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Introduction

It is agreed that RAN2 will wait for progress in RAN3 on scenarios and requirement to discuss SHR and successful PSCell change report (SPCR) [1]. In this contribution detailed design from RAN2’s perspective will be discussed with consideration on relevant LS received from RAN3 [2].
Discussion
Below observation can be made according to RAN3’s LS in R2-2209104:

Observation 1: RAN3 agreed below scenarios for study in R18:

SHR (Successful HO Report) for intra-system inter-RAT, HO from NR to LTE will be treated first

SPCR (Successful PSCell Change Report) for NR-DC, including:

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.
SHR 
As agreed by RAN3 inter-RAT SHR is limited in intra-system (5GC) scenarios where HO from NR to LTE will discussed first to avoid significant impact on LTE specs. According to existing specs, UE will store in SHR the CGI if available or the PCI+ARFCN of both source and target cell. Currently only NR format is supported, thus to allow storing of EUTRA cell as target cell, the SHR report needs to be enhanced to store the target EUTRA cell information.

Observation 2: Existing target cell information in SHR only supports logging of NR cell information, which needs to be enhanced to allow inclusion of target EUTRA cell identity.

Proposal 1: Enhance SHR to allow storing of EUTRA cell identity as target cell information.

For configuration
Based on existing specs it is source that configure T312/T310/DAPS relevant SHR trigger while T304 is configured by the target node. Since DAPS is not applicable for inter-RAT HO there is no need for further discussion. As for T312/T310 trigger the configuration comes from NR node where existing signalling can already support configure such trigger for mobility from NR scenario, there is no specs impact. However for T304 trigger, since the configuration comes from target (i.e., LTE node) if to support the complete function updates in LTE specs is required. Thus it is proposed to discuss in RAN2 whether to enhance LTE specs to support T304 threshold based trigger for mobility from NR scenarios.  
Observation 3: Except for DAPS which is not applicable for inter-RAT HO, T310/T312 trigger configuration can already be supported by existing NR signalling and procedure with no specs impact.

Observation 4: T304 trigger is configured by target which requires update in LTE ASN.1 to support configuring the trigger for HO from NR to EUTRA.
Proposal 2: RAN2 discuss whether to update LTE specs to allow configuring T304 SHR trigger for HO from NR to EUTRA.
If confirmed that T304 trigger is applicable for HO from NR to EUTRA, then similar to the signalling design in NR specs, it is suggested to enhance otherConfig in RRCConnectionReconfiguration to allow T304 based SHR trigger configuration. 

Proposal 2-1: OtherConfig in RRCConnectionReconfiguration is enhanced to allow T304 SHR trigger configuration if RAN2 confirms to support T304 trigger for mobility from NR to EUTRA.
SPCR

Before discussion of the detailed signalling design it is worth clarifying the scenarios first. According to RAN3’s LS, HO with SN change is not prohibited, but is suggested to discuss later after generic solutions are defined. For HO with SN change, the required solution might be different from other scenarios since there are two HO procedure involved and during which it is possible that both HOs succeeds or only one HO is successful, thus or both HO fails where special treatment might be needed. Considering the work load, it is preferred to focus on the first three bullets in 2) as suggested by RAN3 in R18.

Observation 5: To support SPCR for HO with SN changes scenarios could leads to extra work load since it involves two different HOs and need extra time for study.

Proposal 3: RAN2 focus on below scenarios for SPCR in NR-DC:

SN- and MN-initiated classic PSCell change / CPC

intra-SN classic PSCell change / CPC

classic Addition / CPA
On SHR Trigger 
In R17 SHR has been introduce to store successful HO information with triggering events indicated below:

Running time of T310/T312/T304 exceeds configured threshold

Source RLF detected during DAPS HO

Since PSCell change report is introduced for the same purpose as in SHR, the framework (triggering evens and measurements) of SHR in MN can be seen as baseline for PSCell change report. However for DAPS HO it cannot be configured in SN therefore DAPS related triggering events and measurements is no need for SPCR.

