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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction & Background
Rel-17 SON/MDT [1] includes the following RAN2-led objectives in the context of MDT. 
· Support of data collection for SON features, including CCO, inter-system inter-RAT energy-saving, inter-system load balancing, 2-step RACH optimization, mobility enhancement optimization, and leftovers of Rel-16 SON/MDT WI (PCI selection, energy efficiency (OAM requirements), Successful Handovers Reports, UE history information in EN-DC, load balancing enhancement, MRO for SN change failure, RACH Optimization enhancements) [RAN3, RAN2] 
· Specification of the UE reporting is necessary to enhance the network configuration [RAN2]. 

This paper intended to discuss open issues related to CHO and DAPS HO and fast MCG recovery optimizations.
2. Discussion
2.1 SON aspects of CHO
2.1.1 timeConnFailure IE reporting for CHO

In RAN2#115-emeeting, we have FFS on the definition of timeConnFailure. In the post RAN2#115-emeeting email discussion, the rapporteur has pointed out the scenario of too early handover depicted in Figure 1. 

                            
[bookmark: _Ref83633873]Figure 1: Comparison between Option 1 and Option 2 for the "Time D" [2].
In the scenario depicted in Figure 1, UE connected to cell A performs successful handover to cell B  receives a new CHO configuration at cell B  then UE faces RLF at cell B before it can implement and perform the handover to follow the new CHO configuration. Figure 2 illustrates the sequence of events on the timeline, where the UE first receives the HO command in cell A and after successful HO to cell B, UE receives the CHO command. 


 

Observation 1: One can consider different optimizations for the scenarios depicted in Figure 1 and Figure 2 as the following:
a. Optimization/enhancement of HO command by considering too early/wrong cell handover.
b. Optimization/enhancement of CHO command by considering inefficient CHO configuration or too late handover.

In our understanding, if the UE receives a HO command in cell B just after the successful handover, then the scenario would not be considered under too early a handover from cell A. Therefore, a similar analysis should be applicable here, i.e. if a UE receives a new RRCReconfiguration containing legacy HO command, CHO command, or DAPS HO command, we should consider optimizing the newly received configuration. 

Proposal 1: If a new RRCReconfiguration is received containing legacy HO, CHO, or DAPS HO command, MRO should optimize/enhance the newly received handover command. 

Proposal 2: The timeConnFailure is supposed to start at the reception of the CHO configuration and stop when the HOF/RLF occurs. The “Time D” amounts to the difference between timeConnFailure and “Time C”. 

2.1.2 Use of flag to indicate whether CHO was configured upon RLF at target cell after successful CHO

In RAN2#115-emeeting, RAN2 made the following agreement:

Agreements in 113bis are confirmed as:
1	Include in the RLF-report for CHO the following:
a.	Configured CHO execution condition(s) (A3 and/or A5 event configuration, TTT values)
c.	Latest radio measurement results of the candidate target cells

Try to reuse the existing mechanism as much as possible.

Agreement a. can be revisited if RAN3 has further progress on it.

In post RAN2#115-emeeting, we are discussing if we need a flag indicating whether the last executed HO before the RLF in the target cell was a CHO HO. Note that based on the above agreement in RAN2#115-emeeting, UE will include a flag to indicate if a neighboring cell was configured as the CHO target. In our understanding, the inclusion of this flag in the RLF report (in the neighboring cell measurement IE) should be sufficient to indicate whether the last executed HO before the RLF in the target cell was a CHO HO. Therefore, we do not need an additional flag/indicator for this.

Observation 2: In the neighboring cell measurements, UE includes the flag to indicate if a cell was configured as the target cell if the last executed HO was CHO handover (if CHO execution fails and if RLF happens at target cell after successful CHO execution) or RLF happened (before execution of CHO). 

