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1. Introduction
In RAN2#93bis, there were fruitful discussions on the NR, although unfortunately there was less agreements as it was the first meeting for the NR study [1][2]. In this contribution, we discuss the overall architecture for the tight interworking of LTE and NR. We also provide 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. For instance, it should be discussed whether the NR node can be connected to the EPC in the case that the LTE eNB is the MeNB and NR node is the SeNB.
Proposal 1: RAN2 to agree that the tight interworking can be supported based on the network architecture of the Dual Connectivity (Details FFS). Other candidate is not precluded.
Given that the DC-based tight interworking is introduced, we discuss how to continue the study and propose some working assumptions in the following part.
RAN2 had much discussion regarding the expected scenarios for the tight interworking in the last meeting, and there were also many input to the Email discussion [93bis#23] on the deployment scenarios including the cell layout as well as the RAN-CN connectivity [3]. Most companies seem to support the scenario in which the LTE eNB is the MeNB and the NR node is the SeNB (Scenario 1 in Fig.1). We consider that this scenario is most likely to be used for the initial phase of the NR introduction to the commercial system.
In addition, many companies also support other scenario in which the NR node is the MeNB and the LTE eNB is the SeNB (Scenario 2). Technically speaking, it should be possible to realize in order to make effective use of the NR having e.g. very low latency or higher spectrum efficiency in some use cases. One important assumption is the NR node must support the standalone operation in this case. Based on discussion above, we consider the both scenarios should be further studied.
Proposal 2: RAN2 to agree that the DC-based tight interworking can be supported in both scenarios of the DC anchored at LTE and the DC anchored at NR.

If RAN2 can agree with the proposal 2, we have a general question on further study. The point is whether the same modelling should be applied for both scenarios of the DC anchored at LTE (Scenario 1) and the DC anchored at NR (Scenario 2). This is because we see some differences between two scenarios.

In the scenario 1, it is likely to send the RRC configurations of NR via the eNB as it is simply reusing the DC and can work well even in the inter-RAT case. However, there should be some room to consider the optimization to utilize the benefit obtained by the NR. For instance, some CP signaling in the NR cell might be useful to optimize the latency and also to apply the independency between the LTE and the NR. Note that we discuss further details on CP aspect in other contribution [4]. On the other hand, in the scenario 2 the same motivation is not triggered. Whole CP signaling could be sent via the NR node.
Although the point above is just an example, there are probably other aspects which would be different between two scenarios. Therefore, we would like to confirm the working assumption regarding the modelling of the DC-based tight interworking. Our preference is to allow some differences, if necessary or useful, under the common modelling.
Proposal 3: RAN2 to discuss whether the same modelling is applied for the DC-based tight interworking for both the DC anchored at LTE and the DC anchored at NR.
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Fig. 1: Example scenarios for DC-based tight interworking of LTE and NR
3. Conclusion

In this contribution we discussed the overall architecture for the tight interworking of LTE and NR. Based on discussions, we made the following proposals including working assumptions.
Proposal 1: RAN2 to agree that the tight interworking can be supported based on the network architecture of the Dual Connectivity (Details FFS). Other candidate is not precluded.

Proposal 2: RAN2 to agree that the DC-based tight interworking can be supported in both scenarios of the DC anchored at LTE and the DC anchored at NR.

Proposal 3: RAN2 to discuss whether the same modelling is applied for the DC-based tight interworking for both the DC anchored at LTE and the DC anchored at NR.
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