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1. Introduction
In RAN2#112e meeting, the SON for CHO and DAPS has been discussed, and some agreements were made [1]. In this contribution, we continue to discuss CHO and DAPS mobility enhancement issues. 
1. CHO mobility enhancement
2.1 CHO scenario
In RAN2#112e meeting, there are three successive CHO related failure scenarios were made:
Focused scenarios:
In case of successive CHO related failures, the UE stores and reports both RLF related information in the RLF report. The successive failure referred above, includes at least the following scenarios.
	a.	A UE that has CHO configuration declares RLF in the source cell. The UE selects for connection re-establishment a configured candidate CHO target cell. The UE fails to re-establish to the selected CHO candidate cell.
	b.	A UE that has CHO configuration executes the CHO towards the target cell upon fulfilling the configured condition and experiences a HO failure. The UE selects for connection re-establishment a configured candidate CHO target cell. The UE fails to re-establish to the selected CHO candidate cell.
	c.	A UE that has CHO configuration executes the normal HO towards the target cell and experiences a HO failure. The UE selects for connection re-establishment a configured candidate CHO target cell. The UE fails to re-establish to the selected CHO candidate cell using CHO procedure.
Note: other scenarios still can be discussed.


	FFS: Further clarification on the successful reestablishment.

In email #803, the three successive CHO related failure scenarios were discussed and the wording was revised [2]. We agree with the intention about these three scenarios, but the wording could be improved since ambiguity still exists in the agreement. In our opinion, after the UE experience the first failure, the UE will perform the cell selection procedure, if the UE selects the cell which is the candidate CHO target cell, the UE will perform CHO recovery procedure by using the corresponding RRCReconfiguration of the selected target cell configured in the CHO configuration. However, the wording in the agreement that the UE fails to re-establish to the selected CHO candidate cell is not accurate as this procedure is CHO recovery instead of re-establish. Thus, we revised the wording with more accurate description as below:
	a A UE that has CHO configuration, declares RLF in the source cell.  and then The UE choose a CHO candidate cell while T311 running and selects for connection re-establishment a configured candidate CHO target cell. The UE fails to re-establish access to the selected CHO candidate cell.
b A UE that has CHO configuration, fail to access to executes the CHO candidate towards the targetcell after upon fulfilling the configured execution condition triggered,and experiences a HO failure. and then The UE selects choose a CHO candidate for connection re-establishment a configured candidate CHO target cell while T311 running. The and UE fails to access re-establishto the selected CHO candidate cell.
c. A UE that has CHO configuration, fail to access to executes the normal HO towards the target cell after receiving normal HO configuration, and then experiences a HO failure. The UE choose a CHO candidate cell while T311 running and selects for connection re-establishment a configured candidate CHO target cell. The UE fails to access re-establish to the selected CHO candidate cell using CHO procedure.



Proposal 1: Revise the wording of the scenarios descriptions as below to avoid ambiguous comprehension:
a. A UE that has CHO configuration, declares RLF in the source cell and then UE choose a CHO candidate cell while T311 running and UE failed to access to the selected CHO candidate cell.
b. A UE that has CHO configuration, fails to access to the CHO candidate cell after configured CHO execution condition triggered, and then UE choose a CHO candidate cell while T311 running and UE failed to access to the selected CHO candidate cell.
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]c. A UE that has CHO configuration, fails to access to the target cell after receiving normal HO configuration, and then UE choose a CHO candidate cell while T311 running and UE failed to access to the selected CHO candidate cell.
The CHO successful reestablishment scenarios were left as a FFS in the last meeting. Compared with the successive CHO related failures scenarios, the CHO successful reestablishment scenarios can be clarified using the following statement:
	d. A UE that has CHO configuration, declares RLF in the source cell and then UE choose a CHO candidate cell while T311 running and UE successfully accesses to the selected CHO candidate cell.
e. A UE that has CHO configuration, fails to access to the CHO candidate cell after configured CHO execution condition triggered, and then UE choose a CHO candidate cell while T311 running and UE successfully accesses to the selected CHO candidate cell.
f. A UE that has CHO configuration, fails to access to the target cell after receiving normal HO configuration, and then UE choose a CHO candidate cell while T311 running and UE successfully accesses to the selected CHO candidate cell.



