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1	Introduction
CHO with SCG configuration has been already discussed by RAN3, and can be supported now from network’s perspective currently. And an LS [1] on CHO with SCG configuration has been sent to RAN2 from RAN3 in RAN2#117e. However, some RAN2 related issues are found needed to be solved to support the CHO with SCG configuration.
In this document, we will further discuss the issues on supporting CHO with SCG configuration. We also give the corresponding draft CRs on supporting the CHO with SCG configuration in [2] [3] [4].
2	Discussion
Issue 1 : on configuration of CHO with SCG configuration
The following description as highlight in yellow is extracted in TS38.331 [5], which restricts that the CHO with SCG configuration cannot be configured.
	6.3.2	Radio resource control information elements
……
[bookmark: _Toc60777200][bookmark: _Toc100930088]–	CondReconfigToAddModList
The IE CondReconfigToAddModList concerns a list of conditional reconfigurations to add or modify, with for each entry the condReconfigId and the associated condExecutionCond/condExecutionCondSCG and condRRCReconfig.
	CondReconfigToAddMod field descriptions

	condExecutionCond
The execution condition that needs to be fulfilled in order to trigger the execution of a conditional reconfiguration for CHO, CPA, intra-SN CPC without MN involvement or MN initiated inter-SN CPC. When configuring 2 triggering events (Meas Ids) for a candidate cell, network ensures that both refer to the same measObject. If network configures condEventD1 or condEventT1 for a candidate cell network configures a second triggering event condEventA3, condEventA4 or condEventA5. Network does not configure both condEventD1 or condEventT1 for the same candidate cell. For CPAC, the RRCReconfiguration message contained in condRRCReconfig cannot contain the field scg-State.

	condExecutionCondSCG
Contains execution condition that needs to be fulfilled in order to trigger the execution of a conditional reconfiguration 
for SN initiated inter-SN CPC. The Meas Ids refer to the measConfig associated with the SCG. 
When configuring 2 triggering events (Meas Ids) for a candidate cell, network ensures that both refer to the same measObject. For each condReconfigurationId, the network always configures either triggerCondition or triggerConditionSCG (not both).

	condRRCReconfig
The RRCReconfiguration message to be applied when the condition(s) are fulfilled. The RRCReconfiguration message contained in condRRCReconfig cannot contain the field conditionalReconfiguration, the field daps-Config or the configuration for target SCG for CHO.


……



In R17, such restrictions should be removed so as to support the CHO with SCG configuration. 
Proposal 1: The restriction that “The RRCReconfiguration message contained in condRRCReconfig cannot contain the field the configuration for target SCG for CHO.” should be deleted in the R17 specification so as to support the CHO with SCG configuration in R17. 

Issue 2: The evaluation of the CHO with SCG configuration
As for CHO with SCG configuration, for the handover from MN to MN, since the MN is changed, key updated is needed for radio bearer with PDCP located in MN or SN, thus both the masterCellGroup and the secondaryCellGroup in the received condRRCReconfig/condReconfigurationToApply include the reconfigurationWithSync/MobilityControlInfo. As for the handover from gNB/eNB to MN, reconfiguration with sync is needed for UE to perform SN addition, so both the masterCellGroup and the secondaryCellGroup in the received condRRCReconfig/condReconfigurationToApply include the reconfigurationWithSync/MobilityControlInfo too. 
Observation 1: In CHO with SCG configuration, it is possible that both the masterCellGroup and the secondaryCellGroup in the received condRRCReconfig/condReconfigurationToApply include the reconfigurationWithSync/MobilityControlInfo.
However in the current specification, the target cell to be evaluated is determined by UE based on wheres the reconfigurationWithSync/MobilityControlInfo within the received condRRCReconfig/condReconfigurationToApply contained in. 
	[bookmark: _Toc60776797][bookmark: _Toc100929599]5.3.5.13.4	Conditional reconfiguration evaluation
The UE shall:
1>	for each condReconfigId within the VarConditionalReconfig:
2>	if the RRCReconfiguration within condRRCReconfig includes the masterCellGroup including the reconfigurationWithSync, consider the cell which has a physical cell identity matching the value indicated in the ServingCellConfigCommon included in the reconfigurationWithSync within the masterCellGroup in the received condRRCReconfig to be applicable cell;
2>	if the RRCReconfiguration within condRRCReconfig includes the secondaryCellGroup including the reconfigurationWithSync, consider the cell which has a physical cell identity matching the value indicated in the ServingCellConfigCommon included in the reconfigurationWithSync within the secondaryCellGroup within the received condRRCReconfig to be applicable cell;
……


In case of CHO with SCG configuration where both the masterCellGroup and the secondaryCellGroup include the reconfigurationWithSync/MobilityControlInfo, it will be confusing for UE to decide which cell should be the target cell to be evaluated. 
Observation 2: It will be confusing for UE to determine which cell is the target cell to be evaluated in CHO with SCG configuration based on where the reconfigurationWithSync/MobilityControlInfo contained in as current specification.   
[bookmark: OLE_LINK4][bookmark: OLE_LINK5]Thus, specification enhancement as highlight in green is required to assist UE to determine the target cell to be evaluated in case of CHO with SCG configuration, i.e., for CHO with SCG configuration, only the cell indicated in the ServingCellConfigCommon included in the reconfigurationWithSync within the masterCellGroup in the received condRRCReconfig will be determined by UE as the target cell to be evaluated.
	5.3.5.13.4	Conditional reconfiguration evaluation
The UE shall:
1>	for each condReconfigId within the VarConditionalReconfig:
2>	if the RRCReconfiguration within condRRCReconfig includes the masterCellGroup including the reconfigurationWithSync, consider the cell which has a physical cell identity matching the value indicated in the ServingCellConfigCommon included in the reconfigurationWithSync within the masterCellGroup in the received condRRCReconfig to be applicable cell;
2>	if the RRCReconfiguration within condRRCReconfig includes the secondaryCellGroup including the reconfigurationWithSync and the masterCellGroup does not include the reconfigurationWithSync, consider the cell which has a physical cell identity matching the value indicated in the ServingCellConfigCommon included in the reconfigurationWithSync within the secondaryCellGroup within the received condRRCReconfig to be applicable cell;
……



