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1 Introduction

RAN2 is working on stage 3 design for Non-Standalone 5G-NR eMBB (incl. low latency support) with Option 3. There is an open issue regarding SCG RLF for the deployment option.
This contribution discusses the handling of SCG RLF.

2 Discussion

For E-UTRA-NR DC, split SRB and SRB in SCG (direct SRB) will be supported. However the presence of those SRBs won’t help to recover the secondary connection.
Observation 1: Split SRB and SRB in SCG do not help for SCG RLF.

Observation 2: In the case of SCG RLF, the UE can only send RRC messages directly to MCG

2.1 LTE DC SCG RLF handling
SCG RLF handling in Rel-12 LTE Dual Connectivity is specified in the following places:
TS 36.300 [1] subclause 10.1.3 specifies:
-
The measurement procedure of serving cells belonging to the SeNB shall not be impacted due to RLF of SeNB;

TS 36.331 [2] subclause 5.3.11.3 specifies:

The UE shall:

1>
upon T313 expiry; or

1>
upon random access problem indication from SCG MAC; or

1>
upon indication from SCG RLC that the maximum number of retransmissions has been reached for an SCG or split DRB:

2>
consider radio link failure to be detected for the SCG i.e. SCG-RLF;

2>
initiate the SCG failure information procedure as specified in 5.6.13 to report SCG radio link failure;
5.6.13
SCG failure information

5.6.13.1
General
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Figure 5.6.13.1-1: SCG failure information

The purpose of this procedure is to inform E-UTRAN about an SCG failure the UE has experienced i.e. SCG radio link failure, SCG change failure.
In summary, the LTE specifications specify, upon detection of SCG RLF:

· UE continues the measurement procedure of serving cells belonging to the SN; and

· UE reports SCG radio link failure to the MN via RRC UL-DCCH message.
2.2 EN-DC bearer types
The following 3 types of bearer were studied for Dual Connectivity between LTE and NR in the SI phase.
-
Split bearer via MCG as illustrated in Figure 1 (similar to option 3C captured in TR 36.842 [5]);
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Figure 1: Split bearer via MCG

-
SCG bearer as illustrated in Figure 2 (similar to option 1A captured in TR 36.842 [5]);
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Figure 2: SCG bearer

-
Split bearer via SCG as illustrated in Figure 3, where the split occurs in the secondary node.
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Figure 3: Split bearer via SCG

For split bearer via MCG and SCG bearer options, they are almost identical to the LTE DC architecture option 3C and 1A and so it’s natural to apply the LTE SCG RLF handling to them.
On the other hands, for split bearer via SCG option, S1-U/NG-U IF is terminated at the SN so some may claim that the loss of SCG link should end up in the release of the S1-U/NG-U IF. However, SCG RLF event is just an over-the-air link drop and so RAN nodes should be able to continue data transfer over MCG link by keeping the S1-U/NG-U connection as well as the X2/x/n connection between the MN and the previous SN. 

Therefore, the same principles as the LTE DC can be applied for all the NR bearer types.
Proposal 1: Upon detection of SCG RLF, UE reuses LTE baseline, i.e. UE continues the measurement procedure of the serving cells belonging to the SN and reports the SCG radio link failure to the MN. It is left to the network implementation how to reconfigure the connection(s) towards the UE upon SCG RLF report.
3 Summary
Observation 1: Split SRB and SRB in SCG do not help for SCG RLF.

Observation 2: In the case of SCG RLF, the UE can only send RRC messages directly to MCG

Proposal 1: Upon detection of SCG RLF, UE reuses LTE baseline, i.e. UE continues the measurement procedure of the serving cells belonging to the SN and reports the SCG radio link failure to the MN. It is left to the network implementation how to reconfigure the connection(s) towards the UE upon SCG RLF report.
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