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1. Introduction 
In this paper, we discuss further on Successful PSCell Change Report (SPR) and enhancements to Successful Handover Report (SHR) and based on the agreements and open issues identified in the previous RAN3 meetings.
2. Discussion
2.1 Successful PSCell Change Report (SPR)
2.1.1 Which node decides SPR triggers in MN initiated PSCell change?

For MN-initiated classic PSCell change /CPC, FFS which node decides the triggers and which node performs root cause?

Option 1: MN decides the T310/T312 triggers and performs root cause analysis
Option 2: Source SN node decides the T310/T312 triggers and performs root cause analysis
Option 3: MN decides the T310/T312 triggers based on source SN inputs and performs root cause analysis

If the trigger is T312/T310, the objective of SPR is to 
- optimize PSCell change configuration and associated mobility thresholds
- optimize lower layer issues of source PSCell (e.g., optimize T310/T312 timer values)
Further, T310/T312 related SPR triggers can also be optimized to ensure UE doesn’t unnecessarily collect SPR or only rarely collects SPR


Irrespective of option 1/2/3, in case SPR is collected during MN-initiated PSCell change, SPR optimizations are done in both MN and source SN
- MN is responsible to optimize PSCell change configuration and associated mobility thresholds
- Source SN is responsible to optimize lower layer issues (e.g., optimize T310/T312 timer values)

As shown above, RAN3 already agreed that the objective of SPR is to also optimize the T310/T312 related SPR triggers (in addition to optimizing T310/T312 timer values). We therefore think that Option 1 should not be considered i.e., where the MN blindly decides the T310/T312 related SPR triggers without any coordination with source SN. MN doesn’t even know the actual T310/T312 values configured by source SN and MN can only provide a blind SPR trigger which is not optimal for SPR collection at UE. For example, say the Source SN sets T310/T312 value aggressively as 100 ms and MN sets threshold as 10%. UE will collect SHR unnecessarily from 10 ms (which might not even be sufficient time for OOS indications). Alternatively, say the source SN sets T310/T312 conservatively as 1000 ms and MN sets the SPR threshold as 90% blindly. UE will then miss out collecting SPR till 900 ms. Also, we agreed that source SN is responsible to optimize T310/T312 timer values, so source SN should be the node responsible to set the SPR triggers as well (i.e., Option 2).

Observation 1: RAN3 agreed to optimize T310/T312 related SPR triggers (in addition to optimizing T310/T312 timer values and mobility configurations) to ensure UE doesn’t unnecessarily collect SPR or only rarely collects SPR.

Observation 2: MN doesn’t know the actual values of T310/T312 of SCG configured by source SN.

Observation 3: In case of Option 1 (MN autonomously decides the T310/T312 related SPR triggers), MN can only provide a blind T310/T312 related SPR trigger which is not optimal for SPR collection at UE (i.e., UE might collect unnecessary SPR or miss out on collecting useful SPR)

Proposal 1: Option 1 (MN autonomously decides the T310/T312 related SPR triggers) should not be considered while deciding which node decides the SPR triggers in case of MN initiated PSCell change.

We provide a comparison between Option 3 vs. Option 2 below:

	Option 3 (MN decides)
· MN decides the T310/T312 related SPR triggers after getting assistance from SN regarding the configured T310/T312 timer values in case of option 3 (Xn impact for coordination)
· MN sends T310/T312 related triggers directly over MN RRC but sends the T304 related SPR trigger via SN container to UE (RRC signaling is slightly complex)

	Option 2 (source SN decides)
· Source SN autonomously decides the T310/T312 related SPR triggers (no Xn coordination needed)
· Source SN can send all SPR triggers (T310/T312/T304) to UE either via SN container over SRB1 or via SRB3 (simpler RRC signaling)




We slightly prefer option 2 due to simpler RRC signaling and no need of Xn coordination  (but we are also OK with option 3 as compromise) and therefore have the following proposal:

Proposal 2: For MN-initiated classic PSCell change/CPC, Option 2 is preferred i.e., source SN decides the T310/T312 related SPR triggers. We are also OK with Option 3 as a compromise.

