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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 make a decision on a new user plane specification for the 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).

Two options are further compared below to carry the existing (and future) control information elements over NG-U:
Option 1: all in CT4
In this option, CT4 would specify the detailed encoding of the QoS IEs (and also future IEs) to be carried within a GTP Extension header as illustrated in figure 2.

CT4 would also specify the codepoint for this new GTP Extension Header (see figure 1).
	Next Extension Header Field Value
	Type of Extension Header

	0000 0000
	No more extension headers

	0000 0001
	Reserved - Control Plane only.MBMS support indication

	0000 0010
	Reserved - Control Plane only.MS Info Change Reporting support indication

	0010 0000
	Reserved for GTP-U. Service Class Indicator

	0010 0001
	5G AN (Access Network) Container.  Newly defined to communicate the 5G QoS Flow ID and Reflective Qos Indication to the UE in the  G-PDU messages.

	0100 0000
	Reserved for GTP-U. UDP Port.  Provides the UDP Source Port of the triggering message

	1000 0001
	Reserved for GTP-U. RAN Container

	1000 0010
	Reserved for GTP-U. Long PDCP PDU Number

	1100 0000
	Reserved for GTP-U. PDCP PDU Number [4]-[5]. See NOTE 1.

	1100 0001
	Reserved - Control Plane only.Suspend Request

	1100 0010
	Reserved - Control Plane only.Suspend  Response

	NOTE 1:
As an exception to the comprehension rule specified above, for a G-PDU with a Next Extension Header Field set to the value "1100 0000", the SGW shall consider this corresponding extension header as 'comprehension not required'.


Figure 1: Definition of Extension Header Type by CT4
	
	
	Bits

	Octets
	
	8
	7
	6
	5
	4
	3
	2
	1

	    
	    1
	0x02

	
	    2
	Qos Flow Identifier (1st Octet)

	
	    3
	Qos Flow Identifier (2nd Octet)

	4
	
	Spare
	RQI

	5
	
	Spare

	6
	
	Spare

	7
	
	Spare

	8
	
	Next Extension Header Type (NOTE)


Figure 2: Encoding of the detailed QoS IEs in the GTP Extension Header by CT4
Option 2: Split of work between CT4 and RAN3
In this option, RAN3 specifies a “5GS container” containing the detailed encoding of the QoS IEs and future IEs (see figure 4). This is similar to the “RAN container” which RAN3 is used to specify but here called “5GS container” because it can be carried over N3 and also N9 interfaces.
This 5GS container is carried in a GTP Extension header. CT4 specifies the codepoint for the new GTP extension header (see figure 3).
	Next Extension Header Field Value
	Type of Extension Header

	0000 0000
	No more extension headers

	0000 0001
	Reserved - Control Plane only.MBMS support indication

	0000 0010
	Reserved - Control Plane only.MS Info Change Reporting support indication

	0010 0000
	Reserved for GTP-U. Service Class Indicator

	0010 0001
	5G AN (Access Network) Container.  Newly defined to communicate the 5G QoS Flow ID and Reflective Qos Indication to the UE in the  G-PDU messages.

	0100 0000
	Reserved for GTP-U. UDP Port.  Provides the UDP Source Port of the triggering message

	1000 0001
	Reserved for GTP-U. RAN Container

	1000 0010
	Reserved for GTP-U. Long PDCP PDU Number

	1100 0000
	Reserved for GTP-U. PDCP PDU Number [4]-[5]. See NOTE 1.

	1100 0001
	Reserved - Control Plane only.Suspend Request

	1100 0010
	Reserved - Control Plane only.Suspend  Response

	NOTE 1:
As an exception to the comprehension rule specified above, for a G-PDU with a Next Extension Header Field set to the value "1100 0000", the SGW shall consider this corresponding extension header as 'comprehension not required'.


Figure 3: Definition of Extension Header Type by CT4
	Bits
	Number of Octets

	7
	6
	5
	4
	3
	2
	1
	0
	

	PDU Type (=0)
	Payld Report
	N3GA Report
	RQI
	QFI Report
	1

	Spare
	1

	QoS Flow Identifier (format FFS)
	1

	N3GA Specific Extension length (m)
	0-1

	N3GA Specific Extension
	0-m

	Spare extension
	0-k



Figure 4: Encoding of the detailed QoS IEs in 5GS container (PDU Type 0 of TS 38.415) by RAN3

3
Comparison of the two options
The option 1 has the following drawbacks:
1. It contradicts the separation of TNL and RNL 

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 e.g. GRE/IP, 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.

2. RAN3 cannot add user plane control elements (NG-U encapsulation header) whenever added in the future in an autonomous and easy way but need to involve CT4.

3. CT4 encoding does not include the RAN3 concept of “PDU Type” (bits 4 to 7 of byte 1 of the Frame Format) allowing easy extension in the future.

Proposal 1: It is proposed that RAN3 selects the option 2 with 5GS container and splits the work between CT4 and RAN3.

A Text Proposal for skeleton of TS 38.415 is provided in [4] to encode the 5GS container in RAN3 and a full draft specification for TS 38.415 in [7]. 
Since this 5GS container is specified in a GTP-U Extension Header defined in TS 29.281 (like the X2-U or Xw-U container) it is also needed to send an LS to CT4 to inform CT4 of our decision and ask for a specific Extension for a 5GS container, in a similar way as was done for Xw interface in [5].

Proposal 2: It is proposed to agree the LS in [6] to inform CT4 of our decision and to discuss the TS 38.415 specification presented in [4] (skeleton) and [7] (full specification).
4
Summary and proposals
In this paper two options have been compared for the format of the NG-U encapsulation header used to carry the QoS information elements already agreed (and also potentially other information elements which may be related to QoS or not in the future).

The following proposals are made:

Proposal 1: It is proposed that RAN3 selects the option 2 with 5GS container and split the work between CT4 and RAN3.

Proposal 2: It is proposed to agree the LS in [6] to inform CT4 of our decision and to discuss the TS 38.415 specification presented in [4] (skeleton) and [7] (full specification).
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