Proposal 3: No explicit indicator is needed in the RLF report to indicate whether the last executed HO before the RLF in the target cell was a CHO.
2.2 SON aspects of DAPS HO
2.2.1 Use of flag to indicate whether DAPS HO was configured upon RLF at target cell after successful DPAS HO
We have the following DAPS HO FFS after RAN2#115-emeeting:

Include a DAPS HO indicator in the RLF-Report, in case the RLF occurs in the target cell after a DAPS HO.
In the post RAN2#115-emeeting, email discussion, we further discussed this. Different companies have pointed out the need for the flag, however, none of the companies have provided a solid argument about how this information is useful to the network. Note that from the MRO perspective, for differentiation among CHO and DAPS HO, an implicit indication that CHO execution was performed prior to RLF at the target, by indicating candidate target cell in the neighboring cell measurement to indicate is sufficient. For differentiation among legacy HO and DAPS HO, from the MRO perspective, timeConnSourceFailure timer can be used to implicitly indicate whether the last executed HO was DAPS HO if RLF at source cell is detected. When RLF at the source is not detected we can reuse timeConnSourceFailure to indicate whether the last executed HO was DAPS HO by setting the value of the timer as 0. Note that in no situation this timer value can be zero, as the reception of RRCReconfiguration containing DAPS HO and RLF at source cannot happen together. 

Observation 3: From the MRO perspective, for differentiation among CHO and DAPS HO, an implicit indication that CHO execution was performed prior to RLF at the target, by indicating candidate target cell in the neighboring cell measurement to indicate is sufficient.

Observation 4: From the MRO perspective, for differentiation among legacy HO and DAPS HO, timeConnSourceFailure timer can be used to implicitly indicate whether the last executed HO was DAPS HO if RLF at source cell is detected. When RLF at the source is not detected we can reuse timeConnSourceFailure to indicate whether the last executed HO was DAPS HO by setting the value of the timer as 0. Note that in no situation this timer value can be zero, as the reception of RRCReconfiguration containing DAPS HO and RLF at source cannot happen together.

Proposal 4: No explicit indicator is needed in the RLF report to indicate whether the last executed HO before the RLF in the target cell was a DAPS HO.
2.3 SON aspects of Fast MCG Recovery
In the post RAN2-113-emeeting email discussion 852 [5], we discussed whether to introduce the Fast MCG Recovery Failure related Information in the RLF report. In the conclusion of the email discussion, it is FFS whether to include the Fast MCG Recovery Failure Information in the RLF report. 

Observation 5: FFS whether to include fast MCG link recovery-related information in RLF report.

Observation 6: we believe that it comes under the umbrella of mobility enhancement optimization, therefore Fast MCG Recovery Failure should be considered under in rel-17. 

Proposal 5: Include fast MCG link recovery-related information in the RLF report.
3. Conclusion 
Observation 1: One can consider different optimizations for the scenarios depicted in Figure 1 and Figure 2 as the following:
a. Optimization/enhancement of HO command by considering too early/wrong cell handover.
b. Optimization/enhancement of CHO command by considering inefficient CHO configuration or too late handover.

Proposal 1: If a new RRCReconfiguration is received containing legacy HO, CHO, or DAPS HO command, MRO should optimize/enhance the newly received handover command. 

Proposal 2: The timeConnFailure is supposed to start at the reception of the CHO configuration and stop when the HOF/RLF occurs. The “Time D” amounts to the difference between timeConnFailure and “Time C”. 

Observation 2: In the neighboring cell measurements, UE includes the flag to indicate if a cell was configured as the target cell if the last executed HO was CHO handover (if CHO execution fails and if RLF happens at target cell after successful CHO execution) or RLF happened (before execution of CHO). 

Proposal 3: No explicit indicator is needed in the RLF report to indicate whether the last executed HO before the RLF in the target cell was a CHO.

Observation 3: From the MRO perspective, for differentiation among CHO and DAPS HO, an implicit indication that CHO execution was performed prior to RLF at the target, by indicating candidate target cell in the neighboring cell measurement to indicate is sufficient.

Observation 4: From the MRO perspective, for differentiation among legacy HO and DAPS HO, timeConnSourceFailure timer can be used to implicitly indicate whether the last executed HO was DAPS HO if RLF at source cell is detected. When RLF at the source is not detected we can reuse timeConnSourceFailure to indicate whether the last executed HO was DAPS HO by setting the value of the timer as 0. Note that in no situation this timer value can be zero, as the reception of RRCReconfiguration containing DAPS HO and RLF at source cannot happen together.

Proposal 4: No explicit indicator is needed in the RLF report to indicate whether the last executed HO before the RLF in the target cell was a DAPS HO.

Observation 5: FFS whether to include fast MCG link recovery-related information in RLF report.

Observation 6: we believe that it comes under the umbrella of mobility enhancement optimization, therefore Fast MCG Recovery Failure should be considered under in rel-17. 

Proposal 5: Include fast MCG link recovery-related information in the RLF report.
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