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1. Introduction
In last RAN2#105 meeting [1], the following agreements were reached on MCG fast recovery:

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. 
In the email discussion 105#55 [2], some details of fast MCG recovery have been discussed, such as: for which MCG failures fast MCG recovery should apply, details on indication of the failure and which SRB(s) to use for the indication. During this email discussion, most companies supported the SCG failure-like procedure and that both split SRB1S and SRB3 can be used to transmit MCG failure indication to the network. Based on this, some further considerations on MCG fast recovery are discussed in this contribution.
2. Discussion
Issue 1: Once the fast recovery procedure is initiated, in which case the UE should fall back to RRC re-establishment procedure?

When MCG failure occurs, instead of triggering RRC re-establishment procedure, the UE shall initiate the fast recovery procedure in which the MCG failure indication (e.g. MCGFailureInformation message) is transmitted to the network via the SCG. But the fast recovery procedure might also fail if an on-going SCG failure is detected by the UE. In such case, the UE should stop to report the MCG failure indication and fall back to RRC re-establishment procedure immediately. Additionally, the MCG recovery delay shall be even longer if the UE can’t receive any MCG failure response message (e.g. MN reconfiguration message) from the network within a certain time. Thus, a T301 similar timer shall be introduced for the fast recovery procedure. The new timer shall be started upon transmission of the MCG failure indication and stopped upon reception of MCG failure response message (e.g. RRCReconfiguration or RRCRelease message). So the UE shall fall back to RRC re-establishment procedure if no response has been received after the new timer is expired. If the UE has successfully received a response message when a timer is running, but fails to perform the newly received RRC reconfiguration message (e.g. new MN RRC reconfiguration failure, or handover failure), the UE shall not try to report MCG failure indication again and fall back to RRC re-establishment procedure immediately.

Proposal 1: A T301 similar timer shall be introduced. The new timer shall be started upon transmission of the MCG failure indication and stopped upon reception of MCG failure response message (e.g. RRCReconfiguration or RRCRelease message).

Proposal 2: After initiating the fast recovery procedure, the UE shall fall back to RRC re-establishment procedure in the following cases:

· SCG failure is detected;

· No MCG failure response message has been received after the new timer is expired;

· The UE fails to perform the newly received RRC reconfiguration message (e.g. new MN RRC reconfiguration failure, or handover failure).
Issue 2: UE behaviour after triggering fast recovery procedure

Upon initiating the fast recovery procedure, the UE shall report the MCG failure indication to the network via the SCG SRBs. Further UE behaviour shall be considered as follows:

· switch the primaryPath as SCG, if split SRB1S is used to transmit the MCG failure indication;
· suspend MCG transmission for all SRBs and DRBs;

· reset MCG-MAC;

· stop the timer T304, if running;
· start the new timer, if defined for the MCG fast recovery procedure; 
· maintain the current measurement configurations from both the MN and the SN, and continue measurements based on configuration from the MN and the SN if possible.
Proposal 3: Once the MCG failure indication is triggered, the UE shall:

· switch the primaryPath as SCG, if split SRB is used to transmit the MCG failure indication;
· suspend MCG transmission for all SRBs and DRBs;

· reset MCG-MAC;

· stop the timer T304, if running;
· start the new timer, if defined for the MCG fast recovery procedure; 
· maintain the current measurement configurations from both the MN and the SN, and continue measurements based on configuration from the MN and the SN if possible.
Issue 3: Which network node should treat the MCG failure indication?

In the email discussion 105#55, most companies supported that both split SRB1S and SRB3 can be used to transmit the MCG failure indication. If the MCG failure indication is reported via split SRB1S, the MN shall directly receive the message and handle MCG failure based on the failure types and measurement results. If SRB3 is used, the MCG failure indication is transmitted to the SN. However, the SN may not understand all MCG configurations and can’t decide the MN/MCG change. So the SN shall transfer the MCG failure indication to the MN as a separate container via X2/Xn signaling and let the MN handle the MCG failure.

Proposal 4: The MN handles the MCG failure indication regardless of whether it is reported via split SRB1S or SRB3.
Proposal 5: Upon receiving the MCG failure indication via SRB3, the SN shall transfer it to the MN as a separate container via X2/Xn signaling. 

Issue 4: Which SRB can be used to report MCG failure indication if both split SRB1S and SRB3 are configured?

