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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 discussed the UP protocol stack and propose a way forward.
2 Discussion
In last RAN3 meeting,  two possible protocol stack options for the user plane were captured in the Annex of the TR [1]. 

Solution 1: GTP-U/UDP/IP 
GTP-U/UDP IP (TS29.281) is a protocol already used over S1, X2, S5/8 LTE interfaces. This is illustrated below:
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Figure B-1: GTP-U/UDP/IP Protocol stack
Solution 2: GRE/IP 

Generic Routing Encapsulation protocol (GRE) over IP has been specified in the IETF (RFC 2784, RFC 2890) and has been applied for e.g. PMIP based S5/S8, 3GPP LWIP, 3GPP2. This is illustrated below:
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Figure B-3 GRE/IP Protocol stack

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. 
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. For example, U-plane marking for QoS should be carried in encapsulation header on NG3 without any changes to the e2e packet header. For supporting this user plane marking and flow based Qos control, 3GPP can decide to change it based on requirement 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. 

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. 
With the above considerations, the protocol stack solution 1 for NG-U is a good way forward. 

3 Conclusion

In summary, 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 adapted to new requirements of NG system. It is proposed to agree GTP-U/UDP/IP as user plane protocol over NG interface. The TP is provided in annex.
Annex:

Text Proposal

7.2.7
NG User Plane
The NG user plane (NG-U) interface is defined between the gNB/eLTE eNB and the UPGW. The NG-U interface provides non guaranteed delivery of user plane PDUs between the gNB/eLTE eNB and the UPGW.

The NG-U interface shall at least support per PDU Session tunneling.

NOTE 1:
Support of other type tunneling e.g. per node tunneling is FFS.
The protocol stack for NG-U is shown in Figure 7. 2.7-1. 
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Figure 7. 2.7-1: NG-U protocol structure

NOTE 2:
The working assumption is that GTP-U is used as protocol for NG-U.
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