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Introduction
In last meeting, there were some progresses on the scenarios to be studied for inter-system inter-RAT SHR and SPCR for NR-DC. The agreements are showed as the following: 
Following problems will be addressed in RAN3:
1. SHR for intra-system inter-RAT, HO from NR to LTE will be treated first

1. SPCR for NR-DC, including: 
0. SN- and MN-initiated classic PSCell change / CPC
0. intra-SN classic PSCell change / CPC
0. classic Addition / CPA
0. HO with SN change are not prohibited, but possibly addressed once the basic solution for SPCR is known.
In this paper, for the agreed scenarios, we will give some potential solutions. Meanwhile, we also prefer to give our considerations on more potential scenarios for inter-system inter-RAT SHR.
Discussion
  Intra-system inter-RAT SHR
Background
As discussed in R17 SHR, the UE is configured with SHR triggering condition(s) via the handover command message from the source node. There are four SHR triggering condition. The timer T310 and T312 related triggering conditions are decided and configured by the source cell of the handover. 
For the timer T304 related triggering condition, it is decided by the target cell of the handover. The target cell sends the T304 related SHR triggering condition to the source node in the IE Target NG-RAN node To Source NG-RAN node Transparent Container in the HANDOVER REQUEST ACKNOWLEDGE message. Finally, the source cell configures it to the UE with the handover command kind of message.. There is also the DAPS related triggering condition configured by the source cell in case of DAPS HO. For inter-RAT HO, DAPS is not supported.
Observation 1: SHR triggering conditions are configured by the source and/or target cell of the HO.
When the UE successfully completes the Random Access procedure with the target cell, and at least one of the SHR triggering conditions have been met, the UE stores the successful handover information into the varSuccessHO-Report.
Observation 2: The UE stores the successful handover information in the variable upon successfully completing the Random Access procedure with the target cell of the handover if at least one of the SHR triggering conditions are met.
Scenarios and solutions
· Case 1: HO from NR to LTE within NG-RAN
For this direction, the source cell belongs to the NR while the target one belongs to the LTE. As mentioned in the aforesaid section, the NR source node sends the MobilityFromNRCommand message to configure the UE with all the SHR triggering conditions. 
For the intra-system inter-RAT HO from NR to LTE, the target ng-eNB decides the T304 related triggering condition and delivers it to the source NR node. Technically speaking, all the configuration information of the target ng-eNB is included in the Target NG-RAN node To Source NG-RAN node Transparent Container as showed in the below table. The detailed information in the container refers to the HandoverCommand defined in RAN2, which contains the RRCConnectionReconfiguration message in LTE. 
	Target NG-RAN node To Source NG-RAN node Transparent Container
	M
	
	OCTET STRING
	Either includes the HandoverCommand message as defined in subclause 10.2.2 of TS 36.331 [14], if the target NG-RAN node is an ng-eNB,
or the HandoverCommand message as defined in subclause 11.2.2 of TS 38.331 [10], if the target NG-RAN node is a gNB.
	YES
	ignore
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This message is used to transfer the handover command generated by the target eNB.
Direction: target eNB to source eNB/ source RAN
HandoverCommand message
-- ASN1START

HandoverCommand ::=					SEQUENCE {
	criticalExtensions					CHOICE {
		c1									CHOICE{
			handoverCommand-r8					HandoverCommand-r8-IEs,
			spare7 NULL,
			spare6 NULL, spare5 NULL, spare4 NULL,
			spare3 NULL, spare2 NULL, spare1 NULL
		},
		criticalExtensionsFuture			SEQUENCE {}
	}
}

HandoverCommand-r8-IEs ::=			SEQUENCE {
	handoverCommandMessage				OCTET STRING (CONTAINING DL-DCCH-Message),
	nonCriticalExtension				SEQUENCE {}							OPTIONAL
}

-- ASN1STOP

	HandoverCommand field descriptions

	handoverCommandMessage
Contains the entire DL-DCCH-Message including the RRCConnectionReconfiguration message used to perform handover within E-UTRAN or handover to E-UTRAN, generated (entirely) by the target eNB.


