE fails due to coverage issues.

Prior to sending the RRC Resume via SCG the UE also needs to ensure that the SCG coverage is enough to start the random-access procedure. For this purpose, the idle mode measurements at UE in RRC-INACTIVE state should also include the NR SCG of the MR-DC connection of the UE. Based on these measurements, UE can decide on whether to consider sending RRC Resume message via NR SCG.

Proposal 2: UE performs measurements on NR SCG upon resume from RRC_INACTIVE.
3 Summary
We analyse the RRC Resume procedure for NGEN-DC scenario and make the following observations and proposals based on our analysis.
Observation 1: As per Rel-15 specifications, when MR-DC connection is suspended to RRC-INACTIVE state, the UE context in RRC-INACTIVE state also contains the SCG and its associated SCell information of suspended connection.
Observation 2: In some MR-DC deployment scenarios, the RRC Resume via LTE may fail due to poor radio condition for LTE within the NR coverage area. 

Proposal 1: Sending of RRC Resume message via SCG from RRC-INACTIVE UE can be considered as fall-back mechanism for NGEN-DC if the RRC Resume via. LTE fails due to coverage issues.

Proposal 2: UE performs measurements on NR SCG upon resume from RRC_INACTIVE.
4 Reference

Except for NB-IoT, upon initiating the procedure, if connected to EPC or 5GC, the UE shall:


1>	if the UE is resuming an RRC connection from a suspended RRC connection or from RRC_INACTIVE:


2>	if the UE is resuming an RRC connection from a suspended RRC connection:


3>	if the UE was configured with EN-DC:


4>	perform EN-DC release, as specified in TS 38.331 [82, 5.3.5.10];
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