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1 Introduction
Rel-18 WID on mobility enhancement is agreed in [1]. One objective is to support NR-DC with selective activation of SCG.
	2. To specify mechanism and procedures of NR-DC with selective activation of the cell groups (at least for SCG) via L3 enhancements:

· To allow subsequent cell group change after changing CG without reconfiguration and re-initiation of CPC/CPA [RAN2, RAN3, RAN4]

Note 4: A harmonized RRC modelling approach for objectives 1 and 2 could be considered to minimize the workload in RAN2.


In this contribution, we specifically discussed the issue related to execution condition and measurement handling.
2 Discussion
2.1 Background on conditional SCG change and MeasConfig
For conditional SCG change, it can happen in different cases as listed below.
1) Intra-SN change without involving MN, defined in Rel-16
2) MN initiated inter-SN change in Rel-17
3) SN initiated inter-SN change in Rel-17
Execution condition is determined by and only known to the initiated node of the procedure. In Intra-SN change and SN initiated inter-SN change, the execution condition is measurement report event A3/A5 configured by SCG MeasConfig. For MN initiated inter-SN change, the execution condition is measurement report event A4/B1 configured by MCG MeasConfig.
Observation 1: For intra-SN change and SN initiated inter-SN change, the execution condition is measurement report event A3/A5 configured by SCG MeasConfig. And for MN initiated inter-SN change, the execution condition is measurement report event A4 configured by MCG MeasConfig.
For measurement configuration, in Rel-15 discussion, RAN2 agreed the following in #103 meeting:
	RAN2 understand that the network uses explicit RRC signalling to remove the measId associated to reportConfig which is no longer valid to be measured (e.g. measId associated to reportConfig concerning an event involving a serving cell while the concerned serving cell is not configured). If the network doesn't do this then the UE behaviour is not specified.


From our understanding, since measurement report events A3/A5 involve serving cell for event determination, whenever UE changes PCell/PSCell, the serving cell change would lead to an invalid reportConfig if network does not configure a new measurement to UE.
For measurement report event A4, which only involves neighbor cell, it may be fine for UE to re-use previous cell’s configuration.

Observation 2: At least measID associated to measurement report based on A3/A5 event would become invalid when UE changes PSCell. 
Proposal 1: RAN2 to clarify that after SCG change, whether UE can re-use previous configuration on measID associated to report event A4.
2.2 RAN2 progress on selective SCG activation
In previous RAN2 meetings, some agreements were made on selective SCG activation. One key agreement is the introduction of “reference configuration” which could be used as base for delta configuration.

	· Confirm that we aim to support delta configuration, i.e. that there need to be a known reference.  


Another point we would like to emphasize is as the objective literally suggests, there should be no re-configuration after SCG change. It is worth of mentioning the re-configuration here should be only about target PSCell conditional configuration but not include MeasConfig. The rational is as mentioned in previous section, at least A3/A5 report event would become invalid thus update on MeasConfig is inevitable.
Proposal 2: There is no restriction for network from updating MeasConfig to UE after PSCell change.

2.3 Execution condition handling

In last RAN2 meeting, there were some contributions [2][3] discussing about the execution condition handling for selective SCG activation. 
In general, we think the execution condition can be either global or local. “Global” here means the measID used for execution condition is not re-used, so that the association between execution condition and SCG conditional configuration is maintained commonly among PSCell(s). It does not necessarily to imply all actual measurement configurations for those measID are pre-configured as well even though it is possible. On the other hand, “local” means the measID for execution condition can be re-used among PSCell(s), and each PSCell is responsible to update the association between measID for execution condition and SCG conditional configuration when SCG change occurs.
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Fig. 1. Deployment for selective SCG activation

In the following analysis, the serving PSCell is also listed as one candidate target PSCell to guarantee that UE can move back to serving cell without re-configuration needed.