In R17 SHR, it is only applied to the mobility within NR and only introduces the SHR triggering condition in the NR specification. Therefore, if we want to support the SHR for the handover from NR to LTE, one potential solution is to include the T310/T312/T304 related triggering condition in the handover command message from NR to LTE. Nevertheless, based on the above HandoverCommand message from LTE to NR, it contains the RRCConnectionReconfiguration message. There is no T304 related triggering condition in the RRCConnectionReconfiguration message. If T304 related triggering condition is supported for HO from NR to LTE, it implies that the related enhancement should be captured in LTE RAN2 specification. 
However, the reason to firstly treat this case 1 is to reduce the impact on LTE as much as possible. From less impact on LTE point of view, RAN2 can discuss whether to introduce the T304 related SHR triggering condition for the HO from NR to LTE.
Observation 3a: For the HO from NR to LTE, the T310 and T312 related SHR triggering condition(s) should be introduced in the NR handover message from NR to LTE
Observation 3b: To support the T304 related triggering condition for the SHR from NR to LTE in the NR handover message, there will be impact on LTE RAN2 specification. FFS on the T304 related triggering condition.
In addition, as described above, the UE performs the determination of the successful handover information upon successful random access procedure with the target. It is worth noting that for the handover case from NR to LTE, the UE completes the handover in the LTE target cell. If the SHR triggering condition(s) is triggered, the UE should set the handover information into the intra-system inter-RAT SHR related variable. Obviously, there is no such variable defined in LTE. To support the SHR function for the HO from NR to LTE, it is desirable for RAN2 to define the new variable in LTE to store the successful handover information for underlying failure during the handover procedure. 
For the reporting of the inter-RAT SHR stored in the LTE variable, one solution is to introduce the whole reporting procedures in LTE RAN2, including the available indicator, the request from the network and the reporting flows. The other is to consider the container reporting in NR, similar as the reporting of the LTE RLF report scheme.
Observation 4: For the HO from NR to LTE, RAN2 should consider the storing and reporting solutions.
For the successful information, we prefer to take the information in the R17 SHR as baseline. 
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,
    ...
}

As listed above, there are source/target cell information, measurement results for source, target and neighbours, Shr-cause to indicate which triggering condition was met, C-RNTI, CHO and DAPS HO related time information in the SHR. For inter-RAT handover, both CHO and DAPS HO are not supported. Consequently, the CHO or DAPS HO related information is not needed for inter-RAT SHR. If we take the NR SHR as baseline, it is desirable for RAN2 to include the similar information in the inter-RAT SHR.
Observation 5: For the HO from NR to LTE, RAN2 is requested to provide the following successful handover information in LTE:
· Source NR cell info and target LTE cell info
· Measurement results for source, target and neighbours
· Shr-cause to indicate which triggering condition was met
· UE information, e.g., C-RNTI
· Case 2: HO from LTE to NR within NG-RAN
Although RAN3 suggested to consider case 1 firstly, obviously, the HO from LTE to NR will occur as frequently as the case 1. If the HO from LTE to NR is about to failure, this will also downgrade the capacity and performance of whole system. It is beneficial to consider the SHR function to ensure the robustness of the handover from LTE to NR as well. 
Proposal 1: For intra-system inter-RAT SHR, HO from LTE to NR should be supported.

Forwarding
The forwarding scheme is under discussion in R17 for intra-NR SHR. When the third node receives the intra-system inter-RAT SHR, it can reuse the forwarding scheme in R17 and deliver it to the right node.
Besides, to assist the network to correlate the intra-system inter-RAT SHR with the RLF report generated in the same handover procedure, it is reasonable to provide the time information in the intra-system inter-RAT SHR, e.g., the time elapsed since the HO command until the reporting. This is needed if the report is received in the target cell once the UE is no longer connected, i.e. if the reportis retrieved in a third cell. In this case, the C-RNTI may have ben re-used and cannot be used to uniquely identify a specific UE. This is similar to what is included in e.g. RLF report. 
Proposal 2: The forwarding scheme of intra-system inter-RAT SHR can reuse the one of the R17 intra-NR SHR.
Proposal 3: To correlate the intra-system inter-RAT SHR with the RLF report generated in the same handover procedure, RAN2 should provide the time since the HO command until the reporting in the intra-system inter-RAT SHR.
SPCR
Priority of cases
As showed in the agreements, there are several cases for the SPCR discussion. 
2) SPCR for NR-DC, including: 
0. SN- and MN-initiated classic PSCell change / CPC
0. intra-SN classic PSCell change / CPC
0. classic Addition / CPA
0. HO with SN change are not prohibited, but possibly addressed once the basic solution for SPCR is known.
Technically speaking, SPCR is mainly introduced for the PSCell change optimization. Therefore, we prefer to consider the scenarios for PSCell change as highest priority. 
As for PSCell addition, the PSCell addition related MRO is not included in the SPCR scope. From the other aspect, if there will not be too much new information needed based on the soluiton for PSCell change, it is acceptable for us to consider the PSCell addition this release. Otherwise, it should be postponed to next release. 
For the scenario HO with SN change, we agree to deprioritize it for the time being.
Proposal 4: RAN3 to focus on the following cases of SPCR:
· SN- and MN-initiated classic PSCell change / CPC
· intra-SN classic PSCell change / CPC
Proposal 5: RAN3 for further discuss whether the classic Addition / CPA cases should be considered under the SPCR

