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1	Introduction
[bookmark: _Ref178064866]This paper discusses open issues related to Handover-related SON aspects, focusing in particular on the open issues that require more extensive discussion at the meeting [1].
2	Discussion
Following agreements made during RAN2#116-e online meeting are captured in the following:

Agreements:
1 The following method to support for Time D among the following: The “Time D” is represented via the timeConnFailure, which is supposed to start at CHO execution and stop when the HOF/RLF occurs.
2 An explicit indicator is added in the RLF report indicating whether the last executed HO before the RLF in the target cell was a CHO HO

Latest agreements from RAN2#116bis-e:
Agreements
1	In case the UE experiences an RLF in a cell after being configured with CHO configuration in that cell (i.e., RLF in source while having CHO config), the UE shall log in the RLF-Report, the already agreed timeSinceCHOReconfig which represents, in this case, the time elapsed between the RLF in that cell and the latest received CHO configuration while connected to that cell.
2	The following granularities are adopted for the timers timeConnSourceDAPSFailure, timeSinceCHOReconfig, timeBetweenEvents:
	a. timeConnSourceDAPSFailure: milliseconds
b. timeSinceCHOReconfig: hundreds of ms
c. timeBetweenEvents: milliseconds
3	Related to how to set the timeSinceFailure: keep the specification as-is (time since last failure).
4	For the inclusion of RA-InformationCommon in the SHR: RA-InformationCommon is included in SHR when T304 is above the threshold.

Observation 1	It is not possible for the network to identify that the SHR and RLF report are generated for the same HO.
5	The UP interruption time at HO is evaluated at PDCP layer without considering duplicates.
6	The UE is responsible for performing the user plane interruption time measurements at the HO i.e., in line with the agreement from RAN2#115 meeting.

There are however other remaining issues highlighted in the email discussion [1] and in various Editor´s note in the TS 38.331 running CR [2].
2.2 Successful HO Report
Related to SHR reporting, one aspect to be discussed is how to deal with scenarios in which the UE generates both an RLF report and HO success report associated to the same HO. This can happen for example in case the UE successfully completes an HO to a target cell (upon which it generates an SHR), and slightly after an early RLF is detected in the target (upon which an RLF Report is generated). 
In this case, it would be better if the SHR and the RLF-Report for the same HO are fetched together for HO optimization. Fetching them separately might lead to harmful consequences. Let´s in fact assume that initially only the RLF-Report is fetched, e.g. because the cell to which the UE reestablishes after the RLF only supports RLF fetching, e.g. it is a Rel.16 gNB. The source receives then the RLF-report and optimizes the HO parameters to avoid that in future. Let´s now assume that later on the UE is handed-over to another cell that fetches the SHR, e.g. a Rel-17 gNB. The source cell receives this SHR, but the source cell does not know that this SHR is associated to the same HO addressed in the RLF-Report previously received. Hence, the source cell might further change the HO parameters. This might potentially lead to erroneous HO settings, and hence possible future HO issues, because the HO setting that generated this SHR was already optimized before. On the other hand, the network does not have the possibility, given the current running CR, to figure out whether an SHR and an RLF-Report refer to the same HO.
To this end, the following proposal is marked for further discussion:
[image: ]

