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1 Introduction

In RAN2#105, it was agreed to support MCG failure via SCG. 

	Agreements
1.     MCG failure can be indicated to the network via the SCG. FFS if via SCells. 

2.     FFS how the failure is indicated, which SRBs, and which failure case the fast MCG failure recovery.  

3.     We will aim to have a unified solution for the failure cases that we want to address. 


 
All the remaining detail is FFS. So, this contribution discusses how to support it in stage-3. Some issues were discussed in RAN2 email discussion [1] but the conclusion is not clear yet.
2 Discussion
2.1 SRB to use

Based on discussion in RAN2#105, we have three options on the table.
· Split SRB1: If the split SRB1 is configured and MCG failure is detected, the failure can be reported to gNB via SCG RLC bearer of the split SRB1. Since the PDCP anchor of the split SRB1 is MN, no X2/Xn impact is expected. But the split SRB1 is not always configured.

· SRB3: If SRB3 is configured and MCG failure is detected, the failure can be reported via SRB3. The report via SRB3 requires additional inter-node signaling. Furthermore, SRB3 is designed for signaling between UE and SN. The failure indication via SRB3 may not be appropriate. 

· Report by MAC CE: We may define MAC CE on SCG to use for the MCG failure. Similar to SRB3, inter-node signaling is required. Moreover, F1 message between DU and CU should be supported. It has huge impact.

Proposal 1. MCG failure is reported via split SRB1, if configured.
Proposal 1a. If the split SRB1 is not configured, the detection of MCG failure triggers an RLF.
2.2 Failure case to support the fast MCG recovery via SCG
In Rel-15 NR, MCG RLF is declared for the one of the following cases:

· T310 expiry
· Random access problem
· RLC max retransmission (non-CA duplication or LCH restricted to PCell)

Also, RRC connection re-establishment is triggered for the one of the following cases:

· MCG RLF

· Reconfiguration with sync failure

· Integrity check failure on SRB1/2

· RRC connection reconfiguration failure

The motivation of the fast MCG recovery via SCG is that good SCG link is possible for recovery without service interruption. We see that the main scenario is MCG RLF case. For other RRC re-establishment case, additional complexity is expected. 

Proposal 2. The fast MCG recovery via SCG can be triggered by only MCG RLF, i.e. T310 expiry, RA problem, RLC max retransmissions.
2.3 Failure Indication Message
Since Rel-15 NR does not support fast MCG failure recovery, no message for such purpose is defined. So, the issue is which message is used for the MCG failure indication to gNB. We can define a new message or reuse an existing message with modification.

· SCGFailureInformation message: SCGFailureInformation message was introduced in Rel-15 for late drop. The required contents seems suggesting that it is more alike SCGFailureInformation. Thus, we can consider the generalization of SCGFailureInformation, i.e. CGFailureInformation.
· Define a new message for only MCG failure: In our view, it is not desirable to increase the number of RRC messages for similar purpose.

Proposal 3. Generalization of SCGFailureInformation with some modification is considered for MCG failure report.
2.4 UE Behavior at MCG Failure Triggering Fast Recovery vis SCG
As a starting point, we can refer to SCG failure case. SCG failure suspends all SCG transmission because it is likely that SCG link is not available anymore. Similarly, the UE behaviour at initiation of fast MCG failure recovery could be 

-       suspend MCG transmission for all SRBs and DRBs, except SRB0;
-       reset MCG-MAC;
-       stop T304, if running; 
Proposal 4. UE behaviour at initiation of the fast MCG recovery is

· suspend MCG transmission for all SRBs and DRBs, except SRB0;

· reset MCG-MAC;

· stop T304, if running;.
The split SRB1 is configured with primary path and split threshold. Since we don’t expect large buffed SRB1 data, it is very likely that only primary path is used for transmission. Also, it is very like that the primary path is MCG RLC, which is the only option in Rel-15. This means that we mandate transmission via SCG RLC when MCG failure report via split SRB1 is triggered. We may have three options:

-       Set the primary path to SCG RLC.
-       Set split threshold to 0.

-       Activate duplication of SRB1. 

In our view, it is simple to set the primary path to SCG RLC. 

Proposal 5. When the fast MCG recovery via SCG is triggered, the default path of SRB1 is set to SCG RLC.
2.5 Configurability
Since Rel-15 NW does not support MCG failure information procedure, an explicit indication from NW is needed on whether MCG failure information procedure is enabled or not. One indication would work well, and the indication can be included in RRCReconfiguration configuring SCG. The exact place/need code/condition could be discussed further. 

Proposal 6. If MCG failure information is not enabled/configured, the detection of MCG failure triggers an RLF.
2.6 Relation between MCG Failure and SCG Failure
Upon MCG RLF occurs, there are a number of scenarios to be considered. In legacy (Rel-15), it was always one-way operation that MCG RLF leads to RRCReestablishment. Now with MCG RLF report (let’s call it MCG failure information procedure similar to SCG failure information procedure), we need to consider both MCG failure and SCG failure together. More specifically, MCG failure should be triggered only if SCG failure procedure is not on-going, i.e. SCG transmissions are not suspended. Otherwise, the legacy procedure should be triggered.
Proposal 7. When MCG RLF occurs,
· If SCG failure information procedure is not on-going (or has not been triggered or already completed), MCG failure information procedure is triggered.

· If SCG failure information procedure is on-going (has been triggered and not completed), RRC reestablishment procedure is triggered.
Proposal 8. When SCG RLF occurs,
· If MCG failure information procedure is not on-going (or has not been triggered or already completed), SCG failure information procedure is triggered.

· If MCG failure information procedure is on-going (has been triggered and not completed), RRC reestablishment procedure is triggered.
3 Conclusion

Based on the above, RAN2 is requested to discuss and capture the following proposals:
Proposal 1. MCG failure is reported via split SRB1, if configured.
Proposal 1a. If the split SRB1 is not configured, the detection of MCG failure triggers an RLF.
Proposal 2. The fast MCG recovery via SCG can be triggered by only MCG RLF, i.e. T310 expiry, RA problem, RLC max retransmissions.
Proposal 3. Generalization of SCGFailureInformation with some modification is considered for MCG failure report.
Proposal 4. UE behaviour at initiation of the fast MCG recovery is

· suspend MCG transmission for all SRBs and DRBs, except SRB0;

· reset MCG-MAC;

· stop T304, if running;.
Proposal 5. When the fast MCG recovery via SCG is triggered, the default path of SRB1 is set to SCG RLC.
Proposal 6. If MCG failure information is not enabled/configured, the detection of MCG failure triggers an RLF.
Proposal 7. When MCG RLF occurs,
· If SCG failure information procedure is not on-going (or has not been triggered or already completed), MCG failure information procedure is triggered.

· If SCG failure information procedure is on-going (has been triggered and not completed), RRC reestablishment procedure is triggered.
Proposal 8. When SCG RLF occurs,
· If MCG failure information procedure is not on-going (or has not been triggered or already completed), SCG failure information procedure is triggered.

· If MCG failure information procedure is on-going (has been triggered and not completed), RRC reestablishment procedure is triggered.
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