Triggering and reporting
SPCR is used for the UE to generate and report the successful PSCell change information to detect the underlying failures. Similarly, SPCR triggering conditions should be considered to avoid unnecessary generation and reporting of the successful PSCell change information. With the SPCR triggering condition, only the successful PSCell change procedure with underlying failure can be recorded. This kind of SPCR can be beneficial for the network to perform the root cause analysis and make corresponding optimization. 
Observation 6: SPCR triggering conditions should be considered in RAN2.
For the reporting of SHR, the UE is not limited to immediately report it to the target PCell but can store the SHR for at most 48 hours. Subsequently, the UE can indicate the availability of the SHR to any cell where the UE enters into connected state. As for the reporting scheme of SPCR, it is preferred to apply the similar principle. That is, The UE can store the SPCR for at most 48 hours. The UE can inform the network of the availability of the SPCR and report it the the network. The UE may discard the SPCR 48 hours after the last successful PSCell change information is stored or until the SPCR is fetched by the network. 
This can be decided in RAN2 and RAN3 can wait for the progress of RAN2.
Observation 7: The reporting of SPCR (delayed vs. immediate) can be discussed in RAN2.
Potential information in SPCR
Here, with the above assumption, we prefer to give our consideration on the potential information requesting the UE to provide for scenarios of PSCell change.
· SN- and MN-initiated classic PSCell change /CPC
For classic PSCell change /CPC, the UE should provide the source PSCell information, the target PSCell information, the cause to trigger the SPCR and the latest measurement results. These information is related to the successful PSCell change and can be used for the potential optimization. 
Besides, for the MN initiated classic PSCell /CPC change, it is also reasonable for the UE to provide the PCell information. With the PCell information, it is workable to support the delivery of the SPCR to the MN if the MN is the right node for the SPCR.
For the CPC, it is also desirable for the UE to provide the time elapsed between the CPC execution and the reception of the CPC configuration.
As a small summary, we can conclude that the following information should be provided by the UE in the SPCR:
· Source and target PSCell information
· SPCR cause
· Latest measurement results
· PCell information, in case of MN initiated classic PSCell change /CPC
· Time elapsed between the CPC execution and the reception of the CPC configuration in case of CPC
· intra-SN classic PSCell change / CPC
For this case, both the classic PSCell change and CPC are initiated by the source SN. Technically speaking, the information provided by the UE can generally refer to the one in the above case, except the PCell:
· Source and target PSCell information
· SPCR cause
· Latest measurement results
· Time elapsed between the CPC execution and the reception of the CPC configuration in case of CPC

