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1. Introduction 
In this paper, we discuss Successful PSCell Change Report (SPCR) and enhancements to Successful Handover Report (SHR) based on the agreements and open issues identified in last RAN3 meeting.
2. Discussion
2.1 How does Source gNB know UE context when performing intra-NR SHR optimization?
Before discussing forwarding mechanism for intra-RAT SHR and inter-RAT SHR (NR  LTE), it is important to discuss one issue brought up in earlier meetings i.e., whether the source gNB needs to know the UE context when performing SHR optimization (e.g., when SHR is collected due to T310/312 related trigger being met) and if so how.
Proposal 1: In case of intra-NR SHR, RAN3 should discuss whether the source gNB needs to know the UE context when performing SHR optimization (e.g., when SHR is collected due to T310/312 trigger being met) and if so how.
Observation 1: While performing intra-NR SHR optimization, source gNB can know the UE context in the following two ways:
· Option 1: Source gNB includes Mobility Information and optionally source C-RNTI in HANDOVER REQUEST to target gNB. Target gNB sends back the Mobility information and source C-RNTI in ACCESS and MOBILITY INDICATION (carrying SHR) to source gNB
· Option 2: UE includes “Time from HO execution to SHR retrieval” or “source C-RNTI” in intra-NR SHR and gNB can figure out the UE context from these information
We think network-based solution (Option 1) is sufficient and there is no need to impact Uu interface (and involve RAN2). 
Proposal 2: In case of intra-NR handover, source gNB includes Mobility Information and optionally source C-RNTI in HANDOVER REQUEST to target gNB. Target gNB sends back the Mobility information and source C-RNTI in ACCESS and MOBILITY INDICATION (carrying SHR) to source gNB
2.2 Forwarding mechanism for Intra-NR SHR and Inter-RAT SHR (NR  LTE)

Different forwarding mechanisms were discussed in case the SHR is retrieved in a 3rd node (different from source and target node associated with the SHR) in the context of intra-NR SHR
· Option 1: 3rd node  target  source
· Option 2: 3rd node  source  target
· Option 3: 3rd node  source and/or 3rd node  target (depending on triggers)
To keep it simple, we think try to define a common forwarding mechanism for both intra-NR SHR and inter-RAT SHR (NR LTE). And we prefer Option 1 for both intra-NR and inter-RAT SHR cases because this option enables the target node to include the Mobility Information and source C-RNTI when it forwards the SHR to the source node, so that source node knows UE context (see section 2.1).
Proposal 3: RAN3 should define a common forwarding mechanism for intra-NR SHR and inter-RAT SHR (NR  LTE) in case the SHR is retrieved in a 3rd node (different from source and target node associated with the SHR)
Proposal 4: In case of intra-NR SHR, the NR node retrieving the intra-NR SHR (if different from target node) always forwards the intra-NR SHR to target NR node
· If the shr-Cause is T310 or T312 trigger, target NR node forwards the intra-NR SHR to source NR node for root cause analysis
· If the shr-Cause is T304 trigger, target NR node performs the root cause analysis itself.

Let’s now try to apply the same forwarding mechanism for inter-RAT SHR (NR LTE).

Observation 2: If Inter-RAT SHR (NR  LTE) is collected due to T310 and T312 triggers being met, UE would store the inter-RAT SHR in NR format and will indicate the availability of inter-RAT SHR only upon connecting to a NR node. 

Proposal 5: In case of inter-RAT SHR (NR LTE), the NR node retrieving the inter-RAT SHR (if different from target node) always forwards the inter-RAT SHR to target LTE node
· If the shr-Cause is T310 or T312 trigger, target LTE node forwards the inter-RAT SHR to source NR node for root cause analysis
· If RAN2 agrees to support T304 trigger for inter-RAT SHR (NR LTE) and if the shr-Cause is T304 trigger, target LTE node performs the root cause analysis itself.

2.3 Contents to be included in Inter-RAT SHR (NR LTE)
RAN3 thinks that at least the following parameters can be useful for optimizing inter-RAT successful handover from NR to LTE. LS RAN2 to confirm and request support. Whether the existing IEs defined in Rel-17 for intra-NR SHR can be reused is up to RAN2 decision.
· Source NR cell information
· Target LTE cell information
· Measurement results for source, target and neighbours
· Cause to indicate which inter-RAT SHR triggering condition was met
· UE location Information

FFS whether to also include the following in inter-RAT SHR from NR to LTE
· Time between HO execution and SHR retrieval 
· source C-RNTI
· Target C-RNTI (FFS whether the presence of Target C-RNTI IE in inter-RAT SHR is related to the decision on supporting T304 trigger)

