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1 Introduction

In the previous RAN2 NR Ad hoc meeting, the following agreements were made on RRM and capabilities coordination for LTE-NR tight interworking [1]:
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.

Agreements

LTE capabilities changes to support EN-DC

1: LTE capabilites shall include information related to NR measurements 

2: LTE capabilites shall include support of EN-DC

3: Further changes to LTE capabilities are FFS

NR capability reporting

4: NR shall support independent capabilities reporting (this does not preclude the NR and LTE capabilities indicating dependencies in the capabilities reported)

LTE/NR capabilites dependencies to support EN-DC

5: For Type I capabilities (where the use of the capability is isolated to the RAT), no coordination is needed and the NR specific capabilities are just forwarded by the MeNB to the SgNB using LTE DC as a baseline 

In this contribution, we will discuss some remaining control plane issues for LTE-NR tight interworking and provide our views on those. 
2 Discussion

According to the 95bis agreements, gNB can format NR RRC PDUs for the UE configuration. For LTE-NR tight interworking, gNB as a secondary node can format NR RRC PDUs for the UE configuration. In order to transport the NR RRC message to the UE, there are two options. The first option is that NR RRC message generated by gNB is transported by the LTE SRB. RAN2 already agreed that “ASN.1 generated by the secondary can be transported by the master (at least in some cases, e.g. for first configuration) [2]. So, we can assume NR RRC message generated by gNB can be transported by the LTE SRB, at least for the first configuration. In addition, when the capabilities coordination is needed, it is useful that NR RRC message generated by gNB is transported by the LTE eNB for coordination with master.
Proposal 1: NR RRC message generated by gNB can be transported by the LTE SRB, when coordination with the master is required. 

The other option is that NR RRC message generated by gNB can be transported by the direct signalling path from NR gNB. Direct signalling from the gNB through NR SRB would be efficient and straightforward than the relayed signalling by the LTE SRB [3]. With the directly transmission of NR RRC message, the backhaul latency can be saved, and better mobility performance can be expected [4]. Other benefits such as less signalling overhead in the network, fast NR measurement reports without much additional delay, independent evolution of LTE and NR RRC are addressed in [5]. In addition, each RAT may change some parameters which do not need any coordination between the RATs, i.e. the parameters are only relevant to the corresponding RAT and are not related to tight interworking. Those parameters can be signalled by direct signalling path from gNB without coordination with LTE eNB. If the RRC message with those parameters is transported by the LTE SRB, there happens unnecessary load on the LTE eNB RRC entity to additionally receive and decode the messages containing the NR RRC PDU, encoding the NR RRC PDU within an LTE RRC message and sending it to the UE [6]. So we think that direct signalling from the NR to UE over NR Radio is beneficial in case coordination with the master is not required.
Proposal 2: NR RRC message generated by gNB can be transported by the direct signalling path from gNB, when coordination with the master is not required. 

In LTE DC, MeNB provides SeNB with the complete set of UE capabilities and the MCG configuration. From the configuration and capabilities, the SeNB is able to derive what remains for SeNB and prepares the SCG configuration. The MeNB receives the SCG configuration and can derive what is left for the MCG configuration. This signalling is based on MeNB and SeNB understanding each other configuration. However, RAN2 agreed that RAN2 aim for a solution where the master node and secondary node are not required to comprehend each other UE configuration. It is cleaner to model different RRC specifications as different RRC implementation instances in the UE. This model also allows independent evolution of the two RATs [5]. For the independent evolution and specification of LTE and NR, LTE RRC entity does not need to understand and process the NR configuration.

Proposal 3: Separated RRC entity for LTE and NR should be supported in UE.
If NR can generate final RRC message and direct signalling from the NR to UE over NR Radio can be supported, the failure can be handled separately. If the UE is connected to LTE, NR configuration failure should not trigger reconfiguration failure procedure. 
Proposal 4: NR RRC configuration failure should not trigger LTE RRC connection failure.
3 Conclusion

In this paper, some control plane aspects for tight interworking between NR and LTE were discussed, and we propose the followings:
Proposal 1: NR RRC message generated by gNB can be transported by the LTE SRB, when coordination with the master is required. 

Proposal 2: NR RRC message generated by gNB can be transported by the direct signalling path from gNB, when coordination with the master is not required. 

Proposal 3: Separated RRC entity for LTE and NR should be supported in UE.
Proposal 4: NR RRC configuration failure should not trigger LTE RRC connection failure.
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