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Introduction

	Agreements RAN2#120

1
For fast MCG recovery MRO, prioritize NR-DC scenario. if time allows, study whether the same solution can be extended for others DC scenarios. 

2
Consider at least below scenarios for fast MCG recovery MRO:

a.
T316 expiry  

b.
SCG failure/deactivation during fast MCG recovery (i.e., running of T316). The “upon fast MCG recovery case” is FFS.

3
RLF report is enhanced to support fast MCG recovery MRO.

4
Fast MCG recovery failure cause shall be included for fast MCG recovery optimization. FFS details

	Agreements RAN2#121

=>
FFS the scenario to “SCG deactivation before fast MCG recovery (when UE detects MCG failure)”.


In the contribution, we will discuss the potential RAN2 impact to support SON-MDT support for fast MCG recovery, taking into account above agreements, ffs issues identified as well as LS received from RAN3 in [2].
Discussion
It has been agreed to enhance RLF-report to allow storing information for below agreed fast MCG recovery scenarios:

a.
T316 expiry  

b.
SCG failure/deactivation during fast MCG recovery (i.e., running of T316). The “upon fast MCG recovery case” is FFS.
Above mentioned scenarios could both lead to radio link failure thus UE will store the failure information in RLF report. However, according to current specs, UE won’t indicate any fast MCG recovery failure in RLF report which makes it impossible for NW to know whether this failure is due to fast MCG recovery or not. From NW’s point of view, it would he helpful to distinguish the fast MCG recovery failure case from other radio link failure so that NW can according to the RLF report received to optimize the fast MCG recovery configuration, e.g., T316 configuration. 

Observation 1: Based on current RLF report stored NW cannot know if the MCG failure is fast MCG recovery failure or not. It is useful for NW to identify fast MCG recovery failure so that it can optimize the fast MCG recovery configuration, e.g., T316. 
Furthermore, per RAN3 LS in [1], it has been agreed that below information would be beneficial for fast MCG recovery optimization:

PSCell where SCG failure happened, and

the cause of the fast MCG recovery failure containing at least:

T316 expiry, 

SCG failure, and

SCG was deactivated or other cases where SCG is not available

SCG failure type (at least t310-Expiry, randomAccessProblem, rlc-MaxNumRetx) if the cause of the fast MCG recovery is SCG failure 

Observation 2: RAN3 has agreed to include below information for fast MCG recovery optimization:

PSCell where SCG failure happened, and

the cause of the fast MCG recovery failure containing at least:

T316 expiry, 

SCG failure, and

SCG was deactivated or other cases where SCG is not available

SCG failure type (at least t310-Expiry, randomAccessProblem, rlc-MaxNumRetx) if the cause of the fast MCG recovery is SCG failure 
Regarding the cause of fast MCG recovery failure, this is brand new information in SON-MDT reports, therefore it is suggested to confirm that to include the cause information in RLF report. Since failure caused mentioned in proposal 1 is only applicable for fast MCG recovery failure case, the presence of this failure cause can be used as implicit indication to indicate that the RLF report is relevant to fast MCG recovery. 
Proposal 1: Fast MCG recovery failure cause is included in RLF report to differentiate the fast MCG recovery cause, i.e. T316 expiry or SCG failures or SCG is not available.
As for PSCell identity and SCG failure type where SCG failure happened, it will require more consideration. It is noticed the the PSCell identity and SCG failure type information can already be known through SCG failure information, but weather and how such information can make available to NW still requires further discussion, where different solutions may be required depending on the failure cases as shown below: 

Case-1: fast MCG recovery is initiated but cannot complete due to SCG failure during MCG recovery procedure:
Case-2: fast MCG recovery cannot be triggered due to SCG failure a moment before MCG failure
Observation 3: How to deliver the PSCell identity and SCG failure type where SCG failure happened (e.g., via SCG failure information or RLF report) depends on the detailed scenario, e.g., on whether SCG failure is before or after MCG failure.

According to current specs UE only generates SCG failure information when neither MCG nor SCG transmission is suspended, which means in case 1 no SCG failure information will be generated, therefore the PSCell identity and SCG failure type shall be included in RLF report so that NW can know the root cause of the failed MCG.

