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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction & Background
Rel-18, SON/MDT WID [1] has the following as one of the objectives,
Support of SON/MDT enhancements for [RAN3, RAN2]:
· MR-DC CPAC
· Successful PSCell change report
· Successful Handover Report (e.g., inter-RAT)
· NPN 
· RACH report
· fast MCG recovery
· NR-U (MRO and UL MLB)
RAN2 made some initial agreements on scenarios in the last RAN2#119-emeeting [2]. This paper will discuss SON enhancements for the SHR for inter-RAT handover and successful PSCell change reporting. 
2. Discussion
2.1 SON/MDT enhancements for successful handover report
In rel-17, SHR is considered only for intra-NR handovers. SHR for intra-LTE and inter-RAT handovers was not supported in Rel-17. Rel-18 SON/MDT WID considers supporting enhancements for SHR (e.g., inter-RAT). In RAN3#117-emeeting, RAN3 discussed different scenarios for SHR (e.g., inter-RAT) and agreed to prioritize, i.e., “SHR (Successful HO Report) for intra-system inter-RAT, HO from NR to LTE will be treated first.” [3].  
2.1.1	Trigger conditions for generating SHR during inter-RAT HO and measurement reporting
Observation 1: In LS R2-2209104, RAN3 agreed to prioritize SHR (Successful HO Report) for intra-system inter-RAT, HO from NR to LTE.
Note that the SHR report was introduced in rel-17 for reporting lower layer issues during an NR-NR successful handover, i.e., for optimizing RLM/BFD configurations by knowing whether a threshold of the configured RLM/BFD timers (e.g., T310 or T312) has been crossed at the UE during successful handovers. Similarly, the T304 threshold (configured by the target cell) was introduced to determine any issue with the ongoing successful handover procedure. However, as LTE does not intrinsically support a beam-based structure, there is little benefit in trying to capture SHR for T304-related issues. 
Observation 2: There is little benefit and motivation to optimize RLM configurations and successful handovers in LTE due to the absence of a beam-based structure in LTE.
Proposal 1: Consider only RLM/BFD timers (i.e., only T310 and T312) threshold for generating SHR for intra-system inter-RAT, HO from NR to LTE.

2.1.2	SHR reporting 
The following scenarios can be considered for enhancements in Rel-18. 
	Handover scenarios 
	Reporting consideration

	Intra-system inter-RAT SHR 
(NR to LTE) 
	UE generated NR SHR
· Reports SHR when UE comeback to NR, similar to RLF report (No need for cross RAT reporting)



According to Rel-17 SHR [3], SHR is stored at the UE for 48 hours or until retrieval. Furthermore, NR RLF is reported to the network when UE comes back to the NR again, i.e., cross-RAT reporting for RLF is not considered. RAN2 can consider NR RLF reporting and SHR reporting as the baseline, and report SHR when UE comes back to the NR again. There is no significant requirement or benefit in cross-RAT retrieval of SHR as the SHR can always be reported once UE is back on the NR. 

Observation 3:  There is no significant requirement or benefit in cross-RAT retrieval of SHR as the SHR can always be reported once UE is back on the same RAT. 

Proposal 2: Cross-RAT SHR reporting is not needed for intra-system inter-RAT handover scenario (NR to LTE HO), i.e., SHR is reported when UE comes back to NR again.  

2.2 SON/MDT enhancements for successful PSCell change (SPC) report

2.2.1 SPC report configuration 

As previously discussed, in Rel-17, the successful handover report (SHR) was introduced for reporting any lower layer issue during a successful handover procedure [3, 5]. For the recording of SHR, several trigger conditions were defined, for example, the T310 threshold for PCell (configured by the source cell), the T312 threshold for PCell (configured by the source cell), the T304 threshold (configured by the target cell) for PCell handover, and source RLF for DAPS HO. In RAN3#117-emeeting, RAN3 has identified different scenarios for SPCR for NR-DC. The LS R2-2209104 mentions the following agreed scenarios for SPCR, 
· SN- and MN-initiated classic PSCell change / CPC
· intra-SN classic PSCell change / CPC
· classic Addition / CPA
· HO with SN change are not prohibited, but possibly addressed once the basic solution for SPCR is known.

