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1 Introduction 
The new SI for the study on New Radio Access Technology has been approved in RP-160671 and some RAN requirement for NR has been captured in TR 38.913. As an important requirement, the tight-interworking between the new RAT and LTE has been captured as well, and the detail of the requirement can be found as follow
--------------------------------------------- from the TR 38.913 ------------------------------------------------------
-
The RAN architecture shall support tight interworking between the new RAT and LTE.

-
Considering high performing inter-RAT mobility and aggregation of data flows via at least dual connectivity between LTE and new RAT. This shall be supported for both collocated and non-collocated site deployments.

--------------------------------------------- from the TR 38.913 ------------------------------------------------------
The intention of this contribution is to give a brief analysis on the control plane of the LTE/NR tight interworking.
2 Discussion 
Based on the discussion in [3], it is suggested the DC based framework should be reused in the LTE based LTE/NR tight interworking. 
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Figure 1: LTE/NR tight-interworking based on the framework of dual-connectivity
According to the framework of DC defined in R12, the control plane (i.e. RRC) is anchored in MeNB, which means all the RRM decision will be made in MeNB and all the RRC message will be generated (e.g. encoding) in MeNB. If the similar mechanism will be applied in the LTE based LTE/NR tight interworking, the MeNB will be required to support the RRM function of NR (e.g. mobility management) and the ASN.1 of NR RRC (e.g. encoding/decoding the NR RRC IEs). Considering lots of new terminology and information element will be introduced in NR, it will be difficult for the MeNB (LTE) to understand all the numerology of NR. Moreover, to keep align with the latest protocol of NR, the MeNB has to be updated whenever the protocol of NR is updated, which may increase the complexity and maintenance cost for the LTE eNB.
Based on the analysis above, in order to save the complexity of MeNB (LTE) and enable the independent evolution of LTE and NR, the control plane of LTE and NR should be decoupled in the DC based LTE/NR tight interworking.
Proposal 1: In order to save the complexity of MeNB (LTE) and enable the independent evolution of LTE and NR, the control plane of LTE and NR should be decoupled in the DC based LTE/NR tight interworking.
In the decoupled LTE/NR control plane, the following principles should be considered. 
· Principle 1: MeNB is not required to understand the L3 control information element of NR RRC (e.g. MeNB of LTE is not required to understand the ASN.1 of NR RRC), except for the necessary information elements which have also been introduced in LTE specs (e.g. IEs for inter-RAT mobility). 
· Principle 2: Once the NR is added for a specific UE, the RRM decision for intra-NR mobility and reconfiguration will be determined by NR node instead of MeNB.
Based on the principle 1&2, considering MeNB is not required to understand the NR RRC message and the RRM decision for intra-NR operation (e.g. intra-NR mobility, reconfiguration) will be made in NR node , the NR RRC procedure will be used as a straight way to handle the intra-CU mobility/reconfiguration and dual-RRC should be considered in DC based LTE/NR tight interworking.
Here is one example of dual RRC scheme for addition of NR RAN node as SeNB:
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Figure 2: Dual RRC scheme for addition of NR RAN node as SeNB
In this procedure in step 1 UE need report measurement report to LTE eNB after doing measurement which was configured by LTE eNB.  LTE eNB make decision to add NR node as e.g. SeNB for UE and exchange X2 like signaling between LTE eNB and NR node. After than NR node generate one NR-RRC message similar to RRC CONNECTION RECONFIGURATION in LTE system and delivered it to UE within one RRC container through LTE eNB i.e. NR-RRC message is completely transparent to LTE eNB. Finally UE will treat this message and send back reconfiguration complete message to NR node in step4.
Proposal 2: The NR RRC procedure will be used for the intra-CU mobility/reconfiguration and dual-RRC should be considered in DC based LTE/NR tight interworking to support LTE RRC and NR RRC simultaneously.
Although NR node can generate and transmit/receive NR RRC message, it doesn't mean we need two RRC state for UE i.e. UE will only have one RRC state which is LTE RRC state. And UE can’t do anything related to NR RRC signaling until it enters RRC_CONNECTED state. This means anything related to initial access procedure is done in LTE system. The benefit of this approach is to reduce the complexity related to maintain new NR RRC state.
Once UE enters RRC_CONNECTED state, UE is allowed to receive and process the NR RRC message from NR, which has been shown in the figure as follow:
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Figure 3: Example for Dual-RRC
Proposal3: For the LTE based LTE/NR tight interworking, no RRC state related to NR RRC is required. 
Proposal3a: For the LTE based LTE/NR tight interworking, UE is only allowed to treat NR RRC message after UE enters RRC_CONNECTED state in LTE.
Proposal4: For the LTE based LTE/NR tight interworking, initial RRC Connection establishment procedure should be restricted in LTE system
Under tight interworking architecture based on DC, UE is capable of both LTE system and NR system. According to proposal3/3a and propsoal4, all the NR RRC signaling is actually dedicated signaling. So there is no usage of system information except for MIB like information which usually includes at least timing information like radio frame number. For other system parameters, they can be assigned and reconfigured to UE through dedicated signaling just like what has been done in legacy LTE system. And because of this reason, what need be known in MIB of NR is timing information because it can’t be updated by any other means except for UE to acquire it by itself.
Proposal5: For the LTE based LTE/NR tight interworking, except for MIB like system information, no other system information is required to be broadcasted in NR.
Also because no system information is broadcast except for timing information in MIB like system information, obviously no paging message is needed which is usually used to update system information in RRC_CONNECTED state.
Proposal6: For the LTE based LTE/NR tight interworking, no paging message is required in NR.
When new NR RAN node is added to UE, it is not so clear whether procedure like RACH in LTE is needed to achieve uplink synchronization. NR cell could be very small considering high frequency spectrum band. And in physical layer it is also possible to introduce non-orthogonal multiple access which may not demand uplink synchronization. On the other hand it is also possible that NR is deployed with low spectrum frequency as macro cell. Uplink synchronization would help to reduce e.g. CP length in physical layer. So it is bit difficult to decide whether RACH like procedure is needed before RAN1 make any decision on synchronization procedure. 
Proposal7: For the LTE based LTE/NR tight interworking, it is FFS whether RACH kind of procedure is needed in uplink
3 Conclusion 
Here we kindly propose follows:
Proposal 1: In order to save the complexity of MeNB (LTE) and enable the independent evolution of LTE and NR, the control plane of LTE and NR should be decoupled in the DC based LTE/NR tight interworking.
Proposal 2: The NR RRC procedure will be used for the intra-CU mobility/reconfiguration and dual-RRC should be considered in DC based LTE/NR tight interworking to support LTE RRC and NR RRC simultaneously.
Proposal3:  For the LTE based LTE/NR tight interworking, no RRC state related to NR RRC is required. 
Proposal3a: For the LTE based LTE/NR tight interworking, UE is only allowed to treat NR RRC message after UE enters RRC_CONNECTED state in LTE.
Proposal4: For the LTE based LTE/NR tight interworking, initial RRC Connection establishment procedure should be restricted in LTE system
Proposal5: For the LTE based LTE/NR tight interworking, except for MIB like system information, no other system information is required to be broadcasted in NR.
Proposal6: For the LTE based LTE/NR tight interworking, no paging message is required in NR.
Proposal7: For the LTE based LTE/NR tight interworking, it is FFS whether RACH kind of procedure is needed in uplink.
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