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1
Introduction
This paper proposes to specify the format of the NG-U encapsulation header to carry the necessary information between UPF and the NG-RAN node.

Two options are investigated in this paper and RAN3 is asked to decide on a new user plane specification for NG interface. A skeleton and text proposal is provided together with a companion liaison towards CT4.

2
Discussion
In the last RAN3 meetings, multiple information elements have been discussed to be sent over the NG-U interface.

The first candidates are related to the new QoS framework which should be included in an “encapsulation header over NG-U interface according to the section 5.7.1 of [2]:

The QFI is carried in an encapsulation header on N3 i.e. without any changes to the e2e packet header
This includes at minimum:

· The QFI: QoS flow identifier

· The RQI: Reflective QoS identifier

Other information elements could to be added in the future. For example, SA2 is discussing means to deactivate reflective QoS and one of the solutions envisioned is based on sending an additional user plane control elements (i.e.  sending DRQI Deactivate Reflective QoS Indicator).

Even though these information elements might not be big in size, every time a new element is needed this will require an action to add it into the NG-U encapsulation header. Then two possible solutions can be envisioned for this NG-U encapsulation header:

· The elements are directly added to the GTP extension header of TS 29.281 (option 1)
· A NG-U container is designed for NG-U interface and the elements are progressively added to this container as they appear with the forthcoming features and releases. (option 2)

The question on how to transfer the user plane control elements over the NG-U interface should be discussed in RAN3 and RAN3 should decide between option 1 and option 2.

Option 2 would allow RAN3 to introduce a new user plane control element at any point in time in the future easily in an autonomous way when needed. 
Observation 1: an NG-U container allows RAN3 to add user plane control elements whenever added in the future in an autonomous way. 

Moreover, one of the key principle of NG interface agreed during the study phase is the separation of the Transport Network Layer (TNL) and Radio Network Layer (RNL) -see TR 38.801 section 7.3.2:

-
the NG interface shall separate Radio Network Layer and Transport Network Layer;
This principle ensures that if tomorrow a new transport network layer (TNL) is decided to be supported, this can be done without impacting the RNL.
The QoS elements already agreed to be transferred are obviously part of the RNL and should not be placed in one of the protocols comprising the TNL.

If tomorrow another TNL than GTP/UDP/IP is chosen e.g. GRE/IP, then it should not be needed to specify again the support of all RNL elements into GRE extensions.

Observation 2: an NG-U RNL container allows to fulfil the key principle agreed during the study phase of a clean separation of TNL and RNL. 
Based on above observations we make the following proposal:
Proposal 1: It is proposed to agree to use an “NG-U RNL Container” defined in a GTP-U extension header to carry the control information elements over the user plane of NG interface.
Two possible options are then possible for RAN3 to specify this NG-U RNL container above TNL:

· Either one specification is created for all 5G interfaces and NG-U container is only one of the Frame Formats (or payload type) of this specification, whereas Xn-U or F1-U containers for example are other frame formats contained in the same specification, (option 1)

· Or one specification per interface is done which means that a TS 38.415 specification is created which contains only the NG-U container (option 2).

NOTE: Option 2 is the option which has been selected at RAN3#95bis to separate X2-U and Xw-U containers (see [3]).

Proposal 2: RAN3 to decide whether an overall 5G user plane specification is created for all NG-RAN interfaces of which the NG-U RNL container is only a particular payload type, or, if a TS 38.415 dedicated specification is created for the NG-U container (one specification per interface). 
If RAN3 confirms option 2 a Text Proposal for skeleton of TS 38.415 is provided in [4].

Since the NG-U RNL container is specified in a GTP-U extension header defined in TS 29.281 (like the X2-U or Xw-U container) it is therefore proposed to send an LS to CT4 to ask for a specific extension for an NG-U RAN container, in a similar way as [5].

Proposal 3: It is proposed to agree the LS in [6] to request CT4 to create a specific GTP extension related to sending an NG-U RNL container and discuss the TS 38.415 specification in [4] and [7].
3
Summary
In this paper the format of the NG-U encapsulation header has been studied to carry the QoS information elements already agreed and also future other information elements which may be related to QoS or not.

The following proposals have been made:

Proposal 1: It is proposed to agree to use an “NG-U RNL Container” defined in a GTP-U extension header to carry the control information elements over the user plane of the NG interface.
Proposal 2: RAN3 to decide whether an overall 5G user plane specification is created for all 5G interfaces of which the NG-U RNL container is only a particular payload type, or, if a TS 38.415 dedicated specification is created for the NG-U RNL container (one specification per interface). 
If RAN3 confirms option 2 a Text Proposal for skeleton of TS 38.415 is provided in [4] and a first draft of complete specification in [7].

Proposal 3: It is proposed to agree the LS in [6] to request CT4 to create a specific GTP extension related to sending an NG-U RAN container and discuss the TS 38.415 specification in [4] and [7].
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