Proposal 2: The above specification enhancement should be agreed, so as to assist UE to determine the target cell to be evaluated in case of CHO with SCG configuration.
Issue 3: on the execution of the CHO with SCG configuration
The following description as highlight in yellow is extracted in TS38.331 [5].
	[bookmark: _Toc60776760][bookmark: _Toc100929558]5.3.5.3	Reception of an RRCReconfiguration by the UE
……
2> if the RRCReconfiguration message includes the mrdc-SecondaryCellGroupConfig with mrdc-SecondaryCellGroup set to nr-SCG:
3>	include in the nr-SCG-Response the SCG RRCReconfigurationComplete message;
3>	if the RRCReconfiguration message is applied due to conditional reconfiguration execution:
4>	include in the selectedCondRRCReconfig the condReconfigId for the selected cell of conditional reconfiguration execution;
……



The intention to include the condReconfigId/condReconfigurationId within the RRC Reconfiguration Complete message is to let the (source) MN to decide which candidate PSCell is chosen by UE in case of R17 CPAC. In R17 CHO with SCG configuration, there is only one target SCG. Further, the RRC Reconfiguration Complete message is directly sent to the target MN, which has no acknowledge of the indicated condReconfigId/condReconfigurationId which is generated by the source MN. 
Observation 3: Including the condReconfigId/condReconfigurationId within the RRC Reconfiguration Complete message should not be applied to the CHO with SCG configuration.
Thus, such specification enhancement as highlight in green is required to exclude the scenario of CHO with SCG configuration, so that upon the execution of the CHO with SCG configuration, UE shall not include the condReconfigId/condReconfigurationId within the RRC Reconfiguration Complete message.
	5.3.5.3	Reception of an RRCReconfiguration by the UE
……
2> if the RRCReconfiguration message includes the mrdc-SecondaryCellGroupConfig with mrdc-SecondaryCellGroup set to nr-SCG:
3>	include in the nr-SCG-Response the SCG RRCReconfigurationComplete message;
[bookmark: OLE_LINK6][bookmark: OLE_LINK11]3>	if the RRCReconfiguration message is applied due to conditional reconfiguration execution and the the RRCReconfiguration message does not include the reconfigurationWithSync in the masterCellGroup:
4>	include in the selectedCondRRCReconfig the condReconfigId for the selected cell of conditional reconfiguration execution;
……



Proposal 3: RAN2 to agree the above specification enhancement, so that UE shall not include the condReconfigId/condReconfigurationId within the RRC Reconfiguration Complete message upon the execution of the CHO with SCG configuration.

Issue 4 : other enhancement of the stage 2 specification 
Further, the current stage 2 specification restrict that CHO is only supported in Master Node to eNB/gNB Change procedure in case MR-DC is configured [6]. However, since the CHO with SCG configuration is introduced, CHO can also be supported in Inter-Master Node handover with/without Secondary Node change and eNB/gNB to Master Node change procedure currently. Thus, we propose to modify the current description to correctly reflect the supporting of the CHO with SCG configuration.
Proposal 4: Further clarification on the stage 2 specification is required, so as to correctly reflect the supporting of the CHO with SCG configuration.

[bookmark: OLE_LINK7][bookmark: OLE_LINK8]Further, based on the above analysis, the draft CRs of CHO with SCG configuration on LTE RRC, NR RRC, and stage 2 specification are proposed as in [2] [3] [4] separately. 
Proposal 5: To support the CHO with SCG configuration, RAN2 to agree the draft CRs of CHO with SCG configuration on LTE RRC R2-2205473, NR RRC R2-2205474, and stage 2 specification R2-2205475.

5	Conclusion
In the previous sections, we made the following observations and proposals:
Observation 1: In CHO with SCG configuration, it is possible that both the masterCellGroup and the secondaryCellGroup in the received condRRCReconfig/condReconfigurationToApply include the reconfigurationWithSync/MobilityControlInfo.
Observation 2: It will be confusing for UE to determine which cell is the target cell to be evaluated in CHO with SCG configuration based on where the reconfigurationWithSync/MobilityControlInfo contained in as current specification.   
Observation 3: Including the condReconfigId/condReconfigurationId within the RRC Reconfiguration Complete message should not be applied to the CHO with SCG configuration.

Proposal 1: The restriction that “The RRCReconfiguration message contained in condRRCReconfig cannot contain the field the configuration for target SCG for CHO.” should be deleted in the R17 specification so as to support the CHO with SCG configuration in R17. 

Proposal 2: The above specification enhancement should be agreed, so as to assist UE to determine the target cell to be evaluated in case of CHO with SCG configuration.
Proposal 3: RAN2 to agree the above specification enhancement, so that UE shall not include the condReconfigId/condReconfigurationId within the RRC Reconfiguration Complete message upon the execution of the CHO with SCG configuration.
Proposal 4: Further clarification on the stage 2 specification is required, so as to correctly reflect the supporting of the CHO with SCG configuration.
Proposal 5: To support the CHO with SCG configuration, RAN2 to agree the draft CRs of CHO with SCG configuration on LTE RRC R2-2205473, NR RRC R2-2205474, and stage 2 specification R2-2205475.
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