2.1.2 Distinguishing SPR for MN vs. SN initiated PSCell change
 
In case the SPR is retrieved in a “new node” (different from the node that sent the SPR configuration to the UE i.e., “old MN”), the SPR is always sent from the “new node” to the “old MN” which then forwards to the respective node(s) which should perform the SPR optimization

To assist in the forwarding of SPR, UE may include the following in SPR
- CGI of the PCell which sent the SPR configuration (presence of this IE is to be discussed)
- WA: Indication whether the PSCell change was MN-initiated or SN-initiated (RAN3 should discuss how the UE knows whether the PSCell change as MN-initiated or SN-initiated and will check with RAN2 on the mechanism)


In order to help the old MN decide when it should forward the SPR to the old source SN (i.e., after performing SPR optimizations in old MN or blindly forward it), it will be useful to know whether the PSCell change was MN-initiated or SN-initiated. 

Proposal 3: After receiving the SPR in the "old MN", the SPR is forwarded as follows:
· If the trigger is T304, old MN forwards it to the old target SN
· If the trigger is T310/T312 and if it’s SN initiated, old MN performs doesn't perform any SPR related optimizations and simply forwards it to the old source SN for all SPR optimizations.
· If the trigger is T310/T312 and if it’s MN initiated, old MN performs PSCell change threshold related optimization and forwards it to the old source SN for T310/T312 threshold related optimization.

Currently the UE knows whether the PSCell change was MN-initiated or SN-initiated based on which events or execution conditions were configured. For MN initiated regular PSCell change, the execution condition is based on A4, whereas for SN initiated, it is based on A3/A5. For MN initiated CPC, condExecutionCond-r16 is included whereas condExecutionCondSCG-r17 is included in case of SN initiated CPC

Observation 4: Currently the UE knows whether the PSCell change was MN-initiated or SN-initiated based on which events or execution conditions were configured. 

Proposal 4: There is no need of any enhancement to inform the UE whether the PSCell change (or CPC) as MN-initiated or SN-initiated.

In order to assist the node performing SPR optimizations on whether the PSCell change was MN initiated or SN initiated, one option is UE can report explicitly in SPR whether the last PSCell change/CPC was MN-initiated or SN-initiated. Another option is we can try to reuse “Configuration Information” proposed in the LS R3-233380 sent to RAN2 last meeting. If “Configuration Information” automatically includes information whether the PSCell change was MN or SN initiated, gNB can figure out whether the PSCell change was MN or SN initiated when “Configuration Information” is reported back to the network in SPR.

Proposal 5: In order to assist the node performing SPR optimizations on whether the PSCell change was MN initiated or SN initiated, RAN3 should discuss whether “Configuration Information” can be used. 
If “Configuration Information” contains information whether the PSCell change was MN or SN initiated, gNB can therefore know whether the PSCell change was MN or SN initiated when “Configuration Information” is reported back to the network in SPR.

2.2 Objective of T304 related SHR/SPR trigger
 
FFS for the trigger T304, whether the objective of SPR is to optimize PSCell change configuration during mobility or the RACH access issue or both? 

In case T304 trigger is met and SHR is collected, discuss whether the objective is to optimize RACH access issues in target cell or to optimize the mobility configuration or both
 
In our understanding, if the SHR/SPR is triggered due to T304, only the target gNB/SN is involved in the SHR/SPR related optimizations (i.e., to optimize RACH access issues).

And we think that the objective is not to optimize mobility (or PSCell change configuration) if T304 SHR/SPR trigger is met. This is because even if we change the mobility (or PSCell change) related triggering thresholds (e.g., make the threshold more conservative), the handover (or PSCell change) might be triggered earlier but this doesn’t mean that we would avoid the “near HO (or PSCell change) failure” i.e., the T304 related SHR/SPR trigger might still be met due to RACH issues.
  
