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Introduction
In previous RAN2 meetings, there were some conclusions on both inter-RAT SHR and SPR. There was a LS from RAN3 [1] for RAN2#119bis-e meeting to consider or provide the solutions. Meanwhile, there are still some FFSs left. The agreements in RAN2 are listed below:
Agreements in RAN2#119bis-e meeting
5	Network configures SPR configuration IE for the UE, with at least the following triggering conditions:
•	T310 triggering condition
•	T312 triggering condition
•	T304 triggering condition
5a: Other triggering conditions are FFS
5b: Values of the triggering conditions are FFS
5c: Which node configures the triggering condition is FFS. 
6	RAN2 agree to the following:
A.	SPR configuration is configured by network through otherConfig 
B.	SPR is fetched via UE Information Request/Response procedure
7	UE logs at least the following information and measurements in the SPR IE (other information and measurements are FFS).
a)	Source PSCell info (cell ID, measurement result)
b)	Target PScell info (cell ID, measurement result)
c)	Neighbour Cells info (cell ID, measurement result, CPAC Candidate cells flag)
d)	Success PSCell change/addition cause value (e.g., t304, t310, t312 cause, etc.)
f)	The time elapsed between the CPAC execution towards the target cell and the corresponding latest CPAC configuration received for the selected target cell 
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

[bookmark: _Hlk126229290]Agreements in RAN2#120 meeting:
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.
For SPR enhancements (other than LS-related discussions):
Agreements in RAN2#120 meeting:
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.
In this paper, we will give our considerations on the questions in the RAN3 LS and the above FFSs for intra-system inter-RAT SHR from NR to LTE and NR-DC SPR.
Discussion
 The information for questions in RAN3 LS
First, we’d like to check the situation of each question in the RAN3 LS.
Questions for inter-RAT SHR
Q1. Is RAN2 planning to impact LTE specifications to support inter-RAT SHR?
In our view, the current WID does not list any RAN2 LTE specs, so we think any LTE impacts should be avoided.
Proposal 1: For Q1 in the LS R2-2211160, RAN2 agrees to reduce/avoid the impact on LTE specification to support inter-RAT SHR.

Based on the agreements in RAN2#120 meeting, we observe that the Q2~Q5 for SHR in the LS [1] have been discussed and concluded.
Q2. Whether T304 trigger for inter-RAT SHR from NR to LTE is to be supported?
RAN2#120 made the following agreement:
Agreements in RAN2#120 meeting:
2	T304 trigger for inter-RAT SHR from NR to LTE is not supported.
Q3. If yes to Q2, whether the inter-RAT SHR is always encoded in source RAT format or can be encoded based on the RAT format which generates the inter-RAT SHR trigger condition (e.g., inter-RAT SHR encoded in NR format for T310/T312 triggers and in LTE format for T304 triggers for inter-RAT HO from NR to LTE)?
Q4. If yes to Q2, and if inter-RAT SHR is collected due to T304 triggers (configured by target LTE node), what is RAN2’s preference on the following two options?
· Option 1: It is sufficient for UE to report the inter-RAT SHR once UE is back to NR
· Option 2: The LTE node should have the capability to retrieve the inter-RAT SHR 
For Q3 and Q4, both have been discussed and concluded as RAN2 view on Q2 is No.

Q5: Can RAN2 confirm the support for above parameters for inter-RAT SHR from NR to LTE? Whether the existing IEs defined in Rel-17 for intra-NR SHR can be reused is up to RAN2 decision.
RAN2#120 made the following agreement:
Agreements in RAN2#120 meeting:
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.

Observation 1: For Q2~Q5 on inter-RAT SHR in the LS R2-2211160, there are related RAN2 agreements to conclude them.

Questions for SPR
Based on the agreements in RAN2#120 meeting, we observe that the Q6~Q8 for SPR in the LS [1] have been discussed and concluded in RAN2.
Agreements in RAN2#120 meeting:
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.
For SPR enhancements (other than LS-related discussions):
Agreements in RAN2#120 meeting:
2	UE can send the (stored) SPR to gNB. FFS how long UE keeping SPR is FFS.
Q6. Whether the SPCR can be stored at the UE and sent later to the gNB or is sent immediately after the successful PSCell change or addition?
RAN2#120 made the following agreement:
2	UE can send the (stored) SPR to gNB. FFS how long UE keeping SPR is FFS.

Q7. Which node (MN or SN) retrieves the SPCR from the UE?
RAN2#120 made the following agreement:
3	Only MN can retrieve the SPR from the UE.