Observation 4: UE only generate RLF report but not SCG failure information, when SCG failure happens during fast MCG recovery, therefore SCG failure information as requested by RAN3 can only be included in RLF-report for fast MCG recover optimization.
For SCG failure before fast MCG recovery is triggered, according to current specs UE first generates SCG failure information, and then declare MCG RLF and store the corresponding MCG failure information in RLF report. Therefore, there could be different solutions to report the SCG failure information to NW:

Opt1: SCG failure information and RLF report is sent separately with assisting information to correlate two reports
Opt2: Include whole SCG failure information in RLF report
Opt3: Include RAN3 request field in RLF report (same solution as for case 1)
Observation 5: For SCG failure first, and then MCG configured with T316 fails, below options can be considered for deliver SCG failure information as requested by RAN3:

Opt1: SCG failure information and RLF report is sent separately with assisting information to correlate two reports
Opt2: Include whole SCG failure information in RLF report
Opt3: Include RAN3 request field in RLF report (same solution as for case 1)
For option 1, it is possible that SCG failure information generated cannot be sent due to MCG fails right after or shortly after SCG fails, there is a risk of lost of information stored. For option 2, SCG failure information might contains other information that is not requested by RAN3, and would consumes more overhead. As for option 3, since anyway the required signalling would be specified in RLF report to inform NW about the SCG failure relevant parameters when fast MCG recovery fails, it is preferred to have unified solution for both cases.

Observation 6: Opt 3 of observation 5 allows unified solution for different scenarios which also avoids introducing unnecessary parameters.
Therefore for above analysis below proposal is made: 
Proposal 2: UE includes below information in RLF report when SCG failure during fast MCG recovery fails or when SCG fails before fast MCG recovery can be triggered:

PSCell where SCG failure happened, and

SCG failure type (at least t310-Expiry, randomAccessProblem, rlc-MaxNumRetx) if the cause of the fast MCG recovery is SCG failure 
Apart from SON feature, MCGRecoveryInformation is also useful in MDT task to help NW understands the coverage information. In R16 the location information is included in SCG failure information to help NW locates the location with coverage problem. Furthermore, the location information is included in both SCGFailureInformation as well as the SCG container containing SCG measurement results within SCGFailureInformation with the intention to allow MN and SN can configure the location information to be reported based on its needed. Therefore, for the same reason it is suggested to include the location information in MCG failure information as well. 
Observation 7: It is beneficial to include location information in MCG failure information for MN to locates the place where the coverage fails which also allows MN to configure the location information to be reported based on its need.
Proposal 3: Include location information in MCG failure information.
Conclusion and proposals

Based on above analysis, we have the following observations and proposals: 

Observation 1: Based on current RLF report stored NW cannot know if the MCG failure is fast MCG recovery failure or not. It is useful for NW to identify fast MCG recovery failure so that it can optimize the fast MCG recovery configuration, e.g., T316. 
Observation 2: RAN3 has agreed to include below information for fast MCG recovery optimization:

PSCell where SCG failure happened, and

the cause of the fast MCG recovery failure containing at least:

T316 expiry, 

SCG failure, and

SCG was deactivated or other cases where SCG is not available

SCG failure type (at least t310-Expiry, randomAccessProblem, rlc-MaxNumRetx) if the cause of the fast MCG recovery is SCG failure 
Observation 3: How to deliver the PSCell identity and SCG failure type where SCG failure happened (e.g., via SCG failure information or RLF report) depends on the detailed scenario, e.g., on whether SCG failure is before or after MCG failure.

Observation 4: UE only generate RLF report but not SCG failure information, when SCG failure happens during fast MCG recovery, therefore SCG failure information as requested by RAN3 can only be included in RLF-report for fast MCG recover optimization.
Observation 5: For SCG failure first, and then MCG configured with T316 fails, below options can be considered for deliver SCG failure information as requested by RAN3:

Opt1: SCG failure information and RLF report is sent separately with assisting information to correlate two reports
Opt2: Include whole SCG failure information in RLF report
Opt3: Include RAN3 request field in RLF report (same solution as for case 1)
Observation 6: Opt 3 of observation 5 allows unified solution for different scenarios which also avoids introducing unnecessary parameters.

Observation 7: It is beneficial to include location information in MCG failure information for MN to locates the place where the coverage fails which also allows MN to configure the location information to be reported based on its need.
Proposal 1: Fast MCG recovery failure cause is included in RLF report to differentiate the fast MCG recovery cause, i.e. T316 expiry or SCG failures or SCG is not available.
Proposal 2: UE includes below information in RLF report when SCG failure during fast MCG recovery fails or when SCG fails before fast MCG recovery can be triggered:

PSCell where SCG failure happened, and

SCG failure type (at least t310-Expiry, randomAccessProblem, rlc-MaxNumRetx) if the cause of the fast MCG recovery is SCG failure 
Proposal 3: Include location information in MCG failure information.
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