Proposal 3: As indicated by RAN3 in LS R2-2209104, RAN2 should initially focus on basic solutions for SPCR without handover.  

Following the trigger conditions for SHR, RAN2 should consider T310, T312, and T304-related thresholds as the trigger conditions generating the SPC report.

Proposal 4: Define SCG T310, T312, and T304 thresholds for generating the SPCR. 

2.2.2 Measurements reporting in SPCR

RAN2 should consider the rel-17 SHR report as the baseline for determining measurements reported in the SPCR upon meeting the configured trigger conditions. For classic PSCell change or addition, UE can report source PSCell ID, target PSCell ID, the measurements on NR frequencies the UE is configured to measure in measConfig., location information, and SPCR cause. While for CPA and CPC, UE can additionally report the time elapsed from the reception of CPA or CPC configuration until CPA or CPC execution.

Proposal 5:  For the classic PSCell addition on change, SPCR contains the following,
· Source PSCell,
· Target PSCell,
· Measurements on NR frequencies the UE is configured to measurement by MCG and SCG,
· Location information, and 
· SPCR cause, i.e., cause for generating the SCPR.

Proposal 6: For the CPA and CPC, SPCR can additionally contain the time elapsed from the reception of CPA or CPC configuration until CPA or CPC execution.

2.2.3 SPCR reporting considerations

In our understanding, SHR and SPCR can be configured independently at the UE, i.e., SPCR can be configured at the UE for classical/conditional PSCell change by source and target SN irrespective of whether SHR is configured at the UE. Therefore, it is better to create a separate report for SPCR.

Proposal 7: Introduce a new report for SPCR for reporting lower layer issues during the successful classical/conditional PSCell change or addition.

Furthermore, note that UE may not be aware whether classical/conditional PSCell change or addition is MN initiated or SN initiated. Therefore, RAN2 should follow a similar reporting method for SPCR as SCGFailureInformation, i.e., UE sends the SPCR to MN, and MN forwards SPCR to the appropriate SN if required. Furthermore, as SPCR may not be delay sensitive report, UE can use existing methods for SON reports, i.e., use UEInformationResponse for reporting of SPCR.

Observation 4:  UE may not be aware whether a PSCell change or addition (classical or conditional) is MN initiated or SN initiated.

Observation 5: SPCR is not a delay-sensitive report. 

Proposal 8: For all the scenarios agreed in RAN3, as UE is not aware if a PSCell change is MN initiated or SN initiated, UE reports SPCR to MN then MN forwards SPCR to appropriate SN if required. 

Proposal 9: Use UEInformationResponse for reporting of SPCR.

2.2.4 Further considerations for SPCR reporting

Note that for SHR in Rel-17, a UE variable was introduced to store relevant measurements and information for the successful handover report. UE variable is released if the report is not retrieved by the network within 48 hours. Note that as agreed by RAN3, there can be different scenarios for generating SCPR as mentioned above. For MN-initiated CPC and CPA procedures, the execution conditions, measurement gaps, and others are determined by the MN. In another scenario, e.g., SN-initiated CPC or CPA, the execution conditions, measurement gaps, and others are determined by the source SN. Therefore, for the SPC report, we can have the following two options for clearing the successful PSCell change report,
1. Clear after 48 hours if not retrieved by network: UE generates the PSCell change report when configured trigger condition meets. Send the availability indicator in RRCReconfigurationComplete (containing RRCReconfigurationWithSYNC for SCG), and other RRC complete messages. Clear after 48 hours if not retrieved by the network. 
2. Clear upon PCell change: UE generates the PSCell change report when configured trigger condition meets. Send the availability indicator in RRCReconfigurationComplete (containing RRCReconfigurationWithSYNC for SCG) messages. Clear after UE changes PCell. 

Observation 7: There can following two options for clearing the SPCR,
1. Clear after 48 hours if not retrieved by network: UE generates the PSCell change report when configured trigger condition meets. Send the availability indicator in RRCReconfigurationComplete (containing RRCReconfigurationWithSYNC for SCG), and other RRC complete messages. Clear after 48 hours if not retrieved by the network. 
2. Clear upon PCell change: UE generates the PSCell change report when configured trigger condition meets. Send the availability indicator in RRCReconfigurationComplete (containing RRCReconfigurationWithSYNC for SCG) messages. Clear after UE changes PCell. 