Case 1: MN initiated inter-SN selective SCG activation

In MN initiated procedure, the MeasConfig and execution condition come from MN. As discussed above, if measID associated to report event A4 can be maintained after SCG change, nothing seems broken. MN can easily create a global list of execution conditions for all candidate PSCell(s) to UE. When UE switches PSCell from one SN to another SN, there is no need for network to update its execution condition to UE merely for subsequent SCG change. 
It should be noted here we assume for SCG change to one particular target cell from different source cells, the execution condition is the same as only the target cell’s channel quality is relevant for A4. That’s why for multiple source-target pairs to the same target cell, the same execution condition (measID) and same conditional SCG configuration are used.
· Source: PSCell @ SN1 F1
Note: The grey texts are simply to say those cell change cases are not valid when UE currently connects with SN1 F1.
	Execution condition (measID)
	MeasObject
	Source
	Target
	Global conditional SCG RRCReconfiguration

	# 1
	F1
	PSCell @ SN#1 F2

PSCell @ SN#1 F3

PSCell @ SN#2 F2
	PSCell @ SN#1 F1
	Conditional RRCReconfig for PSCell @ SN#1 F1

	# 2
	F2
	PSCell @ SN#1 F1

PSCell @ SN#1 F3

PSCell @ SN#2 F2
	PSCell @ SN#1 F2
	Conditional RRCReconfig for PSCell @ SN#1 F2

	# 3
	F3
	PSCell @ SN#1 F1

PSCell @ SN#1 F2

PSCell @ SN#2 F2
	PSCell @ SN#1 F3
	Conditional RRCReconfig for PSCell @ SN#1 F3

	# 4
	F2
	PSCell @ SN#1 F1

PSCell @ SN#1 F2

PSCell @ SN#1 F3

PSCell @ SN#3 F3
	PSCell @ SN#2 F2
	Conditional RRCReconfig for PSCell @ SN#2 F2

	# 5
	F3
	PSCell @ SN#2 F2
	PSCell @ SN#3 F3
	Conditional RRCReconfig for PSCell @ SN#3 F3


Proposal 3: For MN initiated inter-SN selective SCG activation, the execution condition (measID) can be configured as a global list. Network is free to update MeasConfig whenever needed.
Case 2: Intra-SN selective SCG activation

Here we assume a global list of execution condition is prepared for all possible source-target and tagged with different measID(s). In details, the execution condition is configured for each source-target cell pair as A3/A5 event involve both serving cell and target cell. 
· Step 1: Source SN#1 @ F1 configures execution conditions to UE as below. The actual used execution condition (measID) are #3 and #5.
Note: The grey texts are simply to say those cell change cases are not valid when UE currently connects with SN1 F1.
	Execution condition (measID)
	MeasObject
	Source
	Target
	Global conditional SCG RRCReconfiguration

	# 1
	F1
	SN#1 PSCell @ F2
	SN#1 PSCell @ F1
	Conditional RRCReconfig for PSCell @ SN#1 F1

	#2
	F1
	SN#1 PSCell @ F3
	SN#1 PSCell @ F1
	Conditional RRCReconfig for PSCell @ SN#1 F1

	# 3
	F2
	SN#1 PSCell @ F1
	SN#1 PSCell @ F2
	Conditional RRCReconfig for PSCell @ SN#1 F2

	# 4
	F2
	SN#1 PSCell @ F3
	SN#1 PSCell @ F2
	Conditional RRCReconfig for PSCell @ SN#1 F2

	# 5
	F3
	SN#1 PSCell @ F1
	SN#1 PSCell @ F3
	Conditional RRCReconfig for PSCell @ SN#1 F3

	# 6
	F3
	SN#1 PSCell @ F2
	SN#1 PSCell @ F3
	Conditional RRCReconfig for PSCell @ SN#1 F3


· Step 2: After UE switches to SN#1 @ F2, the actual used execution condition (measID) become #1 and #6.
	Execution condition (measID)
	MeasObject
	Source
	Target
	Global conditional SCG RRCReconfiguration

	# 1
	F1
	SN#1 PSCell @ F2
	SN#1 PSCell @ F1
	Conditional RRCReconfig for PSCell @ SN#1 F1

	#2
	F1
	SN#1 PSCell @ F3
	SN#1 PSCell @ F1
	Conditional RRCReconfig for PSCell @ SN#1 F1