Proposal 2: Clarify the CHO successful reestablishment scenarios using the following statement:
d. A UE that has stored valid CHO configuration, declares RLF in the source cell and then UE choose a CHO candidate cell while T311 running and UE successfully accesses to the selected CHO candidate cell.
e. A UE that has stored valid CHO configuration, fails to access to the CHO candidate cell after configured CHO execution condition triggered, and then UE choose a CHO candidate cell while T311 running and UE successfully accesses to the selected CHO candidate cell.
f. A UE that has stored valid CHO configuration, fails to access to the target cell after receiving normal HO configuration, and then UE choose a CHO candidate cell while T311 running and UE successfully accesses to the selected CHO candidate cell.
In addition, we have discussed the CHO scenarios and made some agreements in the previous two meetings. But there are still some scenarios are not included. Our analysis is as follows:
For failure scenarios:
1)  RLF/HOF-CHO recovery failure  
[bookmark: OLE_LINK5][bookmark: OLE_LINK6]2)  RLF/HOF (legacy scenario) 
3)  CHO failure-CHO recovery failure 
4)  CHO failure
For successful scenarios:
[bookmark: OLE_LINK7][bookmark: OLE_LINK8]1)  RLF/HOF -CHO recovery success  
2)  CHO failure-CHO recovery success 
3)  HO/CHO success
4)  CHO success- RLF at target cell soon
5)  RLF/HOF -CHO recovery success- RLF at target cell soon
6)  CHO failure-CHO recovery success - RLF at target cell soon 
For failure scenarios, 1) and 3) are covered by the proposal 1 which were agreed in the last meeting. Scenario 2) is the legacy scenario and scenario 4) was agreed in the RAN2#111e meeting.
For successful scenarios, 2), 3) and “HOF-CHO recovery success” in 1) were agreed in RAN2#111e meeting. Scenario “RLF-CHO recovery success” is included in proposal 2. But for scenarios 4), 5) and 6) which UE occur RLF at target cell soon after successfully CHO execute. This could be caused by too early handover or handover to wrong cell. Similar to traditional too early handover, the handover need to be executed later, the execute condition was configured for CHO need to be optimized. If RLF is caused by handover to wrong cell, the candidate cell and the execute condition in CHO configuration is not suitable which need also to be optimized. Therefore, we think the scenarios 4), 5) and 6) should be discussed for MRO optimization.
Proposal 3: RAN2 to consider the following CHO scenarios:
g. CHO success - RLF at target cell soon
h. RLF/HOF - CHO recovery success - RLF at target cell soon
i. CHO failure - CHO recovery success - RLF at target cell soon
2.2 [bookmark: _GoBack]CHO related parameters in RLF report
After RAN2#112e meeting, email discussion #853 was held about the CHO related parameters in RLF report [3]. In this email discussion, timer-related parameters were discussed and most companies agreed the time elapsed since CHO execution until connection failure. In addition, an LS was received from RAN3 [4], including the following:
	Regarding SON enhancements for CHO, RAN3 agreed:
· UE reports the time elapsed since CHO execution initialization until connection failure to network;
· if UE has experienced failure twice, UE reports information related to each failure to network.



As showed in the table above, RAN3 had agreed to report the time elapsed since CHO execution initialization until connection failure to network. We can introduce the timer based on RAN3 requirement.
Proposal 4: Introduce time elapsed since CHO execution until connection failure based on RAN3 requirement.
For other measurement related parameters which were discussed in [3], considering that almost all the configured candidate cells are included in the neighbor cells measurement reporting, and the network knows the configured CHO execution conditions, we think the following three ways are sufficient and equivalent for recoding the CHO measurement related parameters in RLF report:
Option1:  List of candidate cells IDs
Option2:  Indication of whether a measured neighbor cell was a CHO candidate cell or not
Option3:  Latest radio measurement results of the candidate target cells
Compared with Option1, Option2 seems to introduce more complexity as all the neighbor cells will be indicated whether or not to be the CHO candidate cell. In addition, Option3 increases the redundant measurement information as the latest radio measurement results of the candidate target cells have been included in the neighbor cell measurement results reporting. As Option1 is simpler and has no redundancy for measurement results, we prefer to Option1.
Proposal 5: List of candidate cells IDs for CHO should be included in the RLF report.
If any of the options above are agreed, the implicit way could be used to distinguish the normal handover and conditional handover.
Proposal 6: Implicit way could be used to distinguish normal handover and conditional handover.
2.3 CHO Signaling model for RLF report
In the email discussion [3], most companies reached the consensus that there will be separate IEs within the existing RLF-report are used to represent the second HOF. The first HOF can be represented by reusing as much as possible existing IEs. Considering there are two times of failure information at most related to CHO, and to minimize the size of signaling, we support the structure mentioned above for recording two CHO related failures information.
Proposal 7: “Separate IEs within the existing RLF-report are used to represent the second HOF. The first HOF can be represented by reusing as much as possible existing IEs” could be used for recording two CHO related failures information.
1. DAPS scenario and related parameters in RLF Report
In the last meeting, the DAPS scenario was discussed and the successive failures scenario associated to DAPS was agreed as below:
Agreements:
	In case of successive failures associated to DAPS, the UE stores and reports both failure related information (FFS the details of the information). The successive failure referred above, includes the following scenarios:
	UE declares RLF on the source cell while performing the DAPS towards the target cell and declares HOF towards the target cell.

