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1 Introduction

From RAN 5G TR [1], there are below requirements on the interaction between 5G and LTE.

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.
Inter-system mobility

· Inter-system mobility refers to the ability to support mobility between the IMT-2020 system and at least one IMT system.

[Editor’s notes: Further study is needed to clarify what is IMT system and maybe to limit it to LTE or LTE evolution. Whether to support voice interoperability is to be clarified.]
This paper discusses the NR and LTE dual connectivity architecture. 
2 NR/LTE Dual Connectivity
For the NR, there will be new type of eNB and CN entities. The details are to be decided by SA and RAN3, but for the sake of discussion, we assume the architecture depicted in Figure 1. Furthermore, it is proposed that the new interface for inter base station communication, i.e. X2nr, is also used between eNB and NR eNB.
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Figure 1: NR Architecture
Proposal 1: For NR architecture, consider new entity NR MME/S-GW, NR eNB and new interface X2nr, S1nr.

From SA discussion, the new interface, if agreed, will be used by LTE eNB as well. With this new S1nr, it is FFS whether there will be any change to legacy LTE UE behaviour. But for the scope of NR/LTE DC, we propose only consider S1nr for the interface to CN.

LTE DC is specified to be a RAN enhancement, in other words, it is transparent to CN. From RAN architecture point of view, it means there is only one S1-MME and S1-U termination. It is proposed to keep the same principle for NR/LTE DC: one S1nr-MME and one S1nr-U termination. 

Proposal 2: For NR/LTE DC, only consider S1nr for CN interface.
Proposal 3: For NR/LTE DC, there is one S1nr-MME and one S1nr-U termination at RAN.

Current DC, there are two roles: one MeNB acts as a CP and UP anchor and one cooperating SeNB. Although this centralized architecture limits some flexibility, but it is robust and easy to specify/test. Therefore, we would like to keep the design for NR/LTE DC. In NR/LTE DC, there is an entity act as CP and UP anchor and there is one or more cooperating entity. 
In fact, for NR, we’d like a RAN architecture that can enable “multiple connectivity” to address high bandwidth requirement. Dedicated anchor is handy with Multiple Connectivity. A dedicated anchor is like a MeNB without a cell. The anchor function can physically locate at a NR eNB, or locate at another entity.  

Furthermore, based on CP/UP split requirement, we further propose to split the anchor function in CP anchor and UP anchor. If CP and UP anchor is not collocated, it is FFS whether we need to define a new interface between CP and UP anchor.
A generalized architecture for NR and LTE is depicted in Figure 2.
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Figure 2: NR/LTE DC Architecture
Proposal 4: For NR/LTE DC, split MeNB function into CP anchor and UP anchor. CP anchor is where S1nr-MME and X2ur-C terminates. UP anchor is where S1nr-U and X2ur-U terminates.

The UP anchor is to handle traffic distribution, some throughput measurement should be provided from cooperating SeNB(s). Also, packet delivery status report is also needed to guarantee lossless transition with SeNB addition/release.
For NR, the UP architecture is not yet decided, for this paper, we assume there will be at least two layers: L2L and other L2 layers above L2L. L2L mainly handles the real time L2 function, e.g. segmentation, HARQ, ARQ, etc. similar to what MAC/RLC. We further assume UP anchor directly talks to L2L at each SeNB.
An architecture example of split bearer under NR/LTE DC is depicted in Figure 3.
Proposal 5: UP anchor is responsible for traffic distribution and lossless transmission.

Proposal 6: For NR/LTE split bearer, UP anchor distributes data to L2L NR SeNB and RLC of LTE SeNB.
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Figure 3: Radio Protocol Architecture for LTE/NR Dual Connectivity
CP anchor is responsible for UE capability handling and mobility. These functions are no difference from MeNB in LTE DC. However, one restriction of current DC is that it does not allow SeNB to control its cell function directly, i.e. RRC located at MeNB and SRB is always MCG bearers. 
With NR, shorter latency with dynamic resource control is expected, therefore, it is better to allow SeNB to signal physical layer configure, e.g. SCell addition/release directly as long as there is no conflict concern. This can be achieved by a SRB at SeNB. 

Keeping an additional SRB at SeNB also improves mobility robustness of early NR deployment. When UE has coverage problem, CP anchor can reach UE through the secondary SRB. Therefore, it is proposed to be able to configure SRB at SeNB.
Proposal 7: In LTE/NR DC, SRB can be configured at SeNB. 
2.1 Idle mode
Besides tight interaction enabled by NR/LTE DC in connected mode, it is FFS what does tight interaction mean for Idle mode.

Since the NR will be deployed in selective places, e.g. hot zone, to address the immediate need of extra bandwidth first; and then gradually expands to reach full coverage. This phased deployment approach relieves the need that NR has to support all functions from the beginning. In general, UE in Idle mode only camps on one layer. If NR coverage cannot satisfy delay sensitive voice service, for mobile user, it is sensible to camp on LTE and then switch to NR if the service is not coverage sensitive.
Since there is [10ms] Control Plane Latency (CPL) requirement for NR, one thing FFS is whether this requirement or any other requirement applies to this case, i.e. LTE Idle -> LTE Connected -> NR/LTE DC (CP anchor).
Proposal 8: Discuss the requirement for CPL when UE camps on LTE cell. 
3 Conclusion
It is proposed that RAN2 discuss and decide on following proposals:
Proposal 1: For NR architecture, consider new entity NR MME/S-GW, NR eNB and new interface X2nr, S1nr.

Proposal 2: For NR/LTE DC, only consider S1nr for CN interface.
Proposal 3: For NR/LTE DC, there is one S1nr-MME and one S1nr-U termination at RAN.

Proposal 4: For NR/LTE DC, split MeNB function into CP anchor and UP anchor. CP anchor is where S1nr-MME and X2ur-C terminates. UP anchor is where S1nr-U and X2ur-U terminates.

Proposal 5: UP anchor is responsible for traffic distribution and lossless transmission.

Proposal 6: For NR/LTE split bearer, UP anchor distributes data to L2L NR SeNB and RLC of LTE SeNB.

Proposal 7: In LTE/NR DC, SRB can be configured at SeNB. 
Proposal 8: Discuss the requirement for CPL when UE camps on LTE cell. 
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