Observation 6: DAPS configuration is not applicable for SN according to existing specs.
Proposal 4: The triggering events and measurements of SHR in MN can be seen as baseline for SPCR except for DAPS related triggering event and measurements.

On configuration
Since pre-configuration is required for PSCell change report, there is a need to discuss how to configure the configuration to UE, which also will impact the discussion on how UE report the collected PSCell change report to NW. In general, there are two ways to configure UE with the PSCell change report configuration:

Opt1: MN configure the PSCell change report configuration to UE
Opt2: SN configure the PSCell change report configuration to UE
If taken SHR mechanism as baseline, then existing SHR configuration signalling can be easily reused for both options (e.g.,though otherConfig in RRCReconfiguration message). Also it is still the source SN generating the T312/T310 trigger while T304 trigger is generated by target, which means it is always SN that generate the SHR trigger regardless whether the PSCell change/CPC is MN or SN initiated. For option 1 SN can forward to MN with the PSCell changer report configuration, and have MN configuring it to UE. For option 2, SN can configure UE with the configuration directly. 

Observation 7: Existing signalling structure can support SPCR configuration report via either MN or SN if it is configured through otherConfig as the same for SHR.
According procedure defined in TS 37340, it is always MN deliver the SN RRCReconfiguration to UE except for PSCell change/CPC without MN involvement and SRB3 is used, for this scenarios SN configures directly to UE with RRCReconfiguration through SRB3. Considering the agreed scenarios by RAN3 includes also SN initiated PSCell change thus it is proposed to support both SN configured method for PSCell change/CPC without MN involvement and MN configured method for other supported scenarios. 
Observation 8: For PSCell change/CPC without MN involvement (SRB3 is used) it is SN configure UE with SN RRCReconfiguration while MN forwards the SN RRCReconfiguration to UE.

Proposal 5: SN can configure UE with SHR configuration via RRCReconfiguration for PSCell change/CPC without MN involvement while for the rest of supported SPCR scenarios MN can forward SN RRCReconfiguration containing SHR configuration to UE.

But in either way it is always SN that generate the configuration, then similar to SHR there will be only at most one set of SPCR configuration stored at UE’ side.
Co-existence with SHR
Another discussion point here is the co-existence of SPCR with SHR. There two possible methods to handle the configuration, one is common configuration (e.g., only one set of configuration is stored and be used to evaluate either HO in MN or SN). For this approach negotiation between MN and SN might be needed. 

Another method is to allow separate configuration and UE will stores both configurations if received. Independent configuration will have the gain in flexibility since the radio in MN and SN might be different, they may want to configure UE with different triggers based on their requirement. Moreover, since RAN3 has confirmed that CPAC will also be considered in SPCR, thus when will the CPAC be triggered in SN cannot be predicted. Thus UE needs to store both configuration from MN and SN if any in order to support SHR and SPCR.
Observation 9: Independent SHR/SPCR configuration provides more flexibility at UE’s side which also require UE to store both options since for CPAC when the RRC Reconfiguration procedure will be triggered cannot be predicted.

Proposal 6: UE stores both SPCR and SHR configuration (one for each type at most) if received from NW. 
On report
Whether to introduce separate IE for SPCR storing depends on outcome of Proposal3 proposed in this paper. In HO with SN change is not supported which means for any case there will only be one HO on-going, thus the variable specified for SHR can be reused for SPCR since anyway the cell id included in the reports can be used for reports forwarding. Otherwise if HO with SN change is supported UE might generate two different reports for MN and SN respectively based on the received configuration thus different IEs might be introduced. Any way the discussion is still pending on 
Observation 10: How to store SPCR reports depends on the decision on whether to support HO with SN change scenarios for SPCR.

