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1
Introduction
At RAN2#105 meeting RAN2 discussed fast recovery for MCG link with following agreements:
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. 

This contribution further discusses some remaining issues related to fast recovery, such as, successful fast recovery and

UE behaviour if such fast recovery fails.
2
Discussion
As described in [1], fast recovery of MCG link in case of MR-DC is to utilize the SCG link and split SRBs for recovery during MCG failure while operating under MR-DC. For example as depicted in figure 1, there are basically 3 states for fast recovery: 

· UE experiences MCG link failure
· UE has SRB connection on SCG link, UE uses the SCG link to trigger MCG link recovery. 
· If fast recovery procedure succeeds, the UE would recover MCG link connection.
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Figure 1: Fast recovery of MCG link
For above basic states of fast recovery procedure of MCG link, it would be necessary to answer the following questions:
· After UE triggering fast recovery, when to consider that the fast recovery succeeded?

· If fast recovery fails, what should be considered as UE behaviour?
1.1. Successful fast recovery
During RAN2#105 email discussion [105#55] [2], UE behaviour for fast recovery has been discussed and most companies agree that when UE triggers fast recovery UE does not trigger RRC connection re-establishment. Instead UE triggers MCG failure indication procedure in which the MCGFailureInformation message is transmitted to the network. The MCG failure information may include information, such as available measurement results of MCG/SCG and also MCG failure cause, necessary for successful fast recovery. 
After triggering MCG failure indication procedure, UE will expect a fast recovery RRC reconfiguration message from the network. 


Observation 1: After triggering MCG fast recovery procedure, UE will await a RRC reconfiguration message from network.
But, UE cannot indefinitely wait for the fast recovery RRC reconfiguration message. Thus, after fast recovery triggering, UE can wait for the fast recovery RRC reconfiguration message in a limit time. Therefore, 
Proposal 1: After fast recovery triggering, UE starts a timer (T) for reception of fast recovery RRC reconfiguration message from network.
If UE receives the fast recovery RRC reconfiguration message before the timer T expires, UE can send the fast recovery RRC reconfiguration complete and the fast recovery would succeed.

Proposal 2: After fast recovery triggering, if UE receives for fast recovery RRC reconfiguration message before fast recovery timer expire, the fast recovery is considered successful. Otherwise, the fast recovery is considered as failure.
1.2. Procedure when fast recovery fails
1.2.1. Fast recovery failure

After triggering fast recovery procedure, if the procedure succeeds, UE will recover the MCG link. But if the fast recovery timer expires and UE did not receive fast recovery RRC reconfiguration message the fast recovery can be considered as failed. 
The fast recovery failure may be due to the following potential reasons:

· UE could not find a good MCG cell: the  MCG failure indication does not contain available MCG measurement result

· During fast recovery procedure SCG failure happens
· Integrity check failure on SCG link

· UE could not apply the received fast recovery RRC reconfiguration
Proposal 3: When fast recovery timer is running, MCG fast recovery may fails due to:

·  SCG failure happens

· UE could not apply the received fast recovery RRC reconfiguration for MCG
If the fast recovery fails, for example due to SCG failure, UE may perform re/establishment like legacy UE behaviour. 
Therefore,
Proposal 4: If fast recovery failure occurs, UE would trigger re-establishment procedure.
1.2.2. Fast recovery failure indication
If fast recovery fails, for example due to SCG failure during fast recovery, UE would trigger re/establishment. The re/establishment may be done at one of the following nodes:
· Source MN: MN where MCG failure occurs

· Source SN: SN where fast recovery was triggered and failed

· New MN: different from source MN

· New SN: different from source SN

Observation 2: After fast recovery failure, UE may perform re/establishment to:
· Source MN: MN where MCG failure occurs

· Source SN: SN where fast recovery was triggered and failed

· New MN: different from source MN

· New SN: different from source SN

At re/establishment, UE would send a fast recovery failure information to network. This failure indication is SCG/MCGFailureInformation alike, but the cause cannot be considered as simple SCGFailureInformation or MCGFailureInformation.

For SCGFailureInformation a simple SN reestablishment or release or change is sufficient and the failure underlying cause can be restricted to only SN problem. As for MCGFailureInformation, in case of MCG RLF, the failure cause only involve MN. But for fast recovery failure the failure may be related to a joint MN and SN problem. For example, in case of fast recovery failure due to SCG failure, UE experiences consecutive failure at MN then at SN. Thus, fast recovery failure information should be different from SCGFailureInformation and MCGFailureInformation, The fast recovery failure information may include:

· MCGFailureInformation,

· SCGFailureInformation
· Re/establishment node related information, e.g., CGI, radio condition at re/establishment.
Therefore,
Proposal 5: If fast recovery failure occurs, after re-establishment UE should send a fast recovery failure message to network. The fast recovery failure message may include:
· MCGFailureInformation,

· SCGFailureInformation

· Re/establishment node related information, e.g., radio condition at re/establishment.

At reception of fast recovery failure message, after re/establishment from fast recovery failure, the receiving node should send a fast recovery failure indication to source MN/SN, like legacy RLF indication between two nodes.
Proposal 6: After re/establishment from fast recovery failure, the node to which UE re/establishes should send a fast recovery failure indication to source MN (where MCG failure occurs) and/or source SN (where fast recovery failure occurs).
3
Conclusion
This contribution discusses remaining issues related to fast recovery. The contribution concludes with the following observation and proposals:
Observation 1: After triggering MCG fast recovery procedure, UE will await a RRC reconfiguration message from network.

Observation 2: After fast recovery failure, UE may perform re/establishment to:

· Source MN: MN where MCG failure occurs

· Source SN: SN where fast recovery was triggered and failed

· New MN: different from source MN

· New SN: different from source SN

Proposal 1: After fast recovery triggering, UE starts a timer (T) for reception of fast recovery RRC reconfiguration message from network.

Proposal 2: After fast recovery triggering, if UE receives for fast recovery RRC reconfiguration message before fast recovery timer expire, the fast recovery is considered successful. Otherwise, the fast recovery is considered as failure.
Proposal 3: When fast recovery timer is running, MCG fast recovery may fails due to:

·  SCG failure happens

· UE could not apply the received fast recovery RRC reconfiguration for MCG
Proposal 4: If fast recovery failure occurs, UE would trigger re-establishment procedure.

Proposal 5: If fast recovery failure occurs, after re-establishment UE should send a fast recovery failure message to network. The fast recovery failure message may include:

· MCGFailureInformation,

· SCGFailureInformation

· Re/establishment node related information, e.g., radio condition at re/establishment.

Proposal 6: After re/establishment from fast recovery failure, the node to which UE re/establishes should send a fast recovery failure indication to source MN (where MCG failure occurs) and/or source SN (where fast recovery failure occurs).
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