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1. Introduction
In RAN2#93bis, the following was discussed for the tight interworking [1]:
· Control plane:

· Potential NR control plane functionality for LTE/NR tight interworking was discussed including user plane configuration, measurements, UE capability coordination, security, etc

· Transport of NR control plane signalling was discussed including the transport path (e.g. via LTE, NR or both), transparency to LTE, ciphering/integrity, etc.

In this contribution, we discuss the CP architecture in the tight interworking of LTE and NR. We also propose a working assumption.
2. Discussion
In RAN2#93bis, there were many contributions discussing the tight interworking between the LTE and the NR. Most of them seem to propose the Dual Connectivity (DC) like architecture, meaning that the overall architecture can be reused from Rel-12/13 DC but the detail can be re-considered. We consider that RAN2 could agree that the tight interworking can be supported based on the network architecture of DC. Some more discussion can be seen in [2] input to the general section in the agenda. We discuss the CP architecture in the following part with assuming the DC-based tight interworking anchored at the LTE.

Observation: The tight interworking can be supported based on the network architecture of the Dual Connectivity (Details can be FFS).

Location of RRC entity 
Regarding the CP connectivity (e.g. NAS, paging, dedicated RRC signaling), it should be the same as the DC. For instance, the basic signaling to establish the connection to the NR (e.g. SeNB addition) has to be sent in the LTE cell via the eNB. Also, the UE behavior to maintain the RRC connection for the mobility management needs to be done in the LTE cell.
On the other hand, it should be allowed to discuss further optimization such that the RRC signaling can be sent in the NR cell directly to the UE. For instance, it may be useful to send the NR specific RRC signaling (if any) by the NR node to reduce the signaling delay or achieve better radio resource utilization, given that the NR could achieve much shorter latency and more spectrum efficiency compared to the LTE and its enhancement.

Regarding the system information, the situation may be different. In DC, the SeNB also transmits the MIB, SIB1, SIB2 and other System information in the SCG cell, because the SeNB shall support the legacy (i.e. non-DC) UEs from the specification point of view. On the other hand, it may not be necessary for the NR node to support the stand-alone operation e.g. within the first phase. If the NR node can operate only as a secondary radio (i.e. always SeNB), there may not be necessary some SIBs. However, even if the stand-alone operation would not be required at the beginning, the forward compatibility shall be supported as per the objective, i.e. the NR node shall support the stand-alone operation anyway from the specification point of view. So, it would be better to consider how much extensibility should be ensured from the beginning.
Proposal 1: RAN2 to agree that basic RRC signaling to perform the DC shall be transmitted in the LTE.
Proposal 2: RAN2 to agree that any optimization for RRC signaling can be discussed, e.g. some RRC signaling from the NR node to the UE directly.

Independency of RRC functionality 
For the DC-based tight interworking anchored at LTE, it was questioned in RAN2#93bis whether the LTE eNB needs to know the configuration for the NR provided by the NR node in assuming that the NR node also provide RRC configuration which is sent via the eNB like the legacy DC. It should be noted that the UE capability information shall be exchanged between the eNB and the NR node for negotiation or confirmation. We understand companies have the same understanding with respect to the need of UE capability negotiation..

To our understanding, one of the motivations for proposing the transparency to the eNB would be the protocol separation, i.e. new RRC protocol design could be introduced potentially with this approach. It is interesting point and it is premature to preclude the possibility, although it has to be carefully discussed and decided after the NR protocol architecture is decided.
Proposal 3: RAN2 to discuss the transparency of NR RRC configuration to LTE after the NR protocol architecture is decided.
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Fig. 1: Example scenario for DC-based tight interworking of LTE and NR
3. Conclusion

In this contribution we discussed the CP architecture in the DC-based tight interworking anchored at LTE eNB, and made the following proposals:
Proposal 1: RAN2 to agree that basic RRC signaling to perform the DC shall be transmitted in the LTE.

Proposal 2: RAN2 to agree that any optimization for RRC signaling can be discussed, e.g. some RRC signaling from the NR node to the UE directly.

Proposal 3: RAN2 to discuss the transparency of NR RRC configuration to LTE after the NR protocol architecture is decided.
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