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1 Introduction

RAN3#92 meeting agreed to use NG1 between NR and NextGen Core. The NG1 interface shall support control plane and user plane separation. The CP is NG1-C and UP is NG1-U. This contribution gave the initial discussion on NG1interface architecture, NG1-C functionalities and the protocol design.

2 Discussion
The NR architecture can consist of a set of gNBs connected to the 5G CN through the NG1 interface. The NG1 interface is specified at the boundary between the 5G CN and the NR. Figure 1 depicts the logical division of the NG1 interface. From the NG1 perspective, the NR access point is a gNB, and the 5G CN access point is either the control plane logical node or the user plane logical node. Two types of NG1 interfaces are thus defined at the boundary depending on the 5G CN access point: NG1-C towards a control plane logical node and NG1-U towards a user plane logical node. For load balancing reasons, the flex architecture over NG1 is necessary. This figure specifies only the architecture of the NG1 interface, and shall not constrain the network architecture of either core or radio access networks.
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Figure 1: NG1 interface architecture
The NG1 interface shall separate Radio Network Layer and Transport Network Layer. Correspondingly, the application layer should be NG1-AP. The protocol stack for NG1-C would be as shown in Figure 2. This can be a starting point for further discussions.
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Figure 2: NG1-C protocol structure

As discussed in [3], some kind of tunnel is needed for user plane data transmission over NG1-U. E-RAB setup/modification/deletion procedures were defined in LTE S1AP. One E-RAB is corresponding to one EPS bearer which identifies one Qos class within one PDU session. In 5G, per UE per PDU session Tunnel shows more benefits as discussed. Depending on the conclusion for user plane models, the procedures to configure user plane may be quite different.

SA2 assumes NG-NAS will be used between UE and 5G-CN. NG1-C should be capable to transmit UL/DL NAS messages.

Intra-NR and inter-RAT handover with LTE scenarios were agreed in the RAN3 TR38.801 [2]. Handover procedure over NG1 is one of the basic functions to be supported.

Therefore, NG1-C should support the following fundamental functions: 
· procedures to configure user plane tunnels;
· the transfer of NG-NAS signalling messages between UE and 5G CN;
· procedures to perform intra-NR handover and inter-RAT handover with LTE.
3 Conclusion

This contribution discussed NG1interface architecture, NG1-C functionalities and the protocol design in general. The intention is to trigger the discussion in RAN3 on NG1 interface design. It is proposed to have a place holder in RAN3 TR on NG1 interface architecture, NG1-C aspects and NG1-U aspect [3] for the reference for further discussions.
6.3.1.x NG1 interface architecture 
The NR architecture can consist of a set of gNBs connected to the 5G CN through the NG1 interface. The NG1 interface is specified at the boundary between the 5G CN and the NR. Figure 6.3.x-1 depicts the logical division of the NG1 interface. From the NG1 perspective, the NR access point is a gNB, and the 5G CN access point is either the control plane logical node or the user plane logical node. Two types of NG1 interfaces are thus defined at the boundary depending on the 5G CN access point: NG1-C towards a control plane logical node and NG1-U towards a user plane logical node. For load balancing reasons, the flex architecture over NG1 is necessary. This figure specifies only the architecture of the NG1 interface, and shall not constrain the network architecture of either core or radio access networks.
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Figure 6.3.1.x-1: NG1 interface architecture
6.3.1.y NG1-C apects
The protocol stack for NG1-C is shown in Figure 6.3.1.y-1. 

[image: image4.emf] 

Transport layer  

IP  

Data link layer  

NG1 - AP  

Physical   layer  

Radio    Network   Layer  

Transport N etwork L ayer  

Control Plane  


Figure 6.3.1.y-1: NG1-C protocol structure

NG1-C shall fulfil the following fundamental functions 
· procedures to configure user plane tunnels;
· the transfer of NG-NAS signalling messages between UE and 5G CN;
· procedures to perform intra-NR handover and inter-RAT handover with LTE;
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