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1   Introduction
At last RAN3#94 a third candidate for NG-U protocol stack called NG-U Protocol Oblivious Encapsulation (PoE) was captured in [5]. Some comparison text between the two other candidates GTP-U and GRE was also agreed in [6]. Finally, an initial preference was expressed by companies taking a working assumption in favor of GTP-U [7].

This paper analyses the three candidates and brings conclusion on the protocol selection for NG-U. 
2 Description
The current description of the characteristics of GTP-U and GRE captured in section B.1 of [4] shows that GTP-U is a good candidate to satisfy the requirements of phase 1 of 5G deployment. Even though GRE can admittedly also satisfy these requirements, GTP-U is the natural candidate because it presents the advantage to be the protocol facilitating the migration from 4G in the early deployments. Indeed, GTP-U is the current protocol supported over S1-U and X2-U.
At the same time, GRE presents some unique interesting characteristics that can become useful for the future.

For example, it can be seen from the table B.1-2 of [4] that the “key” field is optional in the stack. This field which would typically be used as Tunnel ID for a PDU Session could thus be omitted to easily implement features planned in phase 2 of 5G such as advanced connectionless modes in which “node-level tunnels” are used instead of “session-level tunnels”.  
Another example is the natural support of GRE of SDN implementations. For instance NVGRE solutions (Network Virtualization Using Generic Routing Encapsulation) described through RFC 7637 are supported in commercial deployments.
It was also mentioned at RAN3#94 that GRE offers an optimized support of Ethernet which is quite interesting for end-to-end packet switching functionality to be used which is available in switching hardware or software (e.g. Open Virtual Switch).
Observation 1: GRE/IP presents some unique characteristics which can be useful for later phases of 5G.
For the reasons above, the PoE proposal in [5], captured as solution 3 in section B.1 of [4], brought the interesting idea that there is no need to freeze for ever the protocol used over NG-U interface. 

In figure B.1-5 of [4] the protocol encapsulation is configurable. It is configured by the control plane at PDU Session Setup. The idea is that the 5G CN would signal over NG2 to gNB whether the encapsulation header to be used over NG-U should be the one of GTP-U or the one of GRE for example. Because only the “encapsulation header” part of GTP-U or GRE is signalled, it is proposed in PoE to do it in the form of <length; offset> pair for the DL and <bytestring> for the UL. 

Although this solution 3 (PoE) brings this useful flexibility to enable other NG-U protocol stacks in the future, it only considers the “encapsulation header” part of GTP-U or GRE and does not consider the nodal functions associated with these protocol stacks. For example, NG2 would just configure how to encode the PDU Session ID or the QoS flow ID into the GTP-U header but the nodal functions of GTP-U would not be used over NG-U. same for GRE. 

We think this would entail unnecessary limitation and extra specification needs whereas the mentioned protocols (e.g. GTP-U and GRE) are “ready to use” protocols in implementations associated with their nodal functions. Also this does not consider some aspects of the dynamicity when building up the user plane protocol header which can hardly be configured through NG2: for example the length field in the UL can vary packet per packet (mandatory field in GTP-U).

Observation 2: PoE provides the advantage of future-proof flexibility in the selection of the NG-U protocol stack but unfortunately only considers the “encapsulation header” part of such protocols.

We therefore would like to propose a win-win solution whereby the flexibility of configuring over NG2 the selection of the NG-U protocol stack brought by PoE is retained for future proofness while GTP-U in its complete form (encapsulation header + nodal function) is the selected NG-U protocol stack for release 15.

One easy way to implement this “solution 4” is to specify that:

· The protocol stack to be used by gNB over NG-U is signalled by 5G CN over NG-C by a NG-U Protocol IE included in the PDU Session Setup Request message,

· In release 15, the NG-U Protocol IE contains only the codepoint “GTP-U”. 

Because GTP-U is the only codepoint specified in release 15, this proposal confirms at the same time the working assumption made at RAN3#94 to use GTP-U for the normative phase of release 15. We therefore make the following two proposals as a win-win conclusion among the proposed candidates:

Proposal 1: specify that:

· The protocol stack to be used by gNB over NG-U is signalled by 5G CN over NG-C by a NG-U Protocol IE included in the PDU Session Setup Request message,

· In release 15, the NG-U Protocol IE contains only the codepoint “GTP-U”. 

Proposal 2: capture in the TR [4] a solution 4 and a conclusion section aligned with proposal 1.  

3 Conclusion and proposal
This paper has analysed the various NG-U protocol stack candidate solutions proposed for 5G and make the following two proposals as a win-win conclusion among the proposed candidates proposal:

Proposal 1: specify that:

· The protocol stack to be used by gNB over NG-U is signalled by 5G CN over NG-C by a NG-U Protocol IE included in the PDU Session Setup Request message,

· In release 15, the NG-U Protocol IE contains only the codepoint “GTP-U”. 

Proposal 2: capture in the TR [4] a solution 4 as presented in [8] and a conclusion section aligned with proposal 1 as presented in [9].  
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