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1 Introduction
In RAN2#123bis meeting, RAN2 concludes the following for fast MCG recovery MRO [1].
Agreements:
 1
UE includes following time information in RLF report for fast MCG link recovery optimization: Time between MCG failure (or transmitting MCGFailureInformation, only for case a) and SCG failure for case a and f1.

2
Upon MCG recovery failure due to SCG failure all possible SCG failure types (that in legacy may be included in the SCGFailureInformation) can be logged for MCG recovery failure cause in the RLF report. Details can be further discussed through running CR.

This contribution further discusses some remaining issues for fast MCG recovery MRO.
2 Discussion
In RAN2#122 meeting, RAN2 confirms the scenario of near failure for fast MCG recovery [2]. In near failure case, UE may receive RRCreconfiguration or RRCrelease message in response to MCGFailureInformation, as these two different type of RRC messages results in different connection status, it is better to indicate in the RLF-report whether RRC release or RRC reconfiguration is received in fast MCG recovery. 
Proposal 1: UE indicates in the RLF-report whether the response message in fast MCG recovery is RRCrelease or RRCreconfiguration.
Even if the UE has received a handover command during fast MCG recovery, the handover may fail, i.e. consecutive failure. In this case, it actually may not be considered as a “successful” fast MCG recovery. As the link recovery is actually not only unsuccessful, but also brings more interruption. In our understanding, the handover decision/parameters that the NW uses during fast MCG recovery procedure may be different from normal handover case, if so, it is reasonable to consider this scenario differently from normal handover failure. One more issue here is the RLF information of RLF/fast MCG recovery will be cleared in consecutive failure scenario if we follow current specs, thus to avoid this, how to enhance the RLF report in consecutive failure scenario should be discussed.
Proposal 2: RAN2 considers the consecutive failure scenario for MRO fast MCG recovery: RRCreconfiguration is received during fast MCG recovery but the handover is failed.
In last RAN2 meeting, RAN2 agreed all SCG failure types can be logged for fast MCG recovery failure cause including SCG reconfiguration with sync failure. In case SCG reconfiguration with sync happens during fast MCG recovery, the response message of fast MCG recovery can only be delivered to UE via target PSCell after the PSCell change. This causes extra delay for fast MCG recovery, even may lead to T316 expiry. If the PSCell change fails, SCG reconfiguration with sync failure is logged as fast MCG recovery failure cause as per the latest RAN2 agreement. But if PSCell change succeeds, with the current information in RLF-report, the network does not know the delay of fast MCG recovery is caused by PSCell change. Thus we propose to indicate PSCell change in RLF-report if a successful PSCell change happens during fast MCG recovery.
Proposal 3: UE indicates PSCell change happens during fast MCG recovery if a successful PSCell change is performed when T316 is running.

In RRC running CR [3], failedPSCellId is included in RLF report to indicate the PSCell in which the UE failed to perform fast MACG recovery. Then in case of PSCell change failure during fast MCG recovery, we understand this failedPSCellId captures the target PSCell Id. One question here is whether the source PSCell Id is needed to be logged. If we follow failure information setting in SCGFailureInformation in [5], both source PSCell Id and target PSCell Id are logged for PSCell change failure case, thus we have the proposal below.
Proposal 4: UE includes both source PSCell Id and target PSCell Id in RLF report when fast MCG recovery failure cause is PSCell change failure.