For DAPS handover, we think the first step is to clarify the scenario we need to discuss. After that, we could consider the specific parameters in one scenario. As the successive failures scenario were agreed in last meeting and left a FFS for the details of the information. In this section, we discuss the parameters in RLF report for the successive failures scenario. Except that, we also discuss some other scenarios which we think should be considered for DAPS handover.
Scenario1: UE declares RLF on the source cell while performing the DAPS towards the target cell failure
Scenario1 was agreed in last meeting, the UE occurs RLF on the source cell while performing the DAPS towards the target cell failure, the UE cannot fallback to source cell, the UE will trigger the connection re-establishment procedure. The UE can store and report both failures related information and the details of the information are FFS. 
[bookmark: OLE_LINK9][bookmark: OLE_LINK10]Considering there are two times of failue information in scenario1, the UE can record the first RLF related failure by reusing the legacy IEs. For the DAPS handover failure information, expect for recording the source cell and the target cell which were agreed in last meeting, the explicit indicator for DAPS HO failure is needed to distinguish the normal handover and DAPS handover. In addition, the time elapsed since DAPS HO execution until RLF occur in source cell should also be recorded for deciding the RLF occur in source cell before or after the DAPS handover. Other related parameters can reuse the legacy IEs with minor modification in field descriptions.
Proposal 8: The following parameters can be recorded in RLF report:
· explicit indicator for DAPS handover failure
· time elapsed since DAPS HO execution until RLF occur in source cell
· other related parameters can reuse the legacy IE with minor modification in field description
Scenario2: failed DAPS handover to the target cell but successfully fallback to source
The scenario occurs when the UE experiences a DAPS handover failure, but successfully fallback to the source cell to maintain connectivity. At this moment, the UE will send FailureInformation message to the source cell to indicate daps-failure.
Proposal 9: RAN2 to consider the following DAPS scenarios: 
· Failed DAPS handover to the target cell but successfully fallback to source

