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1 Introduction

RAN3 agreed to use NG between NR and NextGen Core. The NG interface shall support control plane and user plane separation. The CP is NG-C and UP is NG-U. This contribution gave the initial discussion on NG interface architecture and the NG interface protocol structure design.

2 Discussion
The NR architecture can consist of a set of gNBs connected to the 5G CN through the NG interface. The NG interface is specified at the boundary between the 5G CN and the NR. Figure 1 depicts the logical division of the NG interface. From the NG 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 NG interfaces are thus defined at the boundary depending on the 5G CN access point: NG-C towards a control plane logical node and NG-U towards a user plane logical node. 
In LTE, S1-Flex is used for the purpose of e.g. load balancing and reducing the MME relocation during UE mobility. Different gNBs select the core network node for the accessing UEs using its own policy. This may leads to the one MME overload. Without the flex connectivity, there is no means to relieve the MME load. Therefore, the flex architecture over NG is necessary and beneficial. 
Figure 1 specifies the architecture of the NG interface.
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Figure 1: NG interface architecture
2.1 NG Control Plane

The NG-C is the control plane between gNB and 5G CN CP function. The NG-C shall separate Radio Network Layer and Transport Network Layer. Correspondingly, the application layer should be NG-AP. For the transport layer protocol, UDP is unreliable, TCP has weaknesses regarding signalling transport. SCTP is suitable for signalling transport. Furthermore, SCTP is better in reliability, performance and survivability. Therefore, it is assumed that SCTP over IP can be used for NG-C. If there are other good candidates technically, it can be considered as well. The protocol stack for NG-C would be as shown in Figure 2. This can be a starting point for further discussions.
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Figure 2: NG-C protocol structure

2.2 NG User Plane

NG-U shall fulfil the functions i.e. traffic buffer/routing function for IP and non-IP session, traffic control/ classification based on Qos and mobility support. SA2 has an interim agreement that the User Plane format NG3 shall at least support per PDU Session tunnelling. There is one tunnel per PDU Session between a pair of NFs e.g. between a RAN node and a UP function in the CN and between two UP functions in the CN. All QoS classes of a session share the same outer IP header, but the encapsulation header may carry QoS markings. Therefore, tunnel protocol will be used over NC-U. 
There is no conclusion yet which tunnel protocol will be used. It could be GTP-U, GRE or new tunnel protocol to be designed. Based on the evaluation performed for LTE, there is no big difference between GTP-U and GRE with regards to the performance and efficiency. GTP-U is a tunnel protocol defined in 3GPP which may be easily to be optimised/enhanced if necessary. It is also possible to define a new tunnel protocol to further minimize the protocol overhead e.g. remove the unnecessary IEs from the protocol header. However, this can be considered as an optimisation of GTP-U. 
Since the tunnel will be used not only for NG-U interface but also over the interface between UP functions in the core network, therefore, SA2 and CT needs to be involved to decide the tunnel protocol. For RAN3, GTP-U could be assumed.
GTP-U can be transported over IPv4/UDP or IPv6/UDP. Data Routing between tunnel endpoints is based on IP address and UDP port number. No critical issues were found with the transport layer as UDP in LTE and UMTS. It could be assumed that UDP is used for NG-U. If there are other good candidates technically, it can be considered as well. 
With the above considerations, the protocol stack for NG-U is shown in Figure 3. If SA2 decide other tunnel protocol, it can be updated accordingly.
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Figure 3: NG-U protocol structure
3 Conclusion

This contribution discussed NG interface architecture, NG-C and NG-U protocol design in general. It is proposed to have a place holder in RAN3 TR on NG interface architecture, NG-C protocol stack and NG-U protocol for further discussions.
Annex:

Text Proposal

6.3.2.x NG interface architecture 
The NR architecture can consist of a set of gNBs connected to the 5G CN through the NG interface. The NG interface is specified at the boundary between the 5G CN and the NR. Figure 6.3.2.x-1 depicts the logical division of the NG interface. From the NG 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 NG interfaces are thus defined at the boundary depending on the 5G CN access point: NG-C towards a control plane logical node and NG-U towards a user plane logical node. For load balancing reasons, the flex architecture over NG is necessary. This figure specifies only the architecture of the NG interface, and shall not constrain the network architecture of either core or radio access networks.


[image: image4.wmf] 

5G CN

 

NR

 

 

gNB

 

 

“

NG

-

U

” 

 

 

“

NG

-

C

” 

 

5G CN 

UP

 

5G CN 

CP

 

 

gNB

 


Figure 6.3.2.x-1: NG interface architecture
6.3.2.y NG-C apects
The protocol stack for NG-C is shown in Figure 6.3.2.y-1. 
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Figure 6.3.1.y-1: NG-C protocol structure

6.3.2.z NG-U apects
The protocol stack for NG-U is shown in Figure 6.3.2.z-1. 
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Figure 6.3.1.z-1: NG-U protocol structure

NOTE:
The use of GTP-U needs to be confirmed by SA2.
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