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1. Introduction
In last adhoc meeting, the following agreements for RRM of IWK were reached:
Agreements

1
For initial configuration of LTE/NR tight interworking, the measurement configuration used by the UE should be configured by the master node.

2: For the LTE/NR tight interworking, the intra-secondary node mobility (including PSCell change and SCell release/addition) should be managed by the secondary node itself. At least in some cases, the master node needs to be informed of intra-secondary node mobility.

3: For the LTE/NR tight interworking, the measurement configuration used by the UE the intra-secondary node mobility should be managed by the secondary node. At least in some cases, coordination with the master is required.

4: Take the triggering of CP procedure listed below as baseline for the LTE/NR tight interworking:


Secondary Node Addition procedure: Triggered by master node.


Secondary Node Release procedure: Triggered by both master node and secondary node.

FFS Whether the secondary node or master node triggers change of secondary node

Intra-secondary node mobility: Triggered by secondary node.


Addition/Release of SCell within secondary node: Triggered by secondary node.

However, whether the secondary node or master node triggers change of secondary node still needs to be further discussed. This contribution focuses on the CP procedures for LTE and NR interworking and accordingly provides some analysis and proposals.
2. Discussion
In legacy DC, Master node makes the decision on the Inter-MeNB handover, Intra-MeNB handover and MCG SCell addition/removal/change. These procedures are related to the master node itself and could only be managed by the master node even in LTE-NR tight interworking scenarios. 

Legacy DC supports the bearer type change either initiated by master node or initiated by the secondary node in order to allow for different types of bearer type change such as SCG to MCG bearer, MCG to SCG bearer, MCG to split bearer and split bearer to MCG bearer. Similar procedures should be supported for bearer type change in LTE-NR tight interworking. Furthermore, SCG split bearer is supported for LTE-NR DC at least when LTE is the master node. It should be discussed what kind of bearer type changes are supported for SCG split bearer. We think, at least SCG split to MCG change should be supported as any offloaded bearer should be able to configure back to MCG bearer. The detail of SCG split bearer change can be discussed in WI phase. However the procedure for bearer type change should be triggered either by master node or secondary node as in legacy DC. 

The procedures under management of master node and secondary node for tight interworking could be summarised as in Table 1
Table 1 The procedures under management of master node and secondary node for tight interworking
	Control procedure managed by Master node
	Control procedure managed by Secondary node

	Inter-(M)eNB handover – legacy LTE DC

Intra-MeNB handover – legacy LTE DC

SeNB Addition – agreement from last meeting

MeNB initiated SeNB Release – agreement from last meeting

MeNB initiated bearer type change- legacy LTE DC

MCG SCell addition / removal / change – legacy LTE DC
	SeNB initiated SeNB Release – agreement from last meeting

SeNB initiated bearer type change – legacy LTE DC

PSCell change – agreement from last meeting

SCG SCell addition / removal / change – agreement from last meeting.




Proposal 1: RAN2 is requested to confirm the LTE-NR tight interworking procedures managed by master and secondary node shown in Table 1.
For change of secondary node, it is FFS for which node to control and/or trigger the change of SeNB procedure during inter-working. In legacy DC, master node can collect more information from UE and each connected SeNB such as traffic load, signal quality of target cells, UE capability information, connection relationship between target SeNB and MeNB. Thus, the master node can decide whether to add or change SeNB. But for inter-working between LTE and NR, whether or not the similar RRM mechanism with legacy DC can be used should be further analysed. 
Firstly, from the point of view of mobility, as per the agreement from last meeting, the measurement configuration for secondary node is managed by the secondary node itself. According to the measurement results from the UE, the secondary node can directly discover the opportunity of change of SeNB hence possible to trigger change of SeNB.
In order to perform the change of SeNB operation,  two possible options could  be considered. 
The first option is that change of SeNB is triggered and controlled by secondary node. For this option, there are two possible signalling procedures:

· Alt1: The source secondary node informs the Master node about change of SeNB by providing the selected target SeNB. Then a SeNB addition procedure towards the target secondary node is triggered by the master node.

· Alt2: The source secondary node triggers a SeNB change procedure towards the target secondary node, and then a SeNB addition procedure between the target secondary node and the master node is performed.

For Alt1, if the admission control could not be successfully accepted by the target secondary node selected by the source secondary node, that information needs to be relayed back to the source secondary node for finding another suitable target secondary node.  This would cause unnecessary delay for the change of SeNB. 
For Alt2, to determine the final target secondary node as soon as possible, multiple concurrent SeNB change procedures towards the potential target secondary nodes are performed and then the final target secondary node is selected by the source secondary node. An example of Alt2 of secondary node change procedure controlled by the secondary node is shown in Figure 1. Based on the assumed signalling flow, additional delay seems also inevitable to exchange necessary information (e.g, security related parameters) between the master node and the final target secondary node. 
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Figure 1 Alt2 of Secondary node change procedure controlled by the secondary node

Observation 1: For secondary node change procedure controlled by the secondary node, additional delay would be introduced, as the information for admission control and security related parameters should still be exchanged between the master node and the final target secondary node. 
The second option is that the assistant information from source secondary node is provided to master node. Combined with other RRM information(such as load, interface relation, etc), the master node can determine the candidate secondary nodes. Concurrent SeNB addition request towards the candidate secondary nodes can be initiated, then the final target secondary node is decided based on the acknowledgement received. An example of secondary node change procedure controlled by the master node is shown in Figure 2.
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Figure 2 Secondary node change procedure controlled by the master node
Compared with option 1, option 2 has advantage in signalling delay and admission successful rate. In addition, taking impact on network interface into account, for option 1, source secondary node still need to know whether to have direct interface between master node and potential target secondary nodes but in legacy the interface relations should be known in Master node.
Secondly, from the load balancing point of view, master node should be allowed to balance load across the entire coverage area. Thus the master node should be able to make decision to change SeNB for load balancing. But if SeNB is allowed to control the change of SeNB for the purpose of mobility, the conflicting decision by the master and secondary node would occur, which will bring negative effect to system performance. Therefore it is proposed that master node should take the final decision of change of SeNB even if the change of SeNB is triggered by the SeNB. 
Proposal 2: The master node should take the final decision of change of SeNB even if the change of SeNB is triggered by the SeNB.

Proposal 3: For LTE-NR inter-working, master node controls change of SeNB procedure.

3. Conclusion 
This contribution discusses the control plane procedures. And the following proposals were made:
Proposal 1: RAN2 is requested to confirm the LTE-NR tight interworking procedures managed by master and secondary node shown in Table 1.
Proposal 2: The master node should take the final decision of change of SeNB even if the change of SeNB is triggered by the SeNB.

Proposal 3: For LTE-NR inter-working, master node controls change of SeNB procedure.
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