3GPP TSG-RAN WG2 Meeting#105
R2-1901617
Athens, Greece, 25 Feb – 1 Mar 2019


Agenda Item:

11.10.5
Source: 
Huawei, HiSilicon
Title: 
Fast MCG recovery via SCG
Document for:
Discussion and Decision
1   Introduction

A new WID on Multi-RAT Dual-Connectivity and Carrier Aggregation enhancements (LTE_NR_DC_CA_enh-Core) was agreed [1]. One of the objectives is to investigate fast recovery of MCG link during MCG failure for UEs operating under MR-DC.
In this contribution, we will discuss the MCG failure scenarios and potential solutions.

2   Discussion 

2.1 MCG failure scenarios
For a UE operating under MR-DC, there are several MCG failure types. 

Case 1: MCG RLF
When the T310 expired or random access problem occurs in PCell, the RLF can be detected for the MCG.

Case 2: MCG reconfiguration failure without mobility information

If the UE is unable to comply with (part of) the configuration included in the RRC(Connection)Reconfiguration message over SRB1, the UE considers MCG failure.
Case 3: IP failure over SRB1
When the UE receives any RRC signalling over SRB1 but fails to check integrity protection, the UE considers MCG failure.

Case 4: handover failure
When the UE receives the Reconfiguration with sync towards a different PCell or an RRCConnectionReconfiguration including the mobilityControlInfo but fails to complete the handover procedure, there is handover failure for MCG.

Upon MGC failure, if the AS security has not been activated, or if the AS security has been activated but SRB2 and at least one DRB have not been setup, the UE will enter RRC_IDLE. It is worth noting that the UE doesn’t have any traffic for this kind of MCG failure. There is no obvious benefit to fast recover the MCG link for the above MCG failures. It is preferable to keep the existing UE behaviour for this kind of MCG failure.

For the case that AS security has been activated with SRB2 and at least one DRB setup, the UE will initiate the RRC reestablishment procedure. During reestablishment procedure, all the UE services are stopped. This degrades system performance and users experience. Consequently, it is desirable to support fast recovery of MCG link to continue UE service.

Proposal 1: Support fast recovery of MCG link for MCG failures with SRB2 and at least one DRB setup.

2.2 Solutions
As discussed in the previous section, the UE will perform connection reestablishment procedure when detecting MCG failure. The ongoing traffic flows are interrupted. If the MCG failure can be indicated to the network in time, it is possible for the network to perform the fast recovery of MCG link(s). 
Currently, it is agreed to configure split SRB1 in SCG for a UE operating under MR-DC. The split SRB1 is terminated in MCG. The MR-DC with split SRB1 case is showed in the following figure.
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Fig 1. MCG RLF
When the UE moves close to the SCG or there is coverage hole in the MCG, it is possible that the UE only detects MCG failure and the quality of SCG is still good enough. In this situation, directly falling-back to reestablishment procedure brings additional service interruption. Currently, when the SCG failure occurs, the UE can report the SCG failure to the MCG over the SRB1 in MCG. Similarly, if the MCG link fails due to bad radio environment but the split SRB1 leg in SCG is still available, it is preferable to send an MCG failure indication via RRC signalling through the split SRB1 using the SCG leg, which will be transferred to the MCG. Then, the MCG can perform the recovery of the failed link(s). This can greatly reduce the unnecessary service interruption and improve the connectivity robustness.
Proposal 2: The split SRB1 in SCG can be used to send the MCG failure report for fast recovery of failed MCG link.
3   Conclusion

In this contribution, we discussed the possible MCG failure cases to support fast recovery and presented potential notification schemes. The following proposals are provided:

Proposal 1: Support fast recovery of MCG link for MCG failures with SRB2 and at least one DRB setup.

Proposal 2: The split SRB1 in SCG can be used to send the MCG failure report for fast recovery of failed MCG link.
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