Q8. Which node (MN or SN) sends the Successful PSCell Change/Addition configuration to the UE?
RAN2#120 made the following agreement:
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.

Observation 2: For Q6~Q8 on SPR in the LS R2-2211160, there are related RAN2 agreements to conclude them.

 Intra-system inter-RAT SHR from NR to LTE
In RAN2#119bis-e meeting, the inter-RAT HO from LTE to NR is deprioritized. In order to reduce or avoid the impact on LTE, the T304 trigger for inter-RAT HO from NR to LTE is not support either. In our understanding, the same principle should also be applied to the inter-RAT SHR storage and reporting for the HO from NR to LTE. 
Accounting for the above principle, upon successful random-access procedure with the target LTE cell, and at least one of the T310 or T312 related triggering conditions have been met, the UE stores the successful handover information into the varSuccessHO-Report defined in NR. That is, the UE can generate the inter-RAT SHR in the NR format. In this way, RAN2 will not define a new SHR related variable in LTE and all the UE behaviours can refer to the descriptions in NR specification. From the specification impact point of view, this can greatly reduce the modification on the LTE specification to avoid duplicate variables and descriptions.
Proposal 2: For the SHR from NR to LTE, the UE stores the successful handover information into the NR variable varSuccessHO-Report and generates the SHR in NR format.

Based on P1, we can see that the inter-RAT SHR from NR to LTE is encoded in NR format. To further reduce the LTE impact, we think that when the UE comes back to NR cell, the UE can report the inter-RAT SHR report.
Proposal 3: For the SHR from NR to LTE, it can be only reported in NR when the UE comes back to NR cell.

For Q5 in the LS, RAN2 has confirmed all the parameters:
a.	Source NR cell information
b.	Target LTE cell information
c.	Measurement results for source, target and neighbours
d.	Cause to indicate which inter-RAT SHR triggering condition was met
e.	UE location Information
Whether the existing IEs defined in Rel-17 for intra-NR SHR can be reused is up to RAN2 decision. 2W’d like to give our analysis on the support of the above parameters.
First, the existing IEs defined in Rel-17 intra-NR SHR are show in the following:
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,
    ...
}
–	CGI-Info-Logging
The IE CGI-Info-Logging indicates the NR Cell Global Identifier (NCGI) for logging purposes (e.g. RLF report), the globally unique identity, and the TAC information of a cell in NR.
CGI-Info-Logging information element
-- ASN1START
-- TAG-CGI-INFO-LOGGING-START

CGI-Info-Logging-r16 ::=     SEQUENCE {
    plmn-Identity-r16                    PLMN-Identity,
    cellIdentity-r16                     CellIdentity,
    trackingAreaCode-r16                 TrackingAreaCode               OPTIONAL
}

-- TAG-CGI-INFO-LOGGING-STOP
-- ASN1STOP

We think that almost all the information agreed in RAN3 can reuse the existing one, other than the b. target LTE cell information. Currently, the IE targetCellInfo are mandatory and only be set to NR cell information. Therefore, RAN2 should introduce the new target LTE cell information to support the SHR from NR to LTE. In addition, to avoid the misunderstanding of the presences of both NR and LTE target cell, it is necessary to set the target NR cell information into a special value or any value. Simultaneously, when the source node receives the SHR including both NR and LTE target cells, it can ignore the NR one.
Observation 3: The R17 IE targetCellInfo are mandatory and only be set to NR cell information.
Proposal 4: Reuse the existing IEs defined in Rel-17 for intra-NR SHR to capture the following parameters:
a.	Source NR cell information
c.	Measurement results for source, target and neighbours
d.	Cause to indicate which inter-RAT SHR triggering condition was met
e.	UE location Information
Proposal 5: Introduce the new target LTE cell information in the existing SHR to capture the parameter b:
b. Target LTE cell information.
Proposal 6: If the new target LTE cell information is set, the target NR cell information is set to a special value, e.g., 0.

 NR-DC SPR
There were some FFSs on the SPR scheme. We’d like to give our consideration here.
5	Network configures SPR configuration IE for the UE, with at least the following triggering conditions:
•	T310 triggering condition
•	T312 triggering condition
•	T304 triggering condition
5a: Other triggering conditions are FFS
5b: Values of the triggering conditions are FFS
7	UE logs at least the following information and measurements in the SPR IE (other information and measurements are FFS).
a)	Source PSCell info (cell ID, measurement result)
b)	Target PScell info (cell ID, measurement result)
c)	Neighbour Cells info (cell ID, measurement result, CPAC Candidate cells flag)
d)	Success PSCell change/addition cause value (e.g., t304, t310, t312 cause, etc.)
f)	The time elapsed between the CPAC execution towards the target cell and the corresponding latest CPAC configuration received for the selected target cell 
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

Agreements in RAN2#120 meeting:
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.
5a: Other triggering conditions are FFS
For Rel-17 SHR, it is worth noting that lots of triggering conditions were discussed. After fully discussion, T304/310/312 and DAPS related triggers are introduced. For the SPR, there is no DPAS configuration. Therefore, we believe the current agreements on T304/310/312 triggers are sufficient. The discussion on other triggering conditions is redundant and not needed.
Proposal 7: No other triggering condition is needed.

