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1. Introduction 
In this paper, we discuss the scenarios that can be considered for optimizing successful PSCell change scenarios and the scope for further enhancing the existing successful handover reports.
2. Discussion
Rel-17 introduced Successful Handover Report (SHR) from UE to detect underlying problems (e.g., lower layer issues) during successful ordinary handovers, successful DAPS handovers, or successful Conditional handovers. 
In order to identify the underlying issue(s), the network can configure the SHR triggering condition(s) to the UE before an upcoming handover. If the configured SHR triggering condition(s) have been met upon the successful RA procedure with the target cell, the UE generates a Successful HO Report.
When the NG-RAN node fetches the Successful HO Report from UE, it may forward the information to the target node, i.e., the node handling the cell reported as target cell in this Successful HO Report, by using the ACCESS AND MOBILITY INDICATION message over Xn or by means of the Uplink RAN configuration transfer procedure and Downlink RAN configuration transfer over NG. This target node may also forward the Successful HO Report to the source node, i.e., the node handling the cell reported as source cell in this Successful HO Report, by using the ACCESS AND MOBILITY INDICATION message over Xn or by means of the Uplink RAN configuration transfer procedure and Downlink RAN configuration transfer over NG. 
Observation 1: Rel-17 supports intra-RAT forwarding of NR SHR i.e., the NG-RAN node retrieving the SHR from UE can forward it to the target/source NG-RAN node via Xn or NG

2.1 Successful handover report enhancements
Rel-17 introduced SHR only for intra-NR handovers and SHR for intra-LTE or inter-RAT handovers was not supported.
One of the objectives of Rel-18 SON/MDT as mentioned in the WID is to support enhancements for Successful Handover Report (e.g., inter-RAT). Below we discuss different scenarios which can be considered as enhancements in Rel-18.


	
	RAN2 impacts
	RAN3 impacts

	Intra-LTE SHR
	LTE SHR
	X2 impacts
Target eNB should be able to forward the LTE SHR received from UE to the source eNB over X2


	Intra-system inter-RAT SHR  (NR  LTE)
	Cross-RAT availability indication Cross-RAT report retrieval
	X2 and Xn impacts:
Target eNB should be able to forward the NR SHR received from UE to the source en-gNB over X2

Target ng-eNB should be able to forward the NR SHR received from UE to the source gNB over Xn


	Intra-system inter-RAT SHR (LTE  NR)
	LTE SHR
Cross-RAT availability indication Cross-RAT report retrieval
	X2 and Xn impacts:
Target en-gNB should be able to forward the LTE SHR received from UE to the source eNB over X2

Target gNB should be able to forward the LTE SHR received from UE to the source ng-eNB over Xn


	Inter-system inter-RAT SHR
(LTE  NR)
	LTE SHR
Cross-RAT availability indication Cross-RAT report retrieval
	S1/NG impacts



 
Successful handover reports were mainly introduced in NR to optimize 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. In LTE, which does not intrinsically support a beam-based structure, there is little benefit in trying to catch near-failures during successful handovers. Also, there is little motivation to further optimize handovers in LTE as MRO mechanisms have been there since Rel-9 for LTE and we are moving towards more NR SA deployments.

Observation 2: There is little benefit and motivation to optimize RLM configurations and successful handovers in LTE due to the absence of beam-based structure in LTE and industry’s move towards more NR SA deployments.

It is agreed in Rel-17 that SHR is stored at the UE for 48 hours or until retrieval. There is not much urgency or benefit in cross-RAT retrieval of SHR as the SHR can always be reported once UE is back on the same RAT.

Observation 3:  There is not much urgency or benefit in cross-RAT retrieval of SHR as the SHR can always be reported once UE is back on the same RAT.

Observation 4: If intra-system inter-RAT SHR is to be supported, it is also not clear which node (source RAT or target RAT) should configure the triggering condition(s) for SHR e.g., T304 trigger conditions and which node should perform the optimization

Proposal 1: RAN3 should discuss whether there are any significant benefits in supporting any of the following scenarios as part of successful handover report enhancements in Rel-18:
· Intra-LTE SHR
· Intra-system inter-RAT SHR (NR  LTE)
· Intra-system inter-RAT SHR (LTE  NR)
· Inter-system inter-RAT SHR (LTE  NR)

2.2  Successful PSCell change scenarios
Similar to optimizing RLM/BFD configurations of MCG and detecting near-handover failures via UE reporting successful HO report, an NG-RAN node can optimize RLM/BFD configurations of SCG and detect near PSCell change failures for optimizations by UE reporting successful PSCell change relatedinformation.