If a UE is configured with both split SRB and SRB3 simultaneously, the UE shall select which SRB can be used to report MCG failure indication based on failure types. If the MCG failure is triggered due to MCG RRC integrity check failure on SRB1, the split SRB1S can’t be used since both the MCG leg and SCG leg of split SRB are protected by the MN PDCP. In such case, only SRB3 can be used to transmit the MCG failure indication. But for other failure cases, the UE shall always prioritize the split SRB1S since reporting MCG failure indication via SRB3 needs additional X2/Xn signaling interactions, which increase signaling overhead and system complexity.

Proposal 6: The UE always prioritizes the split SRB1S to report MCG failure indication if both split SRB1S and SRB3 are configured, unless the MCG failure is triggered due to MCG RRC integrity check failure on SRB1.

Issue 5: the network behaviour upon receiving the MCG failure indication

Upon receiving the MCG failure indication, the MN may decide to keep, change or release the MN/MCG based on failure types and available measurement results of serving cells and non-serving cells. The MN shall notify its decision (e.g. MN RRC reconfiguration message) to the UE via configured SRB(s). If only split SRB is configured, the MN shall directly send the MN RRC reconfiguration message to the UE via split SRB1S. If only SRB3 is configured, the MN shall generate the MN RRC reconfiguration message and send it to the SN as a separate container via X2/Xn signaling. Then the SN shall transmit the received message to the UE via SRB3, in which the MN RRC reconfiguration message can be encapsulated in the SN RRC message as a RRC container. If both split SRB and SRB3 are configured, the MN shall always prioritize split SRB1S to send MN RRC reconfiguration message, unless the MCG failure type is MCG RRC integrity check failure on SRB1. In such case, the MN RRC reconfiguration message shall only be transferred via SRB3 since it can’t pass the MCG RRC integrity check on SRB1 successfully.

Proposal 7: Upon receiving the MCG failure indication, the MN may decide to keep, change or release the MN/MCG and send MN RRC reconfiguration message to the UE via the same SRB receiving the MCG failure indication. 

Proposal 8: If only SRB3 can be used, the MN shall firstly send the MN RRC reconfiguration message to the SN as a separate container via X2/Xn signaling. Then the SN shall encapsulate the MN RRC reconfiguration in a SN RRC message as a container and transmit it to the UE via SRB3. 

3. Conclusion
We have discussed the fast recovery of MCG link, and proposed the following:

Proposal 1: A T301 similar timer shall be introduced. The new timer shall be started upon transmission of the MCG failure indication and stopped upon reception of MCG failure response message (e.g. RRCReconfiguration or RRCRelease message).

Proposal 2: After initiating the fast recovery procedure, the UE shall fall back to RRC re-establishment procedure in the following cases:

· SCG failure is detected;

· No MCG failure response message has been received after the new timer is expired;

· The UE fails to perform the newly received RRC reconfiguration message (e.g. new MN RRC reconfiguration failure, or handover failure).
Proposal 3: Once the MCG failure indication is triggered, the UE shall:

· switch the primaryPath as SCG, if split SRB is used to transmit the MCG failure indication;
· suspend MCG transmission for all SRBs and DRBs;

· reset MCG-MAC;

· stop the timer T304, if running;
· start the new timer, if defined for the MCG fast recovery procedure; 
· maintain the current measurement configurations from both the MN and the SN, and continue measurements based on configuration from the MN and the SN if possible.
Proposal 4: The MN handles the MCG failure indication regardless of whether it is reported via split SRB1S or SRB3.
Proposal 5: Upon receiving the MCG failure indication via SRB3, the SN shall transfer it to the MN as a separate container via X2/Xn signaling. 

Proposal 6: The UE always prioritizes the split SRB1S to report MCG failure indication if both split SRB1S and SRB3 are configured, unless the MCG failure is triggered due to MCG RRC integrity check failure on SRB1.

Proposal 7: Upon receiving the MCG failure indication, the MN may decide to keep, change or release the MN/MCG and send MN RRC reconfiguration message to the UE via the same SRB receiving the MCG failure indication. 

Proposal 8: If only SRB3 can be used, the MN shall firstly send the MN RRC reconfiguration message to the SN as a separate container via X2/Xn signaling. Then the SN shall encapsulate the MN RRC reconfiguration in a SN RRC message as a container and transmit it to the UE via SRB3. 
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