5b: Values of the triggering conditions are FFS
Current, the values of the SHR triggering conditions are relative thresholds in form of percentage. The UE compares the ratio of the elapsed time and the corresponding timer with the configured percentage threshold to decide whether to generate the SHR. 
SuccessHO-Config-r17 ::=                SEQUENCE {
    thresholdPercentageT304-r17             ENUMERATED {p40, p60, p80, spare5, spare4, spare3, spare2, spare1}      OPTIONAL, --Need R
    thresholdPercentageT310-r17             ENUMERATED {p40, p60, p80, spare5, spare4, spare3, spare2, spare1}      OPTIONAL, --Need R
    thresholdPercentageT312-r17             ENUMERATED {p20, p40, p60, p80, spare4, spare3, spare2, spare1}         OPTIONAL, --Need R
    sourceDAPS-FailureReporting-r17         ENUMERATED {true}                                                       OPTIONAL, --Need R
...
As showed below, RAN2 agreed the sending scheme of the SPR triggering configuration for all cases.
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.
For the decision or generation of the SPR triggering condition, it may impact the conclusion of the FFS on the value of the triggering conditions. For example, in case of MN-initiated PSCell change, for the configuration of the SPR triggering conditions, there may be three ways:
· Option 1a: MN generates the T310/T312 trigger without knowledge of the absolute T310/312 values configured by source SN
· Option 1b: MN generates the T310/T312 trigger with the knowledge of the absolute T310/312 values configured by source SN
· Option 1c: source SN generates the T310/T312 trigger, and then send it to MN
For option 1a, it is noticed that the MN which decides the T310/312 triggers is unaware of the absolute T310/312 values configured by the source SN. For option 1b and 1c, technically speaking, we can reuse the percentage threshold scheme for the SPR triggers as in R17 SHR. The node configuring the T310/T312 knows the specific absolute values. It is believed that the node can decide the reasonable percentage threshold. Therefore, before we start the discussion on the values of triggering conditions, it is helpful to send LS to RAN3 to check the solution of the T310/312 configuration decision for case 1.
For SN-initiated PSCell Change and T304 trigger cases, the node generating the triggers is the same as the one configures the corresponding timer. We can directly reuse the percentage threshold for the SPR triggers as in Rel-17 SHR. Furthermore, we can also reuse the ratio values of the SHR triggers for related SPR time triggers.
Observation 4: For the MN-initiated PSCell Change, it needs RAN3 opinions on which of network nodes generates the T310/T310 trigger.
Observation 5: For the SN-initiated PSCell Change and T304 trigger, the values of the triggering conditions can be percentage and reuse the legacy values.
Proposal 8: Send a LS to RAN3 for more clarifications on T310/T312 trigger in case of MN-initiated PSCell Change.

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.
Currently, in the R17 SHR, there is an indicator called choCandidate to indicate whether the associated cell is a candidate target cell for CHO. There is the “cho” wording in the field name. It is not suitable to reuse the existing one for the CPAC case. Correspondingly, it is preferred to define a new flag to indicate CPAC candidate cell.
	choCandidate
This field indicates whether the associated cell is a candidate target cell for conditional handover. This field may be included only in the SuccessHO-Report within UEInformationResponse message.


Proposal 9: Define a new flag to indicate CPAC candidate cell.

7c:  FFS on Location Information
For the location information in the SPR, generally, it may be beneficial to include the location information for the SON optimization. However, technically speaking, we need to consider the impact of user consent before deciding whether to include the location information.
Proposal 10: Whether to include location information needs also to consider user consent aspects.

FFS how long UE keeping SPR is FFS.
For the legacy scheme on SON reports reporting, the UE can store the SON reports for at most 48 hours if not retrieved. We believe it is an intuitive idea to reuse the legacy scheme. That is, The UE can store the SPR for at most 48 hours. The UE informs the serving network of the availability of the SPR and reports it the current serving network. The UE may discard the SPR 48 hours after the last successful PSCell addition/change information is stored or until the SPR is fetched by the network.
Proposal 11: The UE can keep the SPR for 48 hours after the SPR is generated and if not fetched.

