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1	Introduction
The work item on further enhancement of data collection for SON/MDT in NR standalone and MR-DC has been agreed with the following objective:
- Support of SON/MDT enhancements for [RAN3, RAN2]:
· MR-DC CPAC
· Successful PScell change report
· Successful Handover Report (e.g. inter-RAT)
· fast MCG recovery
· NR-U (MRO and UL MLB)
In this contribution, we will address the bold marked bullet on SHR for inter-RAT mobility. In previous RAN WG2 meetings, the scope of inter-RAT SHR has been agreed. Latest RAN2#121 meeting in Athens agreed on following [R2-2301906]:
Agreement:
1: For Q1 in the LS R2-2211160, RAN2 agrees to reduce/avoid the impact on LTE specification to support inter-RAT SHR.
2: For handover from NR to LTE, UE generates the NR SHR when SHR for inter-RAT mobility is triggered due to T310 or T312 trigger threshold is fulfilled.
3: For HO from NR to LTE, UE records the SHR for inter-RAT mobility in the VarSuccessHO-Report.
4: For inter-RAT SHR, below parameters is stored, reuse the existing IEs defined in Rel-17 for intra-NR SHR:
      a.	Source NR cell information
      c.		Measurement results for source, target and neighbours
      d.	Cause to indicate which inter-RAT SHR triggering condition was met
      e.	UE location Information
5: A new EUTRA target cell CGI is introduced in inter-RAT SHR.
6: For HO from NR to LTE, the T310 and T312 threshold is provided to the UE by source gNB in the otherConfig.
7: For handover from NR to LTE, cross-RAT reporting is not supported, i.e., UE reports the SHR report to the network when it comes back to NR. 
8: RAN2 further discuss if below content is needed for inter-RAT SHR when HO from NR to LTE:
      a.	C-RNTI (FFS target or source)
      c.		FFS: Time between report generating and fetching 

In this paper, we will give our considerations on the open points raised under point 8, namely the need of logging the following items in inter-RAT SHR:
a) the C-RNTI of the UE created an SHR and if yes which one, that from source or target cell
b) the time between SHR generating and fetching.
2	Discussion
2.1	The need of C-RNTI in inter-RAT SHR
With the agreement #2 that for NR to LTE mobility only T310 and T312 successful handover report (SHR) configurations are considered, the SHR issue occurs in the NR source cell. SHR has been introduced for further refinement of inter-RAT MRO with respect to the radio-caused mobility events and a running timer T310 signals an outage from where the UE escaped with triggered handover. The issue be considered from MRO perspective as an “almost Too Late Inter-RAT HO”, and for this timing related analysis C-RNTI is not needed. 
Observation 1: The root cause of a T310 or T312 triggered inter-RAT SHR is obvious, and C-RNTI information is not needed for timing related MRO purpose.
The first step of MRO root cause analysis (RCA) is to analyse RLFs or HOFs and derive MRO specific failure types like Too Late or Too Early handover, which is based on the IE called “TimeConnFailure” reported in the RLF report since Rel-10.
C-RNTI is used to retrieve UE context information, which contains service-related information and thus not needed for genuine MRO RCA. UE context information could be used, if a service / UE type (e.g., slice information could define sort of UE type) specific selection is needed. To categorize MRO with respect to UE type / group without the need to each UE individually “mobility information IE” has been introduced in Rel-11.
Observation 2: UE context information is not needed for the genuine MRO root cause analysis.
Observation 3: UE context information is only beneficial if a UE needs to be individually identified. If UE-type specific mobility parameters require UE-type specific MRO instances, the IE “mobility information” introduced with Rel-11 can be used.
Since C-RNTI is part of RLF report, it might be consistent to consider it also in the SHR, since SHR follows as refinement the MRO. The C-RNTI as defined for the RLF report is as following:
c-RNTI
This field indicates the C-RNTI used in the PCell upon detecting radio link failure or the C-RNTI used in the source PCell upon handover failure.
SHR should follow the C-RNTI usage and definition from RLF report, where the C-RNTI used in the source PCell is used.
