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Introduction

RAN2#120 meeting has treated SPR and inter-RAT SHR topic with consideration on the LS received from RAN3 in R2-2211160 [1 ].  And RAN2 has reached below initial agreements: 

	1
For Q5 in R2-2211160, RAN2 confirms the support for the parameters for inter-RAT SHR from NR to LTE when T310 and T312 are configured as triggering condition.

2
T304 trigger for inter-RAT SHR from NR to LTE is not supported.

3
Only MN can retrieve the SPR from the UE.

4
For Q8, RAN2 agree following options: depends on which of nodes initiates SPR, i.e.:



For the MN-initiated PSCell Change/Addition, MN sends the SPR config to the UE



For the SN-initiated PSCell Change, the source-SN sends the Successful PSCell Change configuration within the container through MN.

	

T304 trigger needs to be configured by the target SN node.

1
UE stores both SPCR and SHR configuration (one for each type at most) if received from NW.

2
UE can send the (stored) SPR to gNB. FFS how long UE keeping SPR is FFS.

3
Only the latest successful PSCell change/addition is reported by the UE.

4
Random access related information is included in SPR at least when the SPR is triggered due to T304 exceeds the configured threshold. Other conditions are FFS.

5
UE records/reports PCell SHR and PSCell SPR separately

=> RAN2 to prioritise inter-RAT HO from NR to LTE first. Inter-RAT HO from LTE to NR can be considered after that.


Taking into also RAN3 progress last meeting, this contribution intends to discuss the remaining issues on SPR and SHR.
Discussion
Inter-RAT SHR 
It has been agreed that T304 trigger will not be supported for inter-RAT SHR with prioritization on handover from NR to LTE first. Then the remaining issues would be how to support this feature with minimum specs impact, which involves two discussion point:

Discussion point 1: Which format is used to store the SHR generated (NR or LTE)
Discussion point 2: Whether to support inter-RAT SHR, i.e., allow UE to report SHR relevant to NR to LTE
Observation 1: RAN2 has agreed to only support T312 and T310 for inter-SHR reporting with prioritization on HO from NR to LTE scenario. 

In R17, when discussing the triggering condition and which node shall be responsible for the optimization, it is consensus that source node is in responsible for T310/T312 relevant trigger while T304 trigger is left for target to do the optimization. Then for mobility from NR, since it is the source (NR BS) that is in responsible for optimization based on SHR received, it is preferred to store the SHR in such case using NR format.
Observation 2: For mobility from NR to LTE, NR format is more suitable for storing SHR, since it is source node (NR BS) that is in responsible for optimizing the SHR relevant to T310/T312 trigger, 
To support above feature, current SHR procedure as described in NR RRC specs needs to be updated to allow storing SHR using NR format. Assuming NR format is used then in order to support inte-RAT format forwarding LTE specs needs to be update to at least allow UE to report SHR in container. Moreover, since LTE BS cannot decode NR SHR, source cell identity needs to put outside the containers for further forwarding which also requires extra UE implementation. Considering for SHR the handover is already succeed, there is no urgent for reporting, the gain can be obtained from support inter-RAT report compared with the extra specs work and UE implement is not so obvious. 

Observation 3: Extra LTE specs impact and UE implementation complexity is needed to support inter-RAT report while the gain can be provided is not so obvious since there is not need for urgent reporting for SHR. 

Based on above analysis, below proposal is made:

Proposal 1:For mobility from NR to LTE, UE stores the SHR in NR format when storing condition(s) is fulfilled.

Proposal 2: Inter-RAT SHR reporting (i.e., report NR SHR to LTE) is not supported.

In RAN3’s LS, it is asked whether below contents can be supported for SHR relevant to mobility from NR to LTE event:

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

Considering current NR ASN.1 has already support signalling of above information, also the same trigger condition is used for both intra-NR and mobility from NR case, the required information for optimization shall be the same. Therefore it is proposed to agree including above information.
Proposal 3: For mobility from NR to LTE, below information is included in SHR:

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

SuccessHO-Report-r17 ::=                 SEQUENCE {
    sourceCellInfo-r17                       SEQUENCE {
        sourcePCellId-r17                        CGI-Info-Logging-r16,
        sourceCellMeas-r17                       MeasResultSuccessHONR-r17                       OPTIONAL,
        rlf-InSourceDAPS-r17                     ENUMERATED {true}                               OPTIONAL
    },
    targetCellInfo-r17                       SEQUENCE {
        targetPCellId-r17                        CGI-Info-Logging-r16,
        targetCellMeas-r17                       MeasResultSuccessHONR-r17                       OPTIONAL
    },
    measResultNeighCells-r17                 SEQUENCE {
        measResultListNR-r17                     MeasResultList2NR-r16                           OPTIONAL,
        measResultListEUTRA-r17                  MeasResultList2EUTRA-r16                        OPTIONAL
    }                                                                                            OPTIONAL,
    locationInfo-r17                         LocationInfo-r16                                    OPTIONAL,
    timeSinceCHO-Reconfig-r17                TimeSinceCHO-Reconfig-r17                           OPTIONAL,
    shr-Cause-r17                            SHR-Cause-r17                                       OPTIONAL,
    ra-InformationCommon-r17                 RA-InformationCommon-r16                            OPTIONAL,
    upInterruptionTimeAtHO-r17               UPInterruptionTimeAtHO-r17                          OPTIONAL,
    c-RNTI-r17                               RNTI-Value                                          OPTIONAL,
    ...
}
If P1-3 is confirmed then the existing report and storing mechanism for intra-NR SHR report can be reused for mobility from NR scenario, except for the IE used to indicate targetCellInfo, which is highlighted in yellow as shown above. Current ASN.1 only allows UE to store target cell CGI in NR format, therefore new IE shall be introduced to allow indicating EUTRA target cell CGI.