Regarding option B above, we believe that may not be sufficient, because when the NW receives the SHR (or RLF-Report) may not know whether the RLF-Report (or the SHR) was already transmitted by the UE. Only Option A provides this information, since the UE includes an indication in the SHR (RLF-Report) at the moment of the transmission of the RLF-Report (SHR) to the network. So that the network knows upon receiving the SHR (RLF-Report) that the RLF-Report (SHR) was already sent by the network previously. Option C does not seem to be enough. First of all because similar to option B does not allow to know whether the SHR (or RLF-Report) was already received, i.e. the network may first perform optimization based on the received RLF-Report. If then the SHR is received for the same UE, even if the C-RNTI is included it may not remember whether the RLF-Report was already received or not. Hence the same issue described in Observation 2 will remain. Additionally, the C-RNTI may be reassigned to other UEs over time, hence even assuming that the network stores all the RLF-Report (including the C-RNTI) and the SHR (including the C-RNTI) still there is no guarantee that an RLF-Report and an SHR having the same C-RNTI are associated to the same UE, i.e. to the same HO. 
[bookmark: _Toc95732673]The usage of C-RNTI in the SHR is not enough to solve the issue in Observation 2, because the network may not know whether an SHR (RLF-Report) has been already received at the moment of the RLF-Report (SHR) reception. Additionally, the C-RNTI may be re-assigned to other UEs over time, hence there is no guarantee that an RLF-Report and an SHR having the same C-RNTI are associated to the same UE, i.e. to the same HO.
Option E and F may also not be sufficient. Even if we allow the UE to merge the SHR into the RLF-Report (or the other way around) or to discard it, this may not be sufficient/possible in case the SHR is transmitted to the network before the RLF occurs. The availability of the SHR is transmitted by the UE in the RRCReconfigurationComplete at the HO completion, and the actual transmission of the SHR may happen immediately after upon network request. If the RLF occurs after, obviously it will not be possible to discard the SHR or to merge it in the RLF-Report, or to merge the RLF-Report in the SHR, since the SHR has been already transmitted.
[bookmark: _Toc95732674]Allowing the UE to merge the SHR into the RLF-Report (or the other way around) or to discard the SHR may not be always possible, in case the SHR is transmitted to the network immediately after HO completion before the RLF.
The timestamp, i.e. Option D, may work fine, however that implies significant overhead. Additionally, it is not possible to make the inclusion of the timestamp conditionally present depending on whether an RLF occurs. That is because at the moment of SHR generation, the UE cannot know whether an RLF would occur, hence the UE would need to always include the timestamp upon SHR generation.
[bookmark: _Toc95732675]Including the timestamp might imply significant overhead, especially since that should always be included in the SHR.
Given the above observations, we believe that Option A is most solid solution, that always allows the network to know whether another report was already received for the same HO. As a compromise, we foresee some benefits in combining the solution C with the solution A. By combining them in fact, the network can know at one time whether for a received RLF-Report (or SHR) the UE already transmitted an SHR (RLF-Report) and possibly associate the RLF-Report and the SHR to a specific UE.
[bookmark: _Toc95728638][bookmark: _Toc95769717]The UE includes an indicator in the RLF-Report (SHR) indicating whether the SHR (RLF-Report) has been already sent to the network for this HO (option a).
[bookmark: _Toc95728639][bookmark: _Toc95769718]The UE includes the C-RNTI in the SHR to aid the network in associating the SHR and RLF-Report to a specific UE.
2.3 On T312 handling in SHR and RLF-Report
Regarding the running CR, there is another issue that we would like to clarify regarding the logging of T312 as shr-Cause in the SHR. We have agreed that the UE shall generate the SHR if the value of T312 is above the respective configured threshold. However, we note that the T312 is running per measurement object, and there might be different T312 values can be configured by the network for different measurement objects.
[bookmark: _Toc95732676]The T312 timer is configured as part of each measurement object configuration. Hence the UE may be configured with multiple T312 for the different configured measurement objects and with different T312 values.
How the T312 timer is configured in the legacy specification should be taken into account when generating the SHR, e.g:
1. The UE shall log the SHR always when a T312 is running for any measurement identity configured to the UE
2. The SHR shall be generated only if the T312 associated to the measurement identity of the target cell is running. 