For scenario2, if the DAPS handover failure information is recorded in FailureInformation message was discussed and had no consensus. In our opinion, if UE occurs the DAPS handover failure, the UE records the failure information in RLF report. When the UE successfully fallback to the source cell, it means that the failure was solved. This can be compared with MCG failure recovery scenario. In current mechanism, the UE will delete the RLF report if the UE received the RRC Reconfiguration/RRC Release/MobilityFromNRCommand/MobilityFromEUTRACommand which means the MCG failure was solved successfully. Similarly for DAPS handover, if the UE successfully fallback to source cell, the UE will delete the RLF report.  However, the DAPS handover failure does occur and need to be optimized. Therefore, we suggest to record the DAPS handover failure information in FailureInformation message for handover optimization.
Proposal 10: DAPS handover failure information could be included in FailureInformation message for handover optimization.
Scenario3: UE declares RLF on the source cell before successfully DAPS handover towards target cell 
Scenario 3 occurs when the UE declares RLF on the source cell before successfully DAPS handover to the target cell. Same as scenario 1, the time elapsed since DAPS HO execution until RLF occur in source cell should be recorded. The RLF failure information in source cell should be record by using the legacy IEs.
Scenario4: UE declares RLF on the source cell after successfully DAPS handover towards target cell 
Scenario 4 occurs when the UE performs the DAPS handover and RACH to the target cell successfully, but the source cell occurs RLF before receiving the daps-SourceRelease. Same as scenario 1, the time elapsed since DAPS HO execution until RLF occur in source cell should be recorded. The RLF failure information in source cell should be record by using the legacy IEs.
Scenario 5: UE performs DAPS handover towards target cell successfully and RLF occur in target cell soon while source cell keep connected
For scenario 5, the UE performs DAPS handover towards target cell successfully, the RLF occur in target cell soon, but the source cell keep connected. In this case, the UE will perform the re-establishment procedure. The re-establishment cell could be source cell or a third cell. The RLF failure information in target cell should be record by using the legacy IEs.
Scenario 6: UE declares RLF on the source cell while successfully performing the DAPS handover towards target cell and RLF occur in target cell soon
Compared with scenario 5, the UE successfully performs DAPS handover towards target cell, the RLF occur in target cell soon, however the UE declares RLF on the source cell. In this case, the UE will re-establishment to a third cell. The time elapsed since DAPS HO execution until RLF occur in source cell should be recorded. The two times of RLF failure information in source cell and target cell should be record by using the legacy IEs.
Proposal 11: RAN2 to consider the following DAPS scenarios: 
· UE declares RLF on the source cell before successfully DAPS handover towards target cell
· UE declares RLF on the source cell after successfully DAPS handover towards target cell
· UE performs DAPS handover towards target cell successfully and RLF occur in target cell soon while source cell keep connected
· UE declares RLF on the source cell while successfully performing the DAPS handover towards target cell and RLF occur in target cell soon
1. Conclusion
In conclusion, we propose the followings:
Proposal 1: Revise the wording of the scenarios descriptions as below to avoid ambiguous comprehension:
a. A UE that has CHO configuration, declares RLF in the source cell and then UE choose a CHO candidate cell while T311 running and UE failed to access to the selected CHO candidate cell.
b. A UE that has CHO configuration, fails to access to the CHO candidate cell after configured CHO execution condition triggered, and then UE choose a CHO candidate cell while T311 running and UE failed to access to the selected CHO candidate cell.
c. A UE that has CHO configuration, fails to access to the target cell after receiving normal HO configuration, and then UE choose a CHO candidate cell while T311 running and UE failed to access to the selected CHO candidate cell.
Proposal 2: Clarify the CHO successful reestablishment scenarios using the following statement:
d. A UE that has stored valid CHO configuration, declares RLF in the source cell and then UE choose a CHO candidate cell while T311 running and UE successfully accesses to the selected CHO candidate cell.
e. A UE that has stored valid CHO configuration, fails to access to the CHO candidate cell after configured CHO execution condition triggered, and then UE choose a CHO candidate cell while T311 running and UE successfully accesses to the selected CHO candidate cell.
f. A UE that has stored valid CHO configuration, fails to access to the target cell after receiving normal HO configuration, and then UE choose a CHO candidate cell while T311 running and UE successfully accesses to the selected CHO candidate cell.
Proposal 3: RAN2 to consider the following CHO scenarios:
g. CHO success - RLF at target cell soon
h. RLF/HOF - CHO recovery success - RLF at target cell soon
i. CHO failure - CHO recovery success - RLF at target cell soon
Proposal 4: Introduce time elapsed since CHO execution until connection failure based on RAN3 requirement.
Proposal 5: List of candidate cells IDs for CHO should be included in the RLF report.
Proposal 6: Implicit way could be used to distinguish normal handover and conditional handover.
Proposal 7: “Separate IEs within the existing RLF-report are used to represent the second HOF. The first HOF can be represented by reusing as much as possible existing IEs” could be used for recording two CHO related failures information.
Proposal 8: The following parameters can be recorded in RLF report:
· explicit indicator for DAPS handover failure
· time elapsed since DAPS HO execution until RLF occur in source cell
· other related parameters can reuse the legacy IE with minor modification in field description
Proposal 9: RAN2 to consider the following DAPS scenarios: 
· Failed DAPS handover to the target cell but successfully fallback to source
Proposal 10: DAPS handover failure information could be included in FailureInformation message for handover optimization.
Proposal 11: RAN2 to consider the following DAPS scenarios: 
· UE declares RLF on the source cell before successfully DAPS handover towards target cell
· UE declares RLF on the source cell after successfully DAPS handover towards target cell
· UE performs DAPS handover towards target cell successfully and RLF occur in target cell soon while source cell keep connected
· UE declares RLF on the source cell while successfully performing the DAPS handover towards target cell and RLF occur in target cell soon
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