Proposal 1: SHR should follow the C-RNTI usage and definition from RLF report.
Proposal 2: RAN WG2 should first specify the purpose of C-RNTI in SHR for inter-RAT if its definition should deviate from RLF report. 
2.2	The need of time between SHR generating and fetching
Since successful handover report (SHR) has been introduced as further refinement of MRO which is based on radio link failures (RLF) occurring in combination with a mobility event. SHR should therefore follow the same principle of the RLF report that the UE creates the report, informs the network about availability, and may keep it up to 48 hours. Network decides to fetch the report, which does not necessarily be immediately after the report availability information.
Thus, there might be many arbitrary time periods between the generation of the SHR and its fetching by the network:
a) the time between SHR creation triggering and the handover execution is rather unpredictable, if, for instance, the timer corresponding to SHR is stopped and CHO execution criterion not reached
b) the time when UE returns to NR where reporting allowed is also unpredictable
c) the time when network decides to fetch after report availability announcement is up to network implementation and arbitrary.
Observation 4: The time between SHR generation and fetching by the network is rather arbitrary and therefore less meaningful.
The time between SHR generation and fetching by the network is arbitrary and, therefore, meaningless for the MRO root cause analysis and not needed.
Proposal 3: The time between SHR generation and fetching by the network is meaningless and its inclusion in the SHR is not needed.
2.3	Correlation of NR SHR and LTE RLF Report
Another aspect which triggered a discussion on the need of specific C-RNTI usage and the above-mentioned time measurement is the problem case where a UE created a T310/T312 based SHR followed by an RLF in the new target LTE cell after successful HO. Since SHR will be reported rather arbitrarily when returns to NR, while the LTE RLF report will be reported immediately after re-establishment or re-connection to another LTE cell (i.e. handover to wrong inter-RAT cell). In order to get those two issues combined or correlated, the discussion started to link them via C-RNTI and time measurements, which sounds like a rather cumbersome approach. 
Observation 5: To correlate a subsequent occurrence of NR SHR and LTE RLF by means of C-RNTI and time measurement is too cumbersome.
If the RLF follows shortly after the handover, the failure will be counted either as Too Early inter-RAT HO” or as “HO to wrong inter-RAT cell” and will be counted on the outgoing NR side. Thus, having an indicator that an SHR based counter with followed RLF is counted separately, the correlation is implicitly given in the statistics of the counters.
Observation 6: The correlation can be derived from counter statistics provided that the SHR-related counter is separated into those where RLF immediately followed and those without.
Proposal 4: RAN WG2 supports that SHR is amended by an indicator if an RLF followed immediately after the SHR afflicted successful inter-RAT handover.
3	Conclusion
This document has made the following observations and proposals:
Observation 1: The root cause of a T310 or T312 triggered inter-RAT SHR is obvious, and C-RNTI information is not needed for timing related MRO purpose.
Observation 2: UE context information is not needed for the genuine MRO root cause analysis.
Observation 3: UE context information is only beneficial if a UE needs to be individually identified. If UE-type specific mobility parameters require UE-type specific MRO instances, the IE “mobility information” introduced with Rel-11 can be used.
Proposal 1: SHR should follow the C-RNTI usage and definition from RLF report.
Proposal 2: RAN WG2 should first specify the purpose of C-RNTI in SHR for inter-RAT if its definition should deviate from RLF report. 
Observation 4: The time between SHR generation and fetching by the network is rather arbitrary and therefore less meaningful.
Proposal 3: The time between SHR generation and fetching by the network is meaningless and its inclusion in the SHR is not needed.
Observation 5: To correlate a subsequent occurrence of NR SHR and LTE RLF by means of C-RNTI and time measurement is too cumbersome.
Observation 6: The correlation can be derived from counter statistics provided that the SHR-related counter is separated into those where RLF immediately followed and those without.
Proposal 4: RAN WG2 supports that SHR is amended by an indicator if an RLF followed immediately after the SHR afflicted successful inter-RAT handover.