In our view, if option 1 is selected, it should be also included in the SHR the frequency for which the T312 was running, so that the network can optimize the corresponding frequency. Otherwise, just the SHR set to ‘t312-cause’ would not give useful information since it will remain unknown to the network for which frequency/measurement identity the UE experienced the T312 issue. On the other hand if option 2 is selected, it should just be clarified in the specification that the SHR shall be generated only if the T312 associated to the measurement identity of the target cell is running. In our view, it seems more reasonable to generated the SHR only if the T312 associated to the measurement identity of the target cell is running.
[bookmark: _Toc95728640][bookmark: _Toc95769719]Given that the T312 is associated to the measurement identity in legacy specification, clarify that the SHR shall be generated only if the T312 associated to the measurement identity associated to the target cell is running.
Related to this problem, it should be also discussed if the T312 threshold should be configured per measurement identity or if it should be specific for the measurement identity. In our view, since the T312 threshold is expressed in percentage, we can simply assume that this percentage is the same for all the T312 of the various measurement identities.
[bookmark: _Toc95728641][bookmark: _Toc95769720]The SHR configuration of the T312 threshold in successHO-config is common to any measurement identity configured to the UE.

2.3 On reducing SHR size (perRAInfoList instead of RA-InformationCommon)
During RAN2#116-bis meeting, the following agreement was made.
4	For the inclusion of RA-InformationCommon in the SHR: RA-InformationCommon is included in SHR when T304 is above the threshold.

When the UE performs the RA procedure for handover, the UE shall always use the default BWP related RA resources. The frequency location of these RA resources is known to the target node. Thus, including the entire RA-InformationCommon in the SHR seems unnecessary as fields like absoluteFrequencyPointA, locationAndBandwidth, subcarrierSpacing etc are known to the target node. The only new information that is unknown are the contents of the perRAInfoList. Therefore, we propose to reduce the SHR size by including only perRAInfoList instead of entire RA-InformationCommon when the SHR is generated due to T304 exceeding a threshold.
[bookmark: _Toc95769721]The UE includes perRAInfoList in the SHR instead of RA-InformationCommon when the T304 is above a configured threshold value.

3 Conclusion
In the previous sections we made the following observations: 
Observation 1	The usage of C-RNTI in the SHR is not enough to solve the issue in Observation 2, because the network may not know whether an SHR (RLF-Report) has been already received at the moment of the RLF-Report (SHR) reception. Additionally, the C-RNTI may be re-assigned to other UEs over time, hence there is no guarantee that an RLF-Report and an SHR having the same C-RNTI are associated to the same UE, i.e. to the same HO.
Observation 2	Allowing the UE to merge the SHR into the RLF-Report (or the other way around) or to discard the SHR may not be always possible, in case the SHR is transmitted to the network immediately after HO completion before the RLF.
Observation 3	Including the timestamp might imply significant overhead, especially since that should always be included in the SHR.
Observation 4	The T312 timer is configured as part of each measurement object configuration. Hence the UE may be configured with multiple T312 for the different configured measurement objects and with different T312 values.

Based on the discussion in the previous sections we propose the following:
Proposal 1	The UE includes an indicator in the RLF-Report (SHR) indicating whether the SHR (RLF-Report) has been already sent to the network for this HO (option a).
Proposal 2	The UE includes the C-RNTI in the SHR to aid the network in associating the SHR and RLF-Report to a specific UE.
Proposal 3	Given that the T312 is associated to the measurement identity in legacy specification, clarify that the SHR shall be generated only if the T312 associated to the measurement identity associated to the target cell is running.
Proposal 4	The SHR configuration of the T312 threshold in successHO-config is common to any measurement identity configured to the UE.
Proposal 5	The UE includes perRAInfoList in the SHR instead of RA-InformationCommon when the T304 is above a configured threshold value.
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Proposal 6 [Company-ido¢] RAN2 to consider one or more of the following
solutions to address the issue of SHR and RLF report are generated
for the same HO:

a. Indicator in the RLF-Report (SHR) indicating that the SHR (RLF-Report)
has been already sent to the network for this HO

b. Indicator in the RLF-Report (SHR) indicating that there is an SHR (RLF-
Report) associated to the same HO

c. C-RNTI to be included in the SHR, RLF-Report
d. Timestamps in the SHR and RLF-Report to link them in time

e. RLF-Report should be merged with the SHR if the SHR has not been sent
yet at the moment of RLF-Report generation, or the SHR should be
merged in the RLF-Report.

f. If RLF occurs within a certain time window after the generation of the
SHR, the SHR should be discarded if not yet transmitted