Observation 5: Even if we try to optimize mobility or PSCell change configuration (e.g., make the mobility or PSCell change threshold more conservative), this still might not ensure that we would avoid the “near HO or PSCell change failure” i.e., the T304 related SHR/SPR trigger might still be met due to RACH issues

Proposal 6: If the SHR/SPR is triggered due to T304, the objective of SHR/SPR is to optimize RACH access issues in the Target gNB/SN and not to optimize mobility/PSCell change configuration

2.3 Correlation of NR SHR and LTE RLF Report
In case there is a RLF shortly after a successful inter-RAT HO from NR to LTE, RAN3 should discuss whether to support correlation of NR RLF and LTE SHR and if yes, whether any UE assistance is needed to support this correlation.
FFS whether and how to correlate inter-RAT SHR with RLF Report
Option 1: Support the correlation so that the network can discard SHR if it knows that there was RLF shortly after successful HO
- Option 1-1:  the source gNB performs the correlation based on target C-RNTI (no additional reporting from the UE is needed). 
- Option 1-2:  the source gNB performs the correlation based on the source C-RNTI and time information between HO command and SHR retrieval 
- Option 1-3: UE assistance-based option to support the correlation indication for SHR and RLF based on new flag reported within the SHR
Option 2: Postpone correlation of inter-RAT SHR and RLF to Rel-19
Option 3: Do not support correlation of SHR and RLF Report
The scenario is described below.

Suppose UE is attempting an inter-RAT HO from NR  LTE and the T310/T312 trigger for SHR is met as shown in Figure 1. The inter-RAT HO is successful, but there is an RLF in the target ng-eNB shortly after the successful HO. UE now generates LTE RLF Report and also includes the C-RNTI where RLF occurred (i.e., the Target C-RNTI). UE also collects the NR SHR. The RLF report and SHR is retrieved in a third node (called the retrieving gNB in Figure 1). Retrieving gNB forwards the LTE RLF Report to source gNB after going through the target ng-eNB whereas the NR SHR is directly sent to the source gNB as per the forwarding mechanism agreed.
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 Figure 1: SHR-RLF correlation during inter-RAT HO from NR to LTE (Option 1-1)


Observation 6: In case there is a RLF shortly after a successful inter-RAT HO from NR  LTE (where the T310 or T312 SHR trigger is met), UE generates both LTE RLF Report and NR SHR.

There was a comment in the previous meetings that there is no need to correlate the two reports and gNB can instead rely on statistical information based on MRO/SHR and no need to identify that the reports are originating from the same UE. In our view, statistical information can’t give accurate information and it is therefore important to correlate the two reports.

Observation 7: There are advantages in identifying that LTE RLF and NR SHR are originating from the same UE so that the network doesn’t perform conflicting optimizations for SHR and RLF Report. For example, the network can discard NR SHR if it knows that there was an LTE RLF shortly after the successful HO.

If correlation is agreed to be supported, different options were discussed last meeting and our analysis below:

	Option 1-1: Correlation at source gNB based on target C-RNTI

	The source gNB can correlate the RLF Report and SHR by using Target C-RNTI as a reference ID (even though the exact value of target C-RNTI might not be mean anything at source gNB)

Pros: Reuse existing information (no RAN2 impacts)

Cons: The C-RNTI of the UE could be re-assigned to other UE (with SHR but no RLF) which may move to NR earlier and report SHR which in this case would be incorrectly correlated with the RLF Report. 


	Option 1-2: Correlation at source gNB based on source C-RNTI and timer

	Include source C-RNTI and timer in SHR 
Include source C-RNTI in RLF Report

Cons: RAN2 impacts


	Option 1-3: Correlation based on UE indication
	Cons: RAN2 impacts




Considering the limited time left in Rel-18, we think that there is no need to consider further enhancements (e.g., Option 1-2 or Option 1-3) to correlate NR SHR and LTE RLF Report in Rel-18. If needed, the gNB can reuse Target C-RNTI (introduced in Rel-17) for correlating NR SHR and LTE RLF Report in Rel-18 as well, although this might not be accurate in case of C-RNTI reassignment etc.