7	UE logs at least the following information and measurements in the SPR IE (other information and measurements are FFS).
In RAN2#119bis-e meeting, some information was agreed for UE to log in the SPR.
7	UE logs at least the following information and measurements in the SPR IE (other information and measurements are FFS).
a)	Source PSCell info (cell ID, measurement result)
b)	Target PScell info (cell ID, measurement result)
c)	Neighbour Cells info (cell ID, measurement result, CPAC Candidate cells flag)
d)	Success PSCell change/addition cause value (e.g., t304, t310, t312 cause, etc.)
f)	The time elapsed between the CPAC execution towards the target cell and the corresponding latest CPAC configuration received for the selected target cell 
With the above discussion in mind, if the SPR can be stored and reported later, it seems that the PCell information is missing, especially for the PSCell addition and MN-initiated PSCell change cases. Without the PCell information, the node receiving the SPR from the UE cannot correctly forward the SPR to the right node for the above two cases. 
Proposal 12: The UE logs the PCell information in case of PSCell addition and MN-initiated PSCell change.

Besides, it is also noticed that the UE is not able to know the node which initiates the traditional PSCell change. One option is to log both PCell and source PSCell information in case of PSCell change. It is still questionable that whether the receiving node can identify the right node or just forward the SPR to both, respectively. Technically speaking, the whole option cannot work well but brings additional complexity on the forwarding scheme. Alternatively, the other option is that the MN can send an explicit indicator to inform UE whether the PSCell change is initiated by MN or not. The UE can include the PCell information according to the indicator.
Proposal 13: MN sends the indicator to inform UE whether MN initiates the PSCell change.
Proposal 14: The UE logs PCell information instead of PSCell if the indicator is received in case of MN-initiated PSCell change. 
Conclusion
[bookmark: OLE_LINK3]For the questions in the RAN3 LS R2-2211160, we think that only Q1 has not been concluded, so we suggest to discuss it, while other questions have been discussed and concluded:
Observation 1: For Q2~Q5 on inter-RAT SHR in the LS R2-2211160, there are related RAN2 agreements to conclude them.
Observation 2: For Q6~Q8 on SPR in the LS R2-2211160, there are related RAN2 agreements to conclude them.
[bookmark: _Hlk127522676]Proposal 1: For Q1 in the LS R2-2211160, RAN2 agrees to reduce/avoid the impact on LTE specification to support inter-RAT SHR.

For Intra-system inter-RAT SHR from NR to LTE, we have the following observations and proposals:
Observation 3: The R17 IE targetCellInfo are mandatory and only be set to NR cell information.

Proposal 2: For the SHR from NR to LTE, the UE stores the successful handover information into the NR variable varSuccessHO-Report and generates the SHR in NR format.
Proposal 3: For the SHR from NR to LTE, it can be only reported in NR when the UE comes back to NR cell.
Proposal 4: Reuse the existing IEs defined in Rel-17 for intra-NR SHR to capture the following parameters:
a.	Source NR cell information
c.	Measurement results for source, target and neighbours
d.	Cause to indicate which inter-RAT SHR triggering condition was met
e.	UE location Information
Proposal 5: Introduce the new target LTE cell information in the existing SHR to capture the parameter b:
b. Target LTE cell information.
Proposal 6: If the new target LTE cell information is set, the target NR cell information is set to a special value, e.g., 0.

For NR-DC SPR, we have the following observations and proposals:
Observation 4: For the MN-initiated PSCell Change, it needs RAN3 opinions on which of network nodes generates the T310/T310 trigger.
Observation 5: For the SN-initiated PSCell Change and T304 trigger, the values of the triggering conditions can be percentage and reuse the legacy values.

Proposal 7: No other triggering condition is needed.
Proposal 8: Send a LS to RAN3 for more clarifications on T310/T312 trigger in case of MN-initiated PSCell Change.
Proposal 9: Define a new flag to indicate CPAC candidate cell.
[bookmark: _GoBack]Proposal 10: Whether to include location information needs also to consider user consent aspects.
Proposal 11: The UE can keep the SPR for 48 hours after the SPR is generated and if not fetched.
Proposal 12: The UE logs the PCell information in case of PSCell addition and MN-initiated PSCell change.
Proposal 13: MN sends the indicator to inform UE whether MN initiates the PSCell change.
Proposal 14: The UE logs PCell information instead of PSCell if the indicator is received in case of MN-initiated PSCell change. 
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