The following text is copied from TS 38.331:
[bookmark: _Toc115428731]5.7.10.6          Actions for the successful handover report determination
The UE shall for the PCell:
1>  if the ratio between the value of the elapsed time of the timer T304 and the configured value of the timer T304, included in the last applied RRCReconfiguration message including the reconfigurationWithSync, is greater than thresholdPercentageT304 if included in the successHO-Config received before executing the last reconfiguration with sync; or
1>  if the ratio between the value of the elapsed time of the timer T310 and the configured value of the timer T310, configured while the UE was connected to the source PCell before executing the last reconfiguration with sync, is greater than thresholdPercentageT310 included in the successHO-Config if configured by the source PCell before executing the last reconfiguration with sync; or
1>  if the T312 associated to the measurement identity of the target cell was running at the time of initiating the execution of the reconfiguration with sync procedure and if the ratio between the value of the elapsed time of the timer T312 and the configured value of the timer T312, configured while the UE was connected to the source PCell before executing the last reconfiguration with sync, is greater than thresholdPercentageT312 included in the successHO-Config if configured by the source PCell before executing the last reconfiguration with sync; or
1>  if sourceDAPS-FailureReporting is included in the successHO-Config before executing the last reconfiguration with sync and is set to true and if the last executed handover was a DAPS handover and if an RLF occurred at the source PCell during the DAPS handover while T304 was running:
2>  store the successful handover information in VarSuccessHO-Report and determine the content in VarSuccessHO-Report as follows:
3>  clear the information included in VarSuccessHO-Report, if any;
3>  set the plmn-IdentityList to include the list of EPLMNs stored by the UE (i.e., includes the RPLMN);
3>  set the c-RNTI to the C-RNTI assigned by the target PCell of the handover;

As we can see from the highlighted text below, Target C-RNTI is included in intra-NR SHR for all SHR triggers (not just related to T304 trigger as some companies were mentioning last meeting)

Observation 3: In Rel-17, Target C-RNTI is included in intra-NR SHR for all SHR triggers (not just related to T304 trigger) and is included to identify that the SHR and RLF Report is generated by the same UE (e.g., in case there is an RLF immediately after a successful HO)

Similar to intra-NR SHR, we propose to add Target C-RNTI in inter-RAT SHR (NR  LTE) as well

Proposal 6: In order to identify that the inter-RAT SHR and RLF Report is generated by the same UE (e.g., in case there is an RLF immediately after a successful inter-RAT HO from NR to LTE), UE should include target C-RNTI (allocated by the target LTE node) in the inter-RAT SHR from NR to LTE
 
Similar to intra-NR SHR, source gNB needs to know the UE context when performing inter-RAT SHR optimizations e.g., when collected due to T310/T312 triggers. We therefore propose the following:

Proposal 7: In case of inter-RAT HO from NR  LTE, source NR node includes Mobility Information and optionally source C-RNTI in HANDOVER REQUEST to target LTE node. Target LTE node sends back the Mobility information and source C-RNTI in ACCESS and MOBILITY INDICATION (carrying inter-RAT SHR) to source NR node

With a network-based solution in Proposal 7, there is no need for UE to report the “Time between HO execution and SHR retrieval” or “Source C-RNTI” in inter-RAT SHR.

Proposal 8: There is no need for UE to include the following in inter-RAT SHR from NR to LTE
· Time between HO execution and SHR retrieval
· Source C-RNTI

2.4 Inter-RAT SHR (LTE  NR)

FFS whether and how to support inter-RAT SHR from LTE to NR in Rel-18. RAN3 can evaluate the following and discuss whether this needs to be supported in Rel-18
· Motivation and scope (e.g., is optimizing LTE also in scope of the Rel-18 WID?)
· Trigger conditions (e.g., can we restrict to only T304 to limit LTE impacts)
· Encoding of inter-RAT SHR from LTE to NR
· Parameters to be included in inter-RAT SHR from LTE to NR

LTE doesn’t have a beam-based structure; therefore, it is not so useful to optimize RLM timers (T310 and T312) in case of a successful LTE NR handover

Observation 4: It is not very useful to optimize RLM timers (T310 and T312) in case of a successful LTE  NR handover as LTE doesn’t have a beam-based structure

We therefore propose to support inter-RAT SHR from LTE NR to optimize only near handover failures (e.g., when T304 goes beyond a certain threshold).