Proposal 7: RAN2 wait decision on support HO with SN change for SPCR to further discuss options for UE reporting. 
Conclusion and proposals

Based on above analysis, we have the following observations and proposals: 

SHR 
Observation 1: RAN3 agreed below scenarios for study in R18:

SHR (Successful HO Report) for intra-system inter-RAT, HO from NR to LTE will be treated first

SPCR (Successful PSCell Change Report) for NR-DC, including:

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.

Observation 2: Existing target cell information in SHR only supports logging of NR cell information, which needs to be enhanced to allow inclusion of target EUTRA cell identity.

Observation 3: Except for DAPS which is not applicable for inter-RAT HO, T310/T312 trigger configuration can already be supported by existing NR signalling and procedure with no specs impact.

Observation 4: T304 trigger is configured by target which requires update in LTE ASN.1 to support configuring the trigger for HO from NR to EUTRA.

Proposal 1: Enhance NR SHR to allow storing of EUTRA cell identity as target cell information.

Proposal 2: RAN2 discuss whether to update LTE specs to allow configuring T304 SHR trigger for HO from NR to EUTRA.
Proposal 2-1: OtherConfig in RRCConnectionReconfiguration is enhanced to allow T304 SHR trigger configuration if RAN2 confirms to support T304 trigger for mobility from NR to EUTRA.
SPCR

Observation 5: To support SPCR for HO with SN changes scenarios could leads to extra work load since it involves two different HOs and need extra time for study.

Observation 6: DAPS configuration is not applicable for SN according to existing specs.
Observation 7: Existing signalling structure can support SPCR configuration report via either MN or SN if it is configured through otherConfig as the same for SHR.

Observation 8: For PSCell change/CPC without MN involvement (SRB3 is used) it is SN configure UE with SN RRCReconfiguration while MN forwards the SN RRCReconfiguration to UE.

Observation 9: Independent SHR/SPCR configuration provides more flexibility at UE’s side which also require UE to store both options since for CPAC when the RRC Reconfiguration procedure will be triggered cannot be predicted.

Observation 10: How to store SPCR reports depends on the decision on whether to support HO with SN change scenarios for SPCR.

Proposal 3: RAN2 focus on below scenarios for SPCR in NR-DC:

SN- and MN-initiated classic PSCell change / CPC

intra-SN classic PSCell change / CPC

classic Addition / CPA
Proposal 4: The triggering events and measurements of SHR in MN can be seen as baseline for SPCR except for DAPS related triggering event and measurements.

Proposal 5: SN can configure UE with SHR configuration via RRCReconfiguration for PSCell change/CPC without MN involvement while for the rest of supported SPCR scenarios MN can forward SN RRCReconfiguration containing SHR configuration to UE.

Proposal 6: UE stores both SPCR and SHR configuration (one for each type at most) if received from NW. 
Proposal 7: RAN2 wait decision on P3 to further discuss options for UE SPCR reporting. 
All proposals listed for easy reference

Proposal 1: Enhance NR SHR to allow storing of EUTRA cell identity as target cell information.

Proposal 2: RAN2 discuss whether to update LTE specs to allow configuring T304 SHR trigger for HO from NR to EUTRA.
Proposal 2-1: OtherConfig in RRCConnectionReconfiguration is enhanced to allow T304 SHR trigger configuration if RAN2 confirms to support T304 trigger for mobility from NR to EUTRA.
Proposal 3: RAN2 focus on below scenarios for SPCR in NR-DC:

SN- and MN-initiated classic PSCell change / CPC

intra-SN classic PSCell change / CPC

classic Addition / CPA
Proposal 4: The triggering events and measurements of SHR in MN can be seen as baseline for SPCR except for DAPS related triggering event and measurements.

Proposal 5: SN can configure UE with SHR configuration via RRCReconfiguration for PSCell change/CPC without MN involvement while for the rest of supported SPCR scenarios MN can forward SN RRCReconfiguration containing SHR configuration to UE.

Proposal 6: UE stores both SPCR and SHR configuration (one for each type at most) if received from NW. 
Proposal 7: RAN2 wait decision on P3 to further discuss options for UE SPCR reporting. 
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