Proposal 2: Similar to successful handover report, RAN3 agrees to optimize RLM timers (T310/T312) of SCG and detect near PSCell change failures (optimize T304 timer of SCG) for optimizing successful PSCell change scenarios

Further, it is up to RAN2 to define the successful PSCell change configuration/report and signaling framework (e.g., nested report within SHR or independent report).

Proposal 3: LS RAN2 to check whether similar thresholds as defined for SHR (T310/T312/T304 thresholds) can be defined for SCG for optimizing successful PSCell change scenarios and to define the signaling framework for successful PSCell change configuration/report.

In the meantime, RAN3 can should discuss which node (MN or SN) generates the SPC configuration, how the SPC Report is to be transmitted over network interfaces and which node is responsible for performing the optimization.

Proposal 4: RAN3 should discuss which node (MN or SN) generates the SPC configuration, how the SPC Report is to be transmitted over network interfaces and which node is responsible for performing the optimization in each of the following scenarios:
· MN initiated successful PSCell change/CPC
· SN initiated successful PSCell change/CPC

Proposal 5: In case of MN initiated successful PSCell Change/CPC, MN generates the Successful PSCell Change configuration and configures the UE with SPC configuration. MN is also responsible for performing the SPC related optimizations
 
Proposal 6: In case of SN initiated successful PSCell Change/CPC, SN (whether S-SN or T-SN depends on the timers) generates the Successful PSCell Change configuration, forwards it to the MN, which then configures it to the UE. SN is also responsible for performing the SPC related optimizations

 Proposal 7: In case of SN initiated successful PSCell Change, MN forwards the SPC report to the SN via Xn upon receiving the SPC report from UE

To avoid inter-RAT impacts and keep it simple, it is proposed to focus on successful PSCell change scenarios where SN cells are NR only i.e., either EN-DC or NR-DC deployments.
 
Proposal 8: Rel-18 should focus on optimizing successful PSCell change where both source PSCell and target PSCell are NR cells i.e., either EN-DC or NR-DC scenarios.
3. Conclusion
Observation 1: Rel-17 supports intra-RAT forwarding of NR SHR i.e., the NG-RAN node retrieving the SHR from UE can forward it to the target/source NG-RAN node via Xn or NG

Observation 2: There is little benefit and motivation to optimize RLM configurations and successful handovers in LTE due to the absence of beam-based structure in LTE and industry’s move towards more NR SA deployments.

Observation 3:  There is not much urgency or benefit in cross-RAT retrieval of SHR as the SHR can always be reported once UE is back on the same RAT.

Observation 4: If intra-system inter-RAT SHR is to be supported, it is also not clear which node (source RAT or target RAT) should configure the triggering condition(s) for SHR e.g., T304 trigger conditions and which node should perform the optimization

Proposal 1: RAN3 should discuss whether there are any significant benefits in supporting any of the following scenarios as part of successful handover report enhancements in Rel-18:
· Intra-LTE SHR
· Intra-system inter-RAT SHR (NR  LTE)
· Intra-system inter-RAT SHR (LTE  NR)
· Inter-system inter-RAT SHR (LTE  NR)

Proposal 2: Similar to successful handover report, RAN3 agrees to optimize RLM timers (T310/T312) of SCG and detect near PSCell change failures (optimize T304 timer of SCG) for optimizing successful PSCell change scenarios

Proposal 3: LS RAN2 to check whether similar thresholds as defined for SHR (T310/T312/T304 thresholds) can be defined for SCG for optimizing successful PSCell change scenarios and to define the signaling framework for successful PSCell change configuration/report.

Proposal 4: RAN3 should discuss which node (MN or SN) generates the SPC configuration, how the SPC Report is to be transmitted over network interfaces and which node is responsible for performing the optimization in each of the following scenarios:
· MN initiated successful PSCell change/CPC
· SN initiated successful PSCell change/CPC

Proposal 5: In case of MN initiated successful PSCell Change/CPC, MN generates the Successful PSCell Change configuration and configures the UE with SPC configuration. MN is also responsible for performing the SPC related optimizations

Proposal 6: In case of SN initiated successful PSCell Change/CPC, SN (whether S-SN or T-SN depends on the timers) generates the Successful PSCell Change configuration, forwards it to the MN, which then configures it to the UE. SN is also responsible for performing the SPC related optimizations

Proposal 7: In case of SN initiated successful PSCell Change, MN forwards the SPC report to the SN via Xn upon receiving the SPC report from UE
 
Proposal 8: Rel-18 should focus on optimizing successful PSCell change where both source PSCell and target PSCell are NR cells i.e., either EN-DC or NR-DC scenarios.
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