Proposal 9: Support inter-RAT SHR from LTE  NR, only for T304 trigger. 
· Target gNB should send SHR configuration (T304 trigger) in NR format via MobilityFromLTECommand and UE stores this SHR configuration in NR format.
· If T304 triggers is met, UE records SHR in NR format and reports it to the target gNB or another gNB

2.5 Successful PSCell Change Report (SPCR)
 
FFS whether the objective of SPCR is to optimize T310/T312/T304 configuration or to optimize PSCell change/addition configuration. Way forward is as below:
i) If the objective of SPCR is to optimize T310/T312/T304 configuration, the node which configures the timers decides the SPCR triggers. 
ii) If the objective of SPCR is to optimize PSCell change configuration, the node which initiates the PSCell change/addition decides the SPCR triggers

FFS whether root cause analysis for SPCR should be done by the node deciding the SPCR trigger

It is our view that SPCR is collected to know whether there was any lower layer issue before a successful PSCell change. If SPCR triggers for T310/T312/T304 are met, then we would know there was a near SCG failure before successful PSCell change. And to take corrective action, the node initiating the PSCell change can change the event triggers for PSCell change e.g., initiate PSCell change a little early. Simply changing the max value of T310/T312/T304 timers won’t directly help in optimizing PSCell change.

Proposal 10: The objective of SPCR is to is to primarily optimize PSCell change configuration (e.g., thresholds/offsets for triggering PSCell change) and not to simply optimize T310/T312/T304 timers
 
If Proposal 10 is agreed, then we can agree to Proposal 11 based on the way forward identified last meeting.

Proposal 11: The node which initiates the PSCell change/addition decides the SPCR triggers
· In case of MN initiated PSCell change/CPC, MN decides the T310/T312/T304 related SPCR triggers 
· In case of SN initiated PSCell change/CPC, Source SN decides the T310/T312/T304 related SPCR triggers
· In case of Classic PSCell change addition/CPA, MN decides the T304 related SPCR triggers
 
Proposal 12: The root cause analysis for SPCR should be done by the node deciding the SPCR trigger
· In case of MN initiated PSCell change/CPC, MN does the root cause analysis based on SPCR
· In case of SN initiated PSCell change/CPC, Source SN does the root cause analysis based on SPCR
· In case of Classic PSCell addition/CPA, MN does the root cause analysis based on SPCR
 
 
FFS whether to also include the following in Successful PSCell Change Report:
i) PCell information, in case of MN initiated PSCell change/CPC
ii) Information that PSCell change was MN-initiated or SN-initiated
iii) Time between CPC execution and report retrieval
iv) C-RNTI (MN, target SN, source SN)

Proposal 13: Wait for RAN2 reply LS on SPCR retrieval node (MN or SN) and SPCR retrieval method (immediate or delayed) before discussing Xn enhancements for SPCR e.g., for forwarding SPCR from MN to SN and whether to include PCell information in SPCR

A UE doesn’t know whether PSCell change was MN-initiated or SN-initiated. So, there is no way a UE can include this back in SPCR.
Proposal 14: There is no need for UE to include whether a PSCell change was MN-initiated or SN-initiated in SPCR
 
Proposal 15: In case SPCR and SCGFailureInformation are both generated for the same UE (e.g., SCG failure immediately after a successful PSCell change/addition), RAN3 should discuss whether there are mechanisms needed to identify that both the reports are generated by the same UE e.g., by using C-RNTI or time between CPC execution and report retrieval
3. Conclusion
How does Source gNB know UE context when performing intra-NR SHR optimization?

Proposal 1: In case of intra-NR SHR, RAN3 should discuss whether the source gNB needs to know the UE context when performing SHR optimization (e.g., when SHR is collected due to T310/312 trigger being met) and if so how.
Observation 1: While performing intra-NR SHR optimization, source gNB can know the UE context in the following two ways:
· Option 1: Source gNB includes Mobility Information and optionally source C-RNTI in HANDOVER REQUEST to target gNB. Target gNB sends back the Mobility information and source C-RNTI in ACCESS and MOBILITY INDICATION (carrying SHR) to source gNB
· Option 2: UE includes “Time from HO execution to SHR retrieval” or “source C-RNTI” in intra-NR SHR and gNB can figure out the UE context from these information
Proposal 2: In case of intra-NR handover, source gNB includes Mobility Information and optionally source C-RNTI in HANDOVER REQUEST to target gNB. Target gNB sends back the Mobility information and source C-RNTI in ACCESS and MOBILITY INDICATION (carrying SHR) to source gNB
Forwarding mechanism for Intra-NR SHR and Inter-RAT SHR (NR  LTE)
Proposal 3: RAN3 should define a common forwarding mechanism for intra-NR SHR and inter-RAT SHR (NR  LTE) in case the SHR is retrieved in a 3rd node (different from source and target node associated with the SHR)
Proposal 4: In case of intra-NR SHR, the NR node retrieving the intra-NR SHR (if different from target node) always forwards the intra-NR SHR to target NR node
· If the shr-Cause is T310 or T312 trigger, target NR node forwards the intra-NR SHR to source NR node for root cause analysis
· If the shr-Cause is T304 trigger, target NR node performs the root cause analysis itself.

