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1. Introduction
Based on previous meetings, most companies considered that the CP procedures for LTE DC can be used as a baseline of inter-working. It means that the control procedures for inter-working will include SCG addition, modification, release, and SCG change procedures. However, there are some control plane issues which have impacts on reference architecture for inter-working need to be further discussed. This contribution focuses on the CP procedures having impacts on reference architecture for IWK and accordingly provides some analysis and proposals.
2. Discussion
The following sections discuss some issues of control plane procedures for inter-working.
Issue 1: Which node can decide the control plane procedures for IWK?

·  The control plane procedures decided by Master node
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 reconfigure SCG resources. Master node makes the final decision of radio resource management in the most control plane procedures such as Inter-(M)eNB handover, Intra-MeNB handover, SeNB Addition, MeNB initiated SeNB Release, Change of SeNB, MeNB initiated bearer type change, and SCell addition / removal in legacy LTE. But secondary node can only make the final decision based on its own RRM strategy with regards to few control plane procedures such as  SeNB initiated SeNB Release, SeNB initiated bearer type change, and PSCell change.

For inter-working between LTE and NR, the similar RRM mechanism with legacy DC can be used as a baseline of IWK, i.e, Master node can make the final decision of radio resource management in some control plane procedures including Inter-(M)eNB handover, Intra-MeNB handover, SeNB Addition, MeNB initiated SeNB Release, Change of SeNB, MeNB initiated bearer type change, and MCG SCell addition /removal/change . 
Proposal 1: For inter-working between LTE and NR, master node controls the following  procedures;  Inter-(M)eNB handover, Intra-MeNB handover, SeNB Addition, MeNB initiated SeNB Release, Change of SeNB, MeNB initiated bearer type change, and MCG SCell addition / removal / change.
· The control plane procedures decided by Secondary node
On the other hand, LTE-NR inter-working and legacy DC have different application scenarios. LTE-NR inter-working involves the interaction of two different RATs with different characteristics. Due to the different characteristics of the two RATs, radio resources management algorithms of the two RATs are expected to be different. The management of SCells at secondary node itself is only related to the RRM algorithm of secondary node. Thus it is desirable to allow for secondary node to reconfigure SCells based on its own decision. The NR BS as secondary node should be able to control the SCG SCell addition/removal, PSCell change and other operations for intra secondary node. 
From Radio Resource Management of point of view, secondary node can make the final decision in some control plane procedures, involving SeNB initiated SeNB Release, SeNB initiated bearer type change, PSCell change, and  SCG SCell addition/removal/change.
Proposal `2: The NR BS as secondary node can control SeNB initiated SeNB Release, SeNB initiated bearer type change, PSCell change, and SCG SCell addition / removal / change.
Issue2: Which procedures can use SCG synchronous reconfiguration mechanism for IWK?

· SCG synchronous reconfiguration procedure
In legacy LTE DC, the two types of SCG reconfiguration procedures are specified, synchronous and asynchronous reconfiguration procedures. The former involves security key update, L2 configuration entity reset, and random access procedure, while the latter does not require these procedures, and thus has minimal impact on data transmission. The SCG synchronous reconfiguration procedure refers to “SCG change”, it can be used for security parameter update, PSCell update, Intra-MeNB HO, and DRB type change. 
For LTE-NR inter-working both Synchronous and asynchronous reconfiguration procedures should be considered. Some inter-working procedures, such as the SCG setup, need to build or rebuild the L2 configuration entity in UE and NR BS side, and therefore they require to use the synchronize reconfiguration procedure. Furthermore, for 1A architecture, the inter-working security update procedure triggered due to PDCP COUNT wrap around should consider the synchronize reconfiguration procedure. For intra-MeNB HO and Inter-MeNB HO procedure, if LTE-NR inter-working procedure continues to follow the DC security mechanism, that is, the S-KeNB at NR BS is derived based on the currently active KeNB in the LTE node, in this case the SCG synchronous reconfiguration mechanism should be triggered. There is also a case for 3C architecture, both intra-MeNB HO and inter-MeNB HO procedure will trigger the update of security key for data transmitted via NR BS, then it is also needed to use the synchronize reconfiguration procedure.
Proposal 3：The SCG Synchronous reconfiguration procedure is mainly used in the inter-working procedures requiring to change security key, and during the establishment of SCG.
· SCG asynchronous reconfiguration procedure
Except for above cases, it is questionable the use of synchronous reconfiguration procedure for PSCell change, and bearer type change. The use of asynchronouse procedure improves the data transmission performance. Bearer type change procedure, from MCG ->SCG/Split or SCG/Split->MCG, without the L2 configuration entity reset, can greatly reduce the interruption delay of data transmission via NR BS. Similarly, the PSCell change procedure should also consider using the reconfiguration without L2 reset.
Proposal 4: It is proposed for RAN2 to consider whether PSCell change and bearer type change procedures for LTE-NR inter-working use the reconfiguration procedure without L2 reset?

In legacy DC, both the initial transmission and update of system information are based on the dedicated RRC signalling. Similar as legacy LTE DC, during LTE-NR inter-working, both the initial transmission and update of system information for NR SCells should also be via the dedicated RRC signalling.
Additionally, the initial transmission of system information and SCG establishment procedure share the same RRC reconfiguration procedure which uses L2 reset. But the system information parameters can be updated at any time during inter-working, to reduce the impact on data transmission, it should use asynchronous reconfiguration mechanism.
Proposal 5: Similar as legacy LTE DC, during LTE-NR inter-working, both the initial transmission and update of system information for NR SCells are provided over  dedicated RRC signalling. 
Proposal 6: The update of system information for NR SCells uses the asynchronous reconfiguration procedure (i.e. without L2 reset).

3. Conclusion 
This contribution discusses the control plane procedures. And the following proposals were made:
Proposal 1: For inter-working between LTE and NR, master node controls the following  procedures;  Inter-(M)eNB handover, Intra-MeNB handover, SeNB Addition, MeNB initiated SeNB Release, Change of SeNB, MeNB initiated bearer type change, and MCG SCell addition / removal / change.
Proposal `2: The NR BS as secondary node can control SeNB initiated SeNB Release, SeNB initiated bearer type change, PSCell change, and SCG SCell addition / removal / change.
Proposal 3：The SCG Synchronous reconfiguration procedure is mainly used in the inter-working procedures requiring to change security key, and during the establishment of SCG.
Proposal 4: It is proposed for RAN2 to consider whether PSCell change and bearer type change procedures for LTE-NR inter-working use the reconfiguration procedure without L2 reset?
Proposal 5: Similar as legacy LTE DC, during LTE-NR inter-working, both the initial transmission and update of system information for NR SCells are provided over  dedicated RRC signalling. 

Proposal 6: The update of system information for NR SCells uses the asynchronous reconfiguration procedure (i.e. without L2 reset).
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