Proposal 7: There is no need to consider additional reporting from UE to correlate NR SHR and LTE RLF Report in Rel-18 (Target C-RNTI introduced in Rel-17 can be used by gNB for correlation based on implementation)

3. Conclusion
Successful PSCell Change Report (SPR)

Which node decides SPR triggers in MN initiated PSCell change?

Observation 1: RAN3 agreed to optimize T310/T312 related SPR triggers (in addition to optimizing T310/T312 timer values and mobility configurations) to ensure UE doesn’t unnecessarily collect SPR or only rarely collects SPR.

Observation 2: MN doesn’t know the actual values of T310/T312 of SCG configured by source SN.

Observation 3: In case of Option 1 (MN autonomously decides the T310/T312 related SPR triggers), MN can only provide a blind T310/T312 related SPR trigger which is not optimal for SPR collection at UE (i.e., UE might collect unnecessary SPR or miss out on collecting useful SPR)
Proposal 1: Option 1 (MN autonomously decides the T310/T312 related SPR triggers) should not be considered while deciding which node decides the SPR triggers in case of MN initiated PSCell change.

Proposal 2: For MN-initiated classic PSCell change/CPC, Option 2 is preferred i.e., source SN decides the T310/T312 related SPR triggers. We are also OK with Option 3 as a compromise.

Distinguishing SPR for MN vs. SN initiated PSCell change

Proposal 3: After receiving the SPR in the "old MN", the SPR is forwarded as follows:
· If the trigger is T304, old MN forwards it to the old target SN
· If the trigger is T310/T312 and if it’s SN initiated, old MN performs doesn't perform any SPR related optimizations and simply forwards it to the old source SN for all SPR optimizations.
· If the trigger is T310/T312 and if it’s MN initiated, old MN performs PSCell change threshold related optimization and forwards it to the old source SN for T310/T312 threshold related optimization.

Observation 4: Currently the UE knows whether the PSCell change was MN-initiated or SN-initiated based on which events or execution conditions were configured. 

Proposal 4: There is no need of any enhancement to inform the UE whether the PSCell change (or CPC) as MN-initiated or SN-initiated.

Proposal 5: In order to assist the node performing SPR optimizations on whether the PSCell change was MN initiated or SN initiated, RAN3 should discuss whether “Configuration Information” can be used. 
If “Configuration Information” contains information whether the PSCell change was MN or SN initiated, gNB can therefore know whether the PSCell change was MN or SN initiated when “Configuration Information” is reported back to the network in SPR.


Objective of T304 related SHR/SPR trigger

Observation 5: Even if we try to optimize mobility or PSCell change configuration (e.g., make the mobility or PSCell change threshold more conservative), this still might not ensure that we would avoid the “near HO or PSCell change failure” i.e., the T304 related SHR/SPR trigger might still be met due to RACH issues

Proposal 6: If the SHR/SPR is triggered due to T304, the objective of SHR/SPR is to optimize RACH access issues in the Target gNB/SN and not to optimize mobility/PSCell change configuration

Correlation of NR SHR and LTE RLF Report

Observation 6: In case there is a RLF shortly after a successful inter-RAT HO from NR  LTE (where the T310 or T312 SHR trigger is met), UE generates both LTE RLF Report and NR SHR.

Observation 7: There are advantages in identifying that LTE RLF and NR SHR are originating from the same UE so that the network doesn’t perform conflicting optimizations for SHR and RLF Report. For example, the network can discard NR SHR if it knows that there was an LTE RLF shortly after the successful HO.
Proposal 7: There is no need to consider additional reporting from UE to correlate NR SHR and LTE RLF Report in Rel-18 (Target C-RNTI introduced in Rel-17 can be used by gNB for correlation based on implementation).
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