Observation 2: If Inter-RAT SHR (NR  LTE) is collected due to T310 and T312 triggers being met, UE would store the inter-RAT SHR in NR format and will indicate the availability of inter-RAT SHR only upon connecting to a NR node. 

Proposal 5: In case of inter-RAT SHR (NR LTE), the NR node retrieving the inter-RAT SHR (if different from target node) always forwards the inter-RAT SHR to target LTE node
· If the shr-Cause is T310 or T312 trigger, target LTE node forwards the inter-RAT SHR to source NR node for root cause analysis
· If RAN2 agrees to support T304 trigger for inter-RAT SHR (NR LTE) and if the shr-Cause is T304 trigger, target LTE node performs the root cause analysis itself.

Contents to be included in Inter-RAT SHR (NR  LTE)

Observation 3: In Rel-17, Target C-RNTI is included in intra-NR SHR for all SHR triggers (not just related to T304 trigger) and is included to identify that the SHR and RLF Report is generated by the same UE (e.g., in case there is an RLF immediately after a successful HO)

Proposal 6: In order to identify that the inter-RAT SHR and RLF Report is generated by the same UE (e.g., in case there is an RLF immediately after a successful inter-RAT HO from NR to LTE), UE should include target C-RNTI (allocated by the target LTE node) in the inter-RAT SHR from NR to LTE

Proposal 7: In case of inter-RAT HO from NR  LTE, source NR node includes Mobility Information and optionally source C-RNTI in HANDOVER REQUEST to target LTE node. Target LTE node sends back the Mobility information and source C-RNTI in ACCESS and MOBILITY INDICATION (carrying inter-RAT SHR) to source NR node

Proposal 8: There is no need for UE to include the following in inter-RAT SHR from NR to LTE
· Time between HO execution and SHR retrieval
· Source C-RNTI

Inter-RAT SHR (LTE  NR)

Observation 4: It is not very useful to optimize RLM timers (T310 and T312) in case of a successful LTE  NR handover as LTE doesn’t have a beam-based structure

Proposal 9: Support inter-RAT SHR from LTE  NR, only for T304 trigger. 
· Target gNB should send SHR configuration (T304 trigger) in NR format via MobilityFromLTECommand and UE stores this SHR configuration in NR format.
· If T304 triggers is met, UE records SHR in NR format and reports it to the target gNB or another gNB

 SPCR (Successful PScell Change Report)

Proposal 10: The objective of SPCR is to is to primarily optimize PSCell change configuration (e.g., thresholds/offsets for triggering PSCell change) and not to simply optimize T310/T312/T304 timers

Proposal 11: The node which initiates the PSCell change/addition decides the SPCR triggers
· In case of MN initiated PSCell change/CPC, MN decides the T310/T312/T304 related SPCR triggers 
· In case of SN initiated PSCell change/CPC, Source SN decides the T310/T312/T304 related SPCR triggers
· In case of Classic PSCell change addition/CPA, MN decides the T304 related SPCR triggers

Proposal 12: The root cause analysis for SPCR should be done by the node deciding the SPCR trigger
· In case of MN initiated PSCell change/CPC, MN does the root cause analysis based on SPCR
· In case of SN initiated PSCell change/CPC, Source SN does the root cause analysis based on SPCR
· In case of Classic PSCell addition/CPA, MN does the root cause analysis based on SPCR

Proposal 13: Wait for RAN2 reply LS on SPCR retrieval node (MN or SN) and SPCR retrieval method (immediate or delayed) before discussing Xn enhancements for SPCR e.g., for forwarding SPCR from MN to SN and whether to include PCell information in SPCR

Proposal 14: There is no need for UE to include whether a PSCell change was MN-initiated or SN-initiated in SPCR

Proposal 15: In case SPCR and SCGFailureInformation are both generated for the same UE (e.g., SCG failure immediately after a successful PSCell change/addition), RAN3 should discuss whether there are mechanisms needed to identify that both the reports are generated by the same UE e.g., by using C-RNTI or time between CPC execution and report retrieval
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