On the basis of the above discussion, we believe that it is reasonable to consider the following information reported by the UE:
Observation 8: RAN2 can provide the following information in the SPCR:
· Source PSCell information, in case of PSCell change/CPC
· target PSCell information
· SPCR cause
· Latest measurement results
· PCell information, in case of MN initiated PSCell change/CPC
· Time elapsed between the CPAC execution and the reception of the CPC configuration in case of CPC
Forwarding of SPCR
When the reception node receives the SPCR from the UE, it should decide the right node responsible for the SPCR. Currently, the delivery of the SHR is not clear. There is one general delivery procedure to forward the SHR via the ACCESS AND MOBILITY message. The delivery scheme of SHR is still under discussion.
For the delivery of SPCR, if it can be delayed to report, the forwarding procedure can take the SHR delivery scheme as baseline for SPCR. If it is immediately reported, the forwarding scheme can be redesigned. This includes the need to report the time between the event and the reporting.
Proposal 6: The forwarding of SPCR depends on the reporting scheme to be decided in RAN2.
Summary
Based on the above discussion, it is expected that RAN3 should send the LS to RAN2 to inform the requirements for intra-system inter-RAT SHR and SPCR. 
Proposal 7: Send LS to RAN2 for the requirements for intra-system inter-RAT SHR and SPCR.
The potential LS is attached in the Annex.
Conclusion
[bookmark: OLE_LINK3]In this paper, we discuss miscellaneous enhancements for intra-system inter-RAT SHR and SPCR, and we have the following observations and proposals:
Observation 1: SHR triggering conditions are configured by the source and/or target cell of the HO.
Observation 2: The UE stores the successful handover information in the variable upon successfully completing the Random Access procedure with the target cell of the handover if at least one of the SHR triggering conditions are met.
Observation 3a: For the HO from NR to LTE, the T310 and T312 related SHR triggering condition(s) should be introduced in the NR handover message from NR to LTE
Observation 3b: For the HO from NR to LTE, the introduction of the T304 related triggering condition in the NR handover message will impact LTE RAN2 specification. FFS on the T304 related triggering condition.
Observation 4: For the HO from NR to LTE, RAN2 should consider the storing and reporting solutions. 
Observation 5: For the HO from NR to LTE, RAN2 is requested to provide the following successful handover information in LTE:
· Source NR cell info and target LTE cell info
· Measurement results for source, target and neighbours
· Shr-cause to indicate which triggering condition was met
· UE information, e.g., C-RNTI
Observation 6: SPCR triggering conditions should be considered in RAN2.
Observation 7: The reporting of SPCR (delayed vs. immediate) can be discussed in RAN2.
Observation 8: RAN2 can provide the following information in the SPCR:
· Source PSCell information, in case of PSCell change/CPC
· target PSCell information
· SPCR cause
· Latest measurement results
· PCell information, in case of MN initiated PSCell change/CPC
· Time elapsed between the CPAC execution and the reception of the CPC configuration in case of CPC
Proposal 1: For intra-system inter-RAT SHR, HO from LTE to NR should be supported.
Proposal 2: The forwarding scheme of intra-system inter-RAT SHR can reuse the one of the R17 intra-NR SHR.
Proposal 3: To correlate the intra-system inter-RAT SHR with the RLF report generated in the same handover procedure, RAN2 should provide the time since the HO command until the reporting in the intra-system inter-RAT SHR.
Proposal 4: RAN3 to focus on the following cases of SPCR:
· SN- and MN-initiated classic PSCell change / CPC
· intra-SN classic PSCell change / CPC
Proposal 5: RAN3 for further discuss whether the classic Addition / CPA cases should be considered under the SPCR
Proposal 6: The forwarding of SPCR depends on the reporting scheme to be decided in RAN2.
Proposal 7: Send LS to RAN2 for the requirements for intra-system inter-RAT SHR and SPCR.
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1. Overall Description:

RAN3 has discussed the scenario of the intra-system inter-RAT SHR and identified the potential requirements for RAN2 to provide for the intra-system inter-RAT SHR and SPCR:

1) SHR (Successful HO Report) for intra-system inter-RAT
· SHR (Successful HO Report) for intra-system inter-RAT, HO from LTE to NR will be considered
· for the HO from NR to LTE, RAN2 needs to consider: 
· Triggering condition, storing and reporting (in LTE or in NR only) 
· Potential successful information provided from the UE, including:
· source and target cell info, 
· measurement results of source/target/neighbours, 
· shr-cause, location info, 
· UE info, e.g., C-RNTI
· time info since HO command until reporting
· for the HO from LTE to NR, RAN2 needs to consider the potential enhancements 


2) SPCR (Successful PSCell Change Report) for NR-DC, RAN2 needs to consider: 
a) Scenarios with high priority:
· SN- and MN-initiated classic PSCell change / CPC
· intra-SN classic PSCell change / CPC
b) potential enhancements:
0. SPCR triggering condition(s)
0. Reporting of SPCR (delayed vs. immediate)
0. Potential information provided in the SPCR
· Source PSCell information, in case of PSCell change/CPC
· target PSCell information
· SPCR cause
· Latest measurement results
· PCell information, in case of MN initiated PSCell change/CPC 
· Time elapsed between the CPC execution and the reception of the CPAC configuration in case of CPC
2. Actions:

To RAN2:
ACTION: RAN3 kindly asks RAN2 to take the above into consideration and to start analysis on possible Uu impacts.

3. Date of Next TSG-RAN3 Meetings:
TSG-RAN3 Meeting #118		14 – 18 Nov 2022			French
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