Observation 4: Current SHR only supports storing NR CGI which for mobility from NR target cell is LTE cell.

Proposal 4: Reuse current IEs for element a, c-e. For b, EUTRA target cell CGI is introduced in SHR.
Successful PSCell Change Report (SPR)

On SPR Configuration
	4
For Q8, RAN2 agree following options: depends on which of nodes initiates SPR, i.e.:



For the MN-initiated PSCell Change/Addition, MN sends the SPR config to the UE



For the SN-initiated PSCell Change, the source-SN sends the Successful PSCell Change configuration within the container through MN.


Above principle have been agreed for SPR configuration in last RAN2 meeting, which indicates that for SN -initiated PSCell change, it is source SN that sends the SPR configuration to MN in a container. However in current specs, SN-initiated PSCell change has a special type, PSCell change without MN involvement. The intention of PSCell change without MN involvement is for intra-SN PSCell change where SN can decide based on the measurements results received to change PSCell without involving MN. In this case, SN can provide UE with RRCReconfiguration message containing reconfigurationWithSync to UE through SRB3. Since it has been agreed in RAN2 that otherConfig is used to configure UE with the SPR configuration, and anyway UE needs to receive RRCReconfiguration in this case. It is redundant to provide MN the SPR configuration and let MN to configure it to UE. 

Observation 5: For PSCell change without MN involvement, SN can provide RRCReconfiguration message directly to UE without interaction with MN. 

Observation 6: Since otherConfig is agreed for providing SPR configuration, it can be provided together with RRCReconfiguration used for PSCell change without MN involvement, no need for MN to do unnecessary forwarding. 
Based on above analysis, below proposal is made:

Proposal 5: For PSCell change without MN involvement, source SN provides SPR configuration to UE.  

There are still remaining issues on the report content in SPR, which is listed below:

7a: FFS on whether to reuse CHO candidate cell flag for the CPAC candidate cells or define a new flag to indicate CPAC candidate cell.

7c:
FFS on Location Information

For 7a, since we agreed to have separate report for SPR and SHR, NW shall be able to differentiate the reported cell measurements is relevant on CHO or CPAC. Therefore the existing CHO candidate flag in measurement results can reused for identifying CPAC candidate cells. Location information of SN is also useful for NW to locate the problematic area thus needs to be included. Therefore, below proposal is made:
Proposal 6: Below information is included in SPR:

reuse CHO candidate cell flag to indicate CPAC candidate cell;

Location information
Conclusion and proposals

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

Inter RAT- SHR 

Observation 1: RAN2 has agreed to only support T312 and T310 for inter-SHR reporting with prioritization on HO from NR to LTE scenario. 

Observation 2: For mobility from NR to LTE, NR format is more suitable for storing SHR, since it is source node (NR BS) that is in responsible for optimizing the SHR relevant to T310/T312 trigger, 
Observation 3: Extra LTE specs impact and UE implementation complexity is needed to support inter-RAT report while the gain can be provided is not so obvious since there is not need for urgent reporting for SHR. 

Observation 4: Current SHR only supports storing NR CGI which for mobility from NR target cell is LTE cell.

Proposal 1:For mobility from NR to LTE, UE stores the SHR in NR format when storing condition(s) is fulfilled.

Proposal 2: Inter-RAT SHR reporting (i.e., report NR SHR to LTE) is not supported.

Proposal 3: For mobility from NR to LTE, below information is included in SHR:

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
Proposal 4: Reuse current IEs for element a, c-e of P3. For b of P3, EUTRA target cell CGI is introduced in SHR.
SPCR

Observation 5: For PSCell change without MN involvement, SN can provide RRCReconfiguration message directly to UE without interaction with MN. 

Observation 6: Since otherConfig is agreed for providing SPR configuration, it can be provided together with RRCReconfiguration used for PSCell change without MN involvement, no need for MN to do unnecessary forwarding. 
Proposal 5: For PSCell change without MN involvement, source SN provides SPR configuration directly to UE.  

Proposal 6: Below information is included in SPR:

reuse CHO candidate cell flag to indicate CPAC candidate cell;

Location information
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