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Introduction

In post-email discussion in [1] several open issues related to SHR has been discussed yet there are still no clear view on how to proceed forward and we’d like to share our understanding on this aspects.
Discussion
2.1 SHR configuration clarification

	Agreements RAN2#113bis-e

4
At least the following triggering conditions are applied for generating an HO Success Report in the case that the HO succeeds:

a.
The UE logs the HO success report if, while doing HO, T310 value exceeds a threshold

b.
The UE logs the HO success report if, while doing HO, T312 value exceeds a threshold

c.
The UE logs the HO success report if, while doing HO, T304 exceeds a threshold

d.
In case of DAPS, if the UE gets an RLF in the source while doing DAPS.


It is agreed in RAN2#113bis that UE will store SHR when DAPS source rlf is detected during DAPS HO (i.e., before RA is successful) . And there are two possible interpretations of above agreement d:

Interpretation 1: UE stores the SHR whenever source failure is detected during a DAPS HO

Interpretation 2: source-RLF-detected is included as a new trigger 
For interpretation 1, UE supporting SHR will always store SHR if source RLF is detected during DAPS HO regardless whether SHR is configured or not, which is current captured UE behavior in running 38331 CR [2].

Observation 1: In running 38331 CR for introducing 38331 SON, UE will always store SHR when detecting DAPS source RLF during DAPS HO regardless if there is configuration for SHR or not. 
It can be seen that the above behavior as described in above observation is not controllable by NW. As a result, UE might store SHR in vain if NW doesn’t support SHR or it has no interest in fetching the SHR. 

Observation 2: Behavior as described in observation 1 is not controllable by NW thus could result in storing SHR in vain if NW doesn’t support SHR or it has no interest in fetching the SHR. 
While interpretation 2 is aligned with other SHR storing condition agreed so far, which also gives more flexibility to NW since which trigger to be used for triggering SHR is under NW’s control. And NW can based on its own need to decide whether to include DAPS SHR in such condition.

Observation 3: Introduce trigger in SHR configuration to indicate whether UE is needed to store SHR when source RLF is detected in DAPS allow unified SHR design as well as provide sufficient flexibility for NW configuration. 
Proposal 1: Including source-RLF-detected as a new trigger in SHR configuration, which can be used to indicate UE to store SHR when source RLF is detected during DAPS HO.
2.2 Correlation of SHR and RLF-report

It has been identified in previous meeting that it is possible that UE could generate both SHR and RLF report for the same HO event, e.g., when CHO recovery is allowed, UE could first experience connection failure (RLF/CHOF/HOF) and performs successful CHO recovery. According to existing agreements UE will generate two separate reports (RLF report and SHR) and report separately indication. And based on discussion in subclause 2.2.1.2 of post email discussion in [2], it is companies’ consensus that existing mechanism cannot provide sufficient information to let NW know there is a correlation between SHR and RLF-report generated belongs to the same HO events. 

Observation 4: It is consensus that existing report mechanism cannot provide sufficient information to let NW know there is a correlation between SHR and RLF-report generated belongs to the same HO events. 

Then according the summary [1] basically there are three direction has been provided to enhance existing report mechanism to allow NW knows about the correlation between a SHR and RLF-report:

Alt1: Assisting information in SHR/RLF-report: time stamp/UE-ID/C-RNTI/etc...
Alt2: Additional indication to indicate the relationship of SHR and RLF-report when setting availability bit to NW  
Alt3: Merge SHR into RLF-report or vice versa
Observation 5: There are three direction has been proposed to enhance existing report mechanism to allow NW to know about the correlation between a SHR and RLF-report:

Alt1: Assisting information in SHR/RLF-report: time stamp/UE-ID/C-RNTI/etc...
Alt2: Additional indication to indicate the relationship of SHR and RLF-report when setting availability bit to NW  
Alt3: Merge SHR into RLF-report or vice versa
The problem for alt1 is that since there is no additional information for NW to know there is relationship between SHR and RLF-report, therefore it is possible only part of information will be fetched and the other half can be deleted. Therefore even with the additional information included, it is still possible only part of information can be provided. 