	# 3
	F2
	SN#1 PSCell @ F1
	SN#1 PSCell @ F2
	Conditional RRCReconfig for PSCell @ SN#1 F2

	# 4
	F2
	SN#1 PSCell @ F3
	SN#1 PSCell @ F2
	Conditional RRCReconfig for PSCell @ SN#1 F2

	# 5
	F3
	SN#1 PSCell @ F1
	SN#1 PSCell @ F3
	Conditional RRCReconfig for PSCell @ SN#1 F3

	# 6
	F3
	SN#1 PSCell @ F2
	SN#1 PSCell @ F3
	Conditional RRCReconfig for PSCell @ SN#1 F3


Proposal 4: In intra-SN selective SCG activation, the execution condition (measID) list can be configured as a global list.
Case 3: SN initiated inter-SN selective SCG activation

In SN initiated inter-SN selective SCG activation, the source-target cell pair increases to much more (20 rows in this deployment example) compared to intra-SN scenario. 

If to go with global execution condition as in intra-SN case, network nodes should coordinate with each other on the measID space used for each candidate PSCell. With this, the association between measID and global conditional SCG RRCReconfiguration can be maintained when UE moves around. 

Another alternative is to use local execution condition list (local measID list) and each target PSCell re-configures the association between measID and conditional target SCG configuration once PSCell changes.
Proposal 5: For SN initiated inter-SN selective SCG activation, network may configure global execution condition list or local execution condition list.

- For global execution condition list, the association between measID (execution condition) and conditional SCG configuration are the same when UE are in different PSCell(s).
- For local execution condition list, the association between measID and conditional SCG configuration is updated by target PSCell once PSCell change occurs.

In order to support SN initiated inter-SN selective SCG activation, coordination between network nodes on certain configurations is necessary, such as the association between measID and conditional SCG configuration, or the conditional SCG configuration list.
· Summary on execution condition handling

In last RAN2 meeting, RAN2 agreed all three scenarios should be supported. But from the analysis above, we think it is rather complex to support SN initiated inter-SN selective SCG activation, thus our final proposals are as below.
Proposal 6: To prioritize MN initiated selective SCG activation and intra-SN selective SCG activation.

Proposal 7: For SN initiated inter-SN selective SCG, consider local execution condition (local measID list) only, where the association between measID and conditional target SCG configuration is updated upon SCG change.

3 Conclusion
Based on the above discussion, our proposals are:
Observation 1: For intra-SN change and SN initiated inter-SN change, the execution condition is measurement report event A3/A5 configured by SCG MeasConfig. And for MN initiated inter-SN change, the execution condition is measurement report event A4 configured by MCG MeasConfig.

Observation 2: At least measID associated to measurement report based on A3/A5 event would become invalid when UE changes PSCell. 

Proposal 1: RAN2 to clarify that after SCG change, whether UE can re-use previous configuration on measID associated to report event A4.

Proposal 2: There is no restriction for network from updating MeasConfig to UE after PSCell change.

Proposal 3: For MN initiated inter-SN selective SCG activation, the execution condition (measID) can be configured as a global list. Network is free to update MeasConfig whenever needed.
Proposal 4: In intra-SN selective SCG activation, the execution condition (measID) list can be configured as a global list.
Proposal 5: For SN initiated inter-SN selective SCG activation, network may configure global execution condition list or local execution condition list.

- For global execution condition list, the association between measID (execution condition) and conditional SCG configuration are the same when UE are in different PSCell(s).

- For local execution condition list, the association between measID and conditional SCG configuration is updated by target PSCell once PSCell change occurs.

Summary on execution condition handling
Proposal 6: To prioritize MN initiated selective SCG activation and intra-SN selective SCG activation.

Proposal 7: For SN initiated inter-SN selective SCG, consider local execution condition (local measID list) only, where the association between measID and conditional target SCG configuration is updated upon SCG change.
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