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Introduction
One of the open issues for MRO is regarding SHR and RLF report generation and reporting. The following proposal is inviting companies to contribute their views.
[bookmark: _Toc93932606][bookmark: _Toc92978165][bookmark: _Toc90578206][bookmark: _Toc94273115] 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. [bookmark: _Toc90578207][bookmark: _Toc92978166][bookmark: _Toc93932607][bookmark: _Toc94273116]Indicator in the RLF-Report (SHR) indicating that the SHR (RLF-Report) has been already sent to the network for this HO
b. [bookmark: _Toc92978167][bookmark: _Toc93932608][bookmark: _Toc90578208][bookmark: _Toc94273117]Indicator in the RLF-Report (SHR) indicating that there is an SHR (RLF-Report) associated to the same HO
c. [bookmark: _Toc92978168][bookmark: _Toc93932609][bookmark: _Toc90578209][bookmark: _Toc94273118]C-RNTI to be included in the SHR, RLF-Report
d. [bookmark: _Toc92978169][bookmark: _Toc93932610][bookmark: _Toc90578210][bookmark: _Toc94273119]Timestamps in the SHR and RLF-Report to link them in time
e. [bookmark: _Toc92978170][bookmark: _Toc90578211][bookmark: _Toc93932611][bookmark: _Toc94273120]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. [bookmark: _Toc92978171][bookmark: _Toc90578212][bookmark: _Toc93932612][bookmark: _Toc94273121]If RLF occurs within a certain time window after the generation of the SHR, the SHR should be discarded if not yet transmitted
In this contribution we discuss the challenges of the simultaneous availability of SHR and RLF report and give our input with regard to a possible solution. 
Discussion
With the introduction of the CHO recovery procedure and SHR, logging and reporting on the UE side has become more complex. SHR and RLF report may both be generated for the same handover so the question arises on what and when should the UE report. One the one hand, the network should receive all relevant information from the UE in order to perform root cause analysis, on the other hand information should not be duplicated in order to save resources and signaling load. 
There are two scenario classes in which SHR and RLF report are generated for the same HO:
Scenarios 1: RLF report generated first, SHR generated later. For example:
a) UE is performing DAPS HO and expiries RLF@Source cell but manages to successfully complete the handover. 
b) UE experiences HOF/RLF/CHO failure and then performs CHO recovery which is successful. 

Scenario 2: SHR generated first, RLF report generated later. For example:
c) UE successfully completes (C)HO followed by RLF@Target shortly after
d) UE experiences RLF@ Source cell , successfully completes DAPS HO then experiences RFL@Target shortly after 
		 
The current discussion and proposals are addressing three distinct questions:
1. If both SHR and RLF report are available at the UE, should both be sent to the network?
2. If yes, should they be marked to indicate they are the result of the same HO?
3. How should the marking or linking work?

On question 1: we believe the easiest solution is for the UE to log and send both reports to the network. This will ensure the network has all the information and can determine what happened. Missing information may cause wrong counters to be updated and lead to suboptimal MRO results. Moreover, this solution impacts the UE behavior the least. For example, in scenario 2, SHR is generated first and the UE has no way of knowing if an RLF will follow or not. So it is our option that both reports should be generated and reported as they become available. 
Proposal 1: Both SHR and RLF report should be logged and reported to the network as they become available. 

On question 2: since both reports are generated due to the execution on one handover command, as exemplified above, we do see the need to also indicate in some way that both are generated as a result of the same handover. Otherwise, again, KPIs may be wrongly update and optimization decisions may be impacted in a negative way. This is especially problematic in scenario 2. In this case, the two reports may reach the root cause analysis node with some delay between them, so more information will be needed to determine if this should be counted as a too early HO/wrong cell HO (RLF occurred shortly after a handover) or as a too late HO (RLF@ Source cell).
Proposal 2: A mechanism is needed to link an SHR and RLF report generated for the same handover as to ensure that correct root cause analysis can be carried out. 
Finally, on question 3, there are several proposals made for the linking of the two reports. However, some of them have some drawbacks. For example, adding the UE’s C-RNTI  (option b above) may not be useful as this identity is a temporary one and the source gNB may reallocate it after the UE is handed over or detaches due to a failure. Also, cross-indication in one report that the other report is also available (option c above) may cause issues as the network does not know which of the reports it will receive in the future is the one linked to this HO. Merging the reports may not always be possible as they are generated and sent to the network at different points in time (option e).  
The easiest way of linking the two reports without impacting UE or network behavior is introducing a timestamp in both reports (option d). This solution has the added advantage that it allows the network to also compute the time between the two events (RLF and successful HO or vice versa). 
Proposal 3: The UE adds a timestamp in each report to show when it was generated and this can be used by the network to determine that SHR and RLF report were both generated for the same HO. 

3 [bookmark: OLE_LINK1][bookmark: OLE_LINK2]Conclusion
This document has made the following proposals:
Proposal 1: Both SHR and RLF report should be logged and reported to the network as they become available. 
Proposal 2: A mechanism is needed to link an SHR and RLF report generated for the same handover as to ensure that correct root cause analysis can be carried out. 
Proposal 3: Introduce a timestamp in each report to show when it was generated and to be used by the network to determine that SHR and RLF report were both generated for the same HO. 




