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Introduction

It is agreed in RAN2#112-e meeting that RAN2 will at least introduce successful HO report for normal HO case, with CHO and DAPS cases ffs. And in last meeting, fundamental information have been agreed to included in the successful HO report, which includes the source cell and target cell related identifiers and measurements.
After RAN2#113-e, one post meeting email ([Post113-e][851][NR17 SONMDT] HO related SON changes (Ericsson)) has been assigned to discuss HO related SON aspects, where the targeted scenarios for successful HO report together with LS from RAN3 (R2-2008725) on successful HO report have been extensively discussed. In this contribution, we will based on the outcome from this post email discussion, discuss some remaining issues on successful HO report, including the signalling structure proposed.   
Discussion
Scenarios and content
Based on the outcome of email discussion [Post113-e][851][NR17 SON/MDT] HO related SON changes (Ericsson) [2], majority companies have agreed to introduce successful HO report in case the running time of T310 and T312( if configured) exceeds certain threshold. In our understanding such scenarios presents the case HO is completed under bad radio environment which is one of the two scenarios that have been identified during study item phase.

Successful HO with sub-optimal RA configuration
Another scenario that have been identified and included in RAN3’s LS as interested for studying is successful HO with sub-optimal RA configuration. Since NW will reserved contention free resource for UE to access target during HO to mitigate access delay, we think it is also useful to store the successful HO in case RA configuration is sub-optimal, especially when the RA is not completed based on CFRA resource, since additional access delay will be introduced or even the RA might not be successful due to failure contention resolution.

Observation 1: In case RA configuration is sub-optimal, especially when the RA is not completed based on CFRA resource, since additional access delay will be introduced or even the RA might not be successful due to failure contention resolution.
As aforementioned, NW will configure the CFRA resource for UE to initiate the RA procedure, but if the CFRA resource is not used during the procedure or the successful RA attempt is not based on the CFRA resource configured, implies that the CFRA resource is in-appropriate, which is a waste of RA resource. 

Observation 2: Successful HO not based on contention free resource configured is a result of sub-optimal RA resource configuration, which increases the unsuccessful rate of HO also wastes the RA resource reserved.
Since current RA report allows UE to store the RA resource information as well as RA performance information of the successful completed RA procedure, it come for free for UE to be able to based on the RA information stored to identify the suboptimal RA completed situation, e.g., whether the last successful attempt is based on CFRA or CBRA resource, or the ratio of CFRA attempt among the total attempts is less than a configured threshold.

Observation 3: UE can based on the RA information stored in RA report to identity the RA procedure completed in suboptimal RA resource,  e.g., whether the last successful attempt is based on CFRA or CBRA resource, or the ratio of CFRA attempt among the total attempts is less than a configured threshold, which can be used as triggering event for storing the successful HO report.
It is useful to store the successful HO report when CFRA configuration or performance is sub-optimal which includes following scenarios:

The successful RA attempt is not based on CFRA resource

the ratio of CFRA attempt among the total attempts is less than a configured threshold

Proposal 1: It is useful to store the successful HO report when CFRA configuration or performance is sub-optimal which includes following scenarios:

The successful RA attempt is not based on CFRA resource

the ratio of CFRA attempt among the total attempts is less than a configured threshold
To allow NW to perform necessary RA resource optimization, in case successful HO is stored when RA configuration is sub-optimal, UE includes the the same amount of RA information as in ra-InformationCommon of RA report in successful HO report.
Proposal 2: in case successful HO is stored when RA configuration is sub-optimal, UE includes the the same amount of RA information as in ra-InformationCommon of RA report in successful HO report
Signalling model
There are two alternatives to store successful HO report, one is similar to RLF report, UE always store the latest successful HO information in successful HO report, another is to introduce multiple entries to store successful HO information. Considering one of the work assumptions from RAN3#110e is that Successful HO Report is defined as a list, i.e. the Successful HO Report can include multiple entries. Also successful HO report is used for optimization, which means more information to be stored can help improve the optimization strategies.

Observation 4: Multiple entries allow storing sufficient successful HO information to improve NW’s decision on optimization, which is also the work assumption agreed in RAN3#110-e meeting.

Proposal 3: It is proposed to have multiple entries for successful HO report where each entry includes information of one successful HO event triggered.

For configuration:

As discussed in email discussion[2] as well as in previous meeting contributions，different trigger can be used to trigger the logging of successful HO report, to limited the successful HO being stored, it is useful for NW to be able to configure the interested trigger for successful HO report.

Also prior configuration is needed to support some triggering event, for example, NW needs to configure a threshold value for UE to compare with in case successful HO report is stored when running time of T310 exceeds certain level.
Observation 5: Prior configuration is needed for NW to configure the triggering event, or threshold of triggering event for UE to log successful HO report.

