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1 Introduction

In SID on NR [1], the following objectives are tasked to RAN2.

	Initial work of the study item should allocate high priority on gaining a common understanding on what is required in terms of radio protocol structure and architecture to fulfil objective 1 and 2, with focus on progressing in the following areas 
· Radio interface protocol architecture and procedures 
· Radio Access Network architecture, interface protocols and procedures, 
Study on the above 2 bullets shall at least cover:
· Study the feasibility of different options of splitting the architecture  into a “central unit” and a “distributed unit”, with potential interface in between, including transport, configuration and other required functional interactions between these nodes [RAN2, RAN3];

· Study the alternative solutions with regard to signaling, orchestration, …, and OAM, where applicable [in co-operation with SA5];

· Study and outline the RAN-CN interface and functional split [in co-operation with SA2] [RAN2, RAN3];

· Study and identify specification impacts of enabling the realization of Network Slicing [in co-operation with SA2] [RAN2, RAN3];

· Study and identify additional architecture requirements e.g. support for QoS concept, SON, support of sidelink for D2D [RAN1, RAN2, RAN3].


One of the objectives of this SI is to study the feasibility of different options of splitting the architecture into a “central unit (CU)” and a “distributed unit (DU)”
In this contribution, we discuss the overall architecture for tight interworking between NR and LTE based on LTE dual connectivity architectures and hierarchical RAN structure of the new RAT from RAN2 point of view.
2 Discussion
In this contribution, we assume followings about functional split for RAN structure of new RAT:

· Assumption 1. The CU is above the DU and a single CU is connected with multiple DUs. 
· Assumption 2. The CU supports part of or all of Layer 2 functions.

· Assumption 3. The DU supports only part of Layer 2 functions.
The Figure 1 shows overall architecture of tight interworking between NR and LTE based on assumptions listed above.
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Figure 1. Overall architectures for tight interworking between NR and LTE
(A) and (B) show 3C based interworking architectures, and difference between them is the presence of CU. If CU is involved in the 3C based interworking, the user data is transmitted to the UE through three RAN nodes, i.e., LTE eNB, NR CU and NR DU. This may require much propagation delay than LTE DC because of increased number of nodes.
In case of 3C architecture in LTE DC, only a part of layer 2, i.e. RLC and MAC, is placed in SCell and the rest of layer 2 functions are carried out in PCell even for SCG bearer. We already assumed the DU supports part of Layer 2 functions like SCell in 3C of LTE DC. So even though RAN node of NR is composed of hierarchical units, using DU only seems suitable for 3C based interworking. So we propose RAN2 consider (B) in figure 1 as a baseline of architecture for 3C based tight interworking between NR and LTE.

Proposal 1      RAN2 considers NR DU is directly connected to LTE eNB in 3C based tight interworking between NR and LTE.

If the CU is excluded from 1A based interworking as shown in Fig 1 (D), the DU should be able to serve all layer 2 functions to receive data directly from LTE core network. However, if RAN2 aims for functional split between hierarchical units for RAN of new RAT, this is undesirable. As mentioned above, we assume the DU supports only part of layer 2 functions. So CU should be placed between LTE CN and DU in 1A based interworking and performs some layer 2 functions that the DU cannot do.
Besides, we also assume that the coverage of DU is much smaller than CU or existing LTE eNB, so serving DU change will occur very frequently. If DU is directly connected to LTE CN as shown in (D), the path switching will also happen whenever serving DU is changed. The frequent path switching is undesirable in terms of signalling overhead and robustness of data path.
For these reasons, we propose RAN2 consider (C) as a baseline of 1A based tight interworking between NR and LTE.

Proposal 2      RAN2 considers NR DU is connected to LTE CN via NR CU in 1A based tight interworking between NR and LTE.
3 Conclusion
In this contribution, we discuss overall architecture of tight interworking between NR and LTE based on LTE DC architecture, and propose followings:
Proposal 1      RAN2 considers NR DU is directly connected to LTE eNB in 3C based tight interworking between NR and LTE.

Proposal 2      RAN2 considers NR DU is connected to LTE CN via NR CU in 1A based tight interworking between NR and LTE.
4 Reference
[1] RP-160671,
The SID on Study on New Radio Access Technology,
NTT DOCOMO

1/2

_1521025519.vsd
Uu


NR DU


LTE eNB


X2


Uu


S1


NR DU


Uu


LTE Core Network (EPC)


UE


NR DU


NR CU


LTE eNB


S1


Uu


S1


Uu


UE


LTE Core Network (EPC)


LTE eNB


Uu


S1


UE


LTE Core Network (EPC)


S1


(B) 3C based architecture without CU


(D) 1A based architecture without CU


(C) 1A based architecture with CU


X2


Uu


S1


LTE Core Network (EPC)


UE


(A) 3C based architecture with CU


Uu


NR DU


NR CU


LTE eNB