In legacy link recovery procedure when UE encounters connection failure, if the UE re-connected to another cell, UE records the new cell identity in RLF-report. For example, when reestablishment is successful, the reestablishment cell identity is logged as reestablishmentCellId in RLF-report; when CHO based recovery is used, the CHO target cell identity is logged as choCellId in RLF-report; when UE re-connects to the network via NAS recovery, the new connected cell identity is logged as reconnectedCellId in RLF-report. This cell information can be used by the network to determine whether the failure is too late HO/to early HO/HO to wrong cell, and further determine the proper target cell for future potential mobility.
Following the same understanding, when UE successfully recovers the connection to a new cell via fast MCG recovery, UE may need to record the new cell identity in RLF-report. That is to say, when UE receives an RRCReconfiguration message in response to the MCGInformationFailure, UE needs to include in RLF-report the target cell identity contained in the received RRCReconfiguration. With this information, the network is able to do further too late HO/to early HO/HO to wrong cell analysis and associated mobility parameter adjustment.
During the pre-RAN2#123bis discussion in [4], the rapporteur commented that it is already UE behavior for UE to report the HO target cell ID, the reason is that since for consecutive failure case currently UE will delete the previously stored RLF report relevant to fast MCG recovery and generates HOF information in RLF report for the latest HOF, which includes the target cell id assigned in the RRCReconfiguration message received.  However, we have different understanding. Firstly, our proposal for UE to report the target cell ID is not only for consecutive failure case and also for the case the subsequent handover is successful. Secondly, even if in consecutive failure case, the UE generates HOF information in RLF report for the HOF, the failure information for MCG RLF which triggers the fast MCG recovery has already been cleared. Thus even though the HO target cell ID is reported in RLF report for the latest HOF as comments by the rapporteur [4], the HOF information in RLF report for HOF is only relevant to the HOF event itself, the network is not able to correlate the HOF and previous RLF/fast MCG recovery, it will not be used for fast MCG recovery MRO purpose. Therefore, we propose the following:
Proposal 5: UE includes the handover target cell identity in the RLF report upon RRCReconfiguration is received in response to MCGFailureInformation.
One more thing that needs further discussion is that whether UE stores SHR for the handover triggered by RRCReconfiguration in response to MCGFailureInformation.  
In one aspect, it is assumed that the UE may have SHR-config configured by source cell before the handover triggered by fast MCG recovery. As the source link is already in RLF status, the triggering conditions in SHR-config configured by source cell will be met, and UE will store SHR for this handover. In our view, such HO for fast MCG recovery is not the same to handover in ordinary case, e.g. the handover parameters used are different. Then some information may be needed to be included in the SHR to differentiate such HO for fast MCG recovery from ordinary handover.
In another aspect, in current RRC specification [5], SHR determination is not performed for a handover initiated by CHO recovery. We understand this is because the handover for CHO recovery is not an ordinary handover, e.g. the CHO conditions for this CHO based recovery may have not fulfilled. 
-----------------------------------------Section 5.3.5.3 of TS 38.331----------------------------------------------

3>
if the UE was configured with successHO-Config when connected to the source PCell; and

3>
if the applied RRCReconfiguration is not due to a conditional reconfiguration execution upon cell selection performed while timer T311 was running, as defined in 5.3.7.3:

4>
perform the actions for the successful handover report determination as specified in clause 5.7.10.6, upon successfully completing the Random Access procedure triggered for the reconfigurationWithSync in spCellConfig of the MCG;

-------------------------------------------------------------------------------------------------------------------------

In the similar way, if we consider handover triggered by fast MCG recovery is not an ordinary handover, then one option is that SHR is not stored for this kind of handover. This is similar to that of CHO based recovery case. One way to implement this is that the UE releases the SHR-config configured by source cell when fast MCG recovery is performed.
Proposal 6: RAN2 discusses whether UE stores SHR for handover triggered by fast MCG recovery.
During the pre-RAN2#123bis discussion in [4], the rapporteur commented according to current specs UE will based on received SHR configuration to generate SHR if triggering event is fulfilled, and existing correlation mechanism between RLF report and SHR could be sufficient for further root cause analysis. We have different views about this. The correlation mechanism between RLF report and SHR is for the scenario that RLF happens shortly after a successful HO, not for the case here. The case we discuss is RLF happens firstly then a successful HO is performed for fast MCG recovery. In the said case, the UE identity in RLF report is C-RNTI used in failed PCell, while the UE identity in SHR is C-RNTI for target cell, i.e. different UE identities are recorded in RLF-report and SHR. So the network cannot correlate RLF report and SHR in this case based on different UE identities.
Proposal 7: UE indicates the handover is triggered for fast MCG recovery in SHR, if UE stores SHR for handover triggered by fast MCG recovery.

Proposal 8: UE releases SHR-config configured by source cell when fast MCG recovery is performed, if UE does not store SHR for handover triggered by fast MCG recovery.
3 Conclusion 

In this contribution, we discussed some SON aspects for fast MCG recovery case, and the observations and proposals include: 
Proposal 1: UE indicates in the RLF-report whether the response message in fast MCG recovery is RRCrelease or RRCreconfiguration.

Proposal 2: RAN2 considers the consecutive failure scenario for MRO fast MCG recovery: RRCreconfiguration is received during fast MCG recovery but the handover is failed.
Proposal 3: UE indicates a PSCell change happens during fast MCG recovery if a successful PSCell change is performed when T316 is running.

Proposal 4: UE includes both source PSCell Id and target PSCell Id in RLF report when fast MCG recovery failure cause is PSCell change failure.

Proposal 5: UE includes the handover target cell identity in the RLF report when RRCReconfiguration is received in response to MCGFailureInformation.

Proposal 6: RAN2 discusses whether UE stores SHR for handover triggered by fast MCG recovery.
Proposal 7: UE indicates the handover is triggered for fast MCG recovery in SHR, if UE stores SHR for handover triggered by fast MCG recovery.

Proposal 8: UE releases SHR-config configured by source cell when fast MCG recovery is performed, if UE does not store SHR for handover triggered by fast MCG recovery.
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