Note that there can be multiple PSCell change/addition procedures when UE is connected to the same PCell. During these PSCell changes, UE may frequently overwrite the SPCR. Furthermore, note that the SPCR may have relevance for both MN and SN, as MN and SN may want to optimize relevant configurations, therefore storing the SPCR becomes useless. Therefore, UE should clear SPCR upon PCell change. 

Observation 8: There can be multiple PSCell change/addition procedures when UE is connected to the same PCell.

Observation 9: UE has limited memory to store the reports.

Proposal 10: Considering the limited memory at the UE, only the latest successful PSCell change is reported by the UE.

Proposal 11: UE can clear SPCR upon PCell change, i.e., UE generates the PSCell change report when configured trigger condition meets. Send the availability indicator in RRCReconfigurationComplete (containing RRCReconfigurationWithSYNC for SCG) messages. Clear after UE changes PCell.    
3. Conclusion 
Observation 1: In LS R2-2209104, RAN3 agreed to prioritize SHR (Successful HO Report) for intra-system inter-RAT, HO from NR to LTE.

Observation 2: There is little benefit and motivation to optimize RLM configurations and successful handovers in LTE due to the absence of a beam-based structure in LTE.

Proposal 1: Consider only RLM/BFD timers (i.e., only T310 and T312) threshold for generating SHR for intra-system inter-RAT, HO from NR to LTE.

Observation 3:  There is no significant requirement or benefit in cross-RAT retrieval of SHR as the SHR can always be reported once UE is back on the same RAT. 

Proposal 2: Cross-RAT SHR reporting is not needed for intra-system inter-RAT handover scenario (NR to LTE HO), i.e., SHR is reported when UE comes back to NR again.  

Proposal 3: As indicated by RAN3 in LS R2-2209104, RAN2 should initially focus on basic solutions for SPCR without handover.  

Proposal 4: Define SCG T310, T312, and T304 thresholds for generating the SPCR. 

Proposal 5:  For the classic PSCell addition on change, SPCR contains the following,
· Source PSCell,
· Target PSCell,
· Measurements on NR frequencies the UE is configured to measurement by MCG and SCG,
· Location information, and 
· SPCR cause, i.e., cause for generating the SCPR.

Proposal 6: For the CPA and CPC, SPCR can additionally contain the time elapsed from the reception of CPA or CPC configuration until CPA or CPC execution.

Proposal 7: Introduce a new report for SPCR for reporting lower layer issues during the successful classical/conditional PSCell change or addition.

Observation 4:  UE may not be aware whether a PSCell change or addition (classical or conditional) is MN initiated or SN initiated.

Observation 5: SPCR is not a delay-sensitive report. 

Proposal 8: For all the scenarios agreed in RAN3, as UE is not aware if a PSCell change is MN initiated or SN initiated, UE reports SPCR to MN then MN forwards SPCR to appropriate SN if required. 

Proposal 9: Use UEInformationResponse for reporting of SPCR.

Observation 7: There can following two options for clearing the SPCR,
1. Clear after 48 hours if not retrieved by network: UE generates the PSCell change report when configured trigger condition meets. Send the availability indicator in RRCReconfigurationComplete (containing RRCReconfigurationWithSYNC for SCG), and other RRC complete messages. Clear after 48 hours if not retrieved by the network. 
2. Clear upon PCell change: UE generates the PSCell change report when configured trigger condition meets. Send the availability indicator in RRCReconfigurationComplete (containing RRCReconfigurationWithSYNC for SCG) messages. Clear after UE changes PCell. 

Observation 8: There can be multiple PSCell change/addition procedures when UE is connected to the same PCell.

Observation 9: UE has limited memory to store the reports.

Proposal 10: Considering the limited memory at the UE, only the latest successful PSCell change is reported by the UE.

Proposal 11: UE can clear SPCR upon PCell change, i.e., UE generates the PSCell change report when configured trigger condition meets. Send the availability indicator in RRCReconfigurationComplete (containing RRCReconfigurationWithSYNC for SCG) messages. Clear after UE changes PCell.    
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