Since successful HO report might need extra UE capability and consumes more UE memory, therefore it is preferred that UE logs successful HO report in case prior configuration is received for successful HO report (interested trigger and corresponding configuration), otherwise UE doesn’t store successful HO report.
Proposal 4: UE logs successful HO report in case prior configuration is received for successful HO report (interested trigger and corresponding configuration), otherwise UE doesn’t store successful HO report.
For reporting:

Since successful HO report is very similar to RLF report, to minimize the specs impact the general design of RLF report can be reused for successful HO report, which means UE will report the availability of successful HO report to NW in each completed message send in RRC procedure, e.g., RRCReconfigurationComplete, RRCReestablishmentComplete, RRCSetupComplete, RRCResumeComplete message and in UEInformationResponse message. The same as RLF report, UE based on the explicit request from NW via UEInformationRequest to report the successful HO report, and successful HO report will be reported in UEInformationResponse message.
Observation 6: Since successful HO report is very similar to RLF report, to minimize the specs impact the general design of RLF report, i.e., UEInformationRequest/UEInformationResponse message is used for successful HO report.
Proposal 5: UE includes the availability of successful HO report to NW in each completed message send in RRC procedure, i.e., RRCReconfigurationComplete, RRCReestablishmentComplete, RRCSetupComplete, RRCResumeComplete and in UEInformationResponse message if it has available successful HO report to be reported.
Proposal 6: UEInformationRequest/UEInformationResponse message is used for successful HO report request and report.
Considering there are multiple successful HO report being stored, whether to support one-shot report or NW can independent request UE to report partial of the successful HO report is worth discussing.

As aforementioned, prior configuration will be needed to support successful HO report, in which case NW can already configure UE to store the successful HO report under the scenarios it is interested in, therefore no further filtering is needed for request and report procedure. Also how to deal with the un-requested entries of successful HO report may also needs further discussion which cause extra complexity in UE behavior. It is obvious that requesting report with one-shot is simpler and more straightforward in specs point of view. Based on above, it is proposed UE always report complete successful HO report via one-shot request from NW, i.e., no need for separate request and partially report.

Observation 7: By pre-configuration, NW can already configure UE to store the successful HO information under it’s interested scenarios, no separate request requirement is needed. 
Observation 8: Allow partially request successful HO report leads extra complexity in UE behavior since how to deal with remaining successful HO entries requires further discussed. 
Proposal 7: It is proposed UE always report complete successful HO report via one-shot request from NW, i.e., no need for separate request and partially successful HO report.

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

Scenarios and content
Observation 1: In case RA configuration is sub-optimal, especially when the RA is not completed based on CFRA resource, since additional access delay will be introduced or even the RA might not be successful due to failure contention resolution.

Observation 2: Successful HO not based on contention free resource configured is a result of sub-optimal RA resource configuration, which increases the unsuccessful rate of HO also wastes the RA resource reserved.
Observation 3: UE can based on the RA information stored in RA report to identity the RA procedure completed in suboptimal RA resource,  e.g., whether the last successful attempt is based on CFRA or CBRA resource, or the ratio of CFRA attempt among the total attempts is less than a configured threshold, which can be used as triggering event for storing the successful HO report.
Proposal 1: It is useful to store the successful HO report when CFRA configuration or performance is sub-optimal which includes following scenarios:

The successful RA attempt is not based on CFRA resource

the ratio of CFRA attempt among the total attempts is less than a configured threshold
Proposal 2: in case successful HO is stored when RA configuration is sub-optimal, UE includes the the same amount of RA information as in ra-InformationCommon of RA report in successful HO report
Signalling design for successful HO
Observation 4: Multiple entries allow storing sufficient successful HO information to improve NW’s decision on optimization, which is also the work assumption agreed in RAN3#110-e meeting.

Proposal 3: It is proposed to have multiple entries for successful HO report where each entry includes information of one successful HO event triggered.

For configuration:

Observation 5: Prior configuration is needed for NW to configure the triggering event, or threshold of triggering event for UE to log successful HO report.

Proposal 4: UE logs successful HO report in case prior configuration is received for successful HO report (interested trigger and corresponding configuration), otherwise UE doesn’t store successful HO report.
For reporting:

Observation 6: Since successful HO report is very similar to RLF report, to minimize the specs impact the general design of RLF report, i.e., UEInformationRequest/UEInformationResponse message is used for successful HO report.

Observation 7: By pre-configuration, NW can already configure UE to store the successful HO information under it’s interested scenarios, no separate request requirement is needed. 
Observation 8: Allow partially request successful HO report leads extra complexity in UE behavior since how to deal with remaining successful HO entries requires further discussed. 
Proposal 5: UE includes the availability of successful HO report to NW in each completed message send in RRC procedure, i.e., RRCReconfigurationComplete, RRCReestablishmentComplete, RRCSetupComplete, RRCResumeComplete and in UEInformationResponse message if it has available successful HO report to be reported.
Proposal 6: UEInformationRequest/UEInformationResponse message is used for successful HO report request and report.
Proposal 7: It is proposed UE always report complete successful HO report via one-shot request from NW, i.e., no need for separate request and partially successful HO report.
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