Observation 6: Alternative 1 of observation 5 is usefulness if either SHR or RLF-report is deleted which is possible based on existing report mechanism. 
Alt 2 seems to be an improvement of alt1, however, it will put additional restriction in NW’s implementation since NW will need to fetch them immediately otherwise the same problem as in alt 1 could occur. Because in current specs, NW might not always request UE to report RLF-report/SHR when receiving the availability due to other more urgent transmissions. If the reports are not fetched immediately, it is possible one of the reports can be deleted before reporting, thus the same problem as alt1 occurs. And only partial report is fetched might instead mislead NW’s analysis. 
Observation 7: Alt2 is only useful when NW always immediately request RLF-report/SHR when availability bits are received which puts unnecessary restriction on NW’s implementation especially when there are more urgent services.
Observation 8: Both alt1/2 cannot guarantee that complete information of the same HO is provided to NW while partial report might instead mislead NW’s understanding.

Since UE is always aware if the SHR and RLF-report generated belongs to the same HO or not, it is possible for UE to merge SHR in RLF-report or another way around. After doing so UE can delete redundant version from previous stored reports. Since the generated SHR/RLF-report related to the same HO event, thus the validity time for both events can be considered as the same.With this alternative it is guaranteed that both reports can always be fetched at the same time or be deleted at the same time.
Also it requires no additional information to be included in either report itself or in availability bit setting, and it is also easier for NW to proceed (e.g., less RAN3 impacts).

Observation 9: It is possible for UE to include SHR in RLF-report or vice versa and delete the redundant part, which guarantees that the information related the same HO can always be fetched together.

Observation 10: Alt 3 requires no additional information to be included in either report itself or in availability bit setting and it is also easier for NW to proceed. 

Therefore based on above analysis, it is proposed that UE includes RLF-report into SHR or vice versa if they are associated to the same HO, and delete the redundant previous stored report.
Proposal 2: UE includes RLF-report into SHR or vice versa if they are associated to the same HO, and delete the previous stored report to avoid redundancy.

Conclusion and proposals

Based on above analysis, we have the following proposals: 

SHR configuration clarification
Observation 1: In running 38331 CR for introducing 38331 SON, UE will always store SHR when detecting DAPS source RLF during DAPS HO regardless if there is configuration for SHR or not. 
Observation 2: Behavior as described in observation 1 is not controllable by NW thus could result in storing SHR in vain if NW doesn’t support SHR or it has no interest in fetching the SHR. 
Observation 3: Introduce trigger in SHR configuration to indicate whether UE is needed to store SHR when source RLF is detected in DAPS allow unified SHR design as well as provide sufficient flexibility for NW configuration. 
Proposal 1: Including source-RLF-detected as a new trigger in SHR configuration, which can be used to indicate UE to store SHR when source RLF is detected during DAPS HO.
Correlation of SHR and RLF-report

Observation 4: It is consensus that existing report mechanism cannot provide sufficient information to let NW know there is a correlation between SHR and RLF-report generated belongs to the same HO events. 

Observation 5: There are three direction has been proposed to enhance existing report mechanism to allow NW to know about the correlation between a SHR and RLF-report:

Alt1: Assisting information in SHR/RLF-report: time stamp/UE-ID/C-RNTI/etc...
Alt2: Additional indication to indicate the relationship of SHR and RLF-report when setting availability bit to NW  
Alt3: Merge SHR into RLF-report or vice versa
Observation 6: Alternative 1 of observation 5 is usefulness if either SHR or RLF-report is deleted which is possible based on existing report mechanism. 
Observation 7: Alt2 is only useful when NW always immediately request RLF-report/SHR when availability bits are received which puts unnecessary restriction on NW’s implementation especially when there are more urgent services.
Observation 8: Both alt1/2 cannot guarantee that complete information of the same HO is provided to NW while partial report might instead mislead NW’s understanding.

Observation 9: It is possible for UE to include SHR in RLF-report or vice versa and delete the redundant part, which guarantees that the information related the same HO can always be fetched together.

Observation 10: Alt 3 requires no additional information to be included in either report itself or in availability bit setting and it is also easier for NW to proceed. 

Proposal 2: UE includes RLF-report into SHR or vice versa if they are associated to the same HO, and delete the previous stored report to avoid redundancy.
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