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1
Introduction
This paper proposes Text Proposal for the key characteristics of the NG-U protocol stack options as per the following come back:
CB: # 35_NG-UPtocol

-  Refine the TP, remove unclear aspect or issue in wording

(N)

Text Proposal for TR 38.801

Annex B
NG Interface Protocol Stacks for User Plane

B.1 Description of candidate solutions

This section presents description of possible protocol stack options for the user plane.
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.1-1 GTP-U/UDP/IP Protocol stack

The details of the GTP-U structure is shown below:
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Figure B.1-2: GTPv1 Header
This protocol stack offers the following key characteristics:
	Feature
	GTP

	Message Type
	Yes.

	Length
	16-bit payload length

	Protocol multiplexer
	No: all packets of a given tunnel must be of same type and this type needs to be configured through NGAP if it is different than IP.

	payload Type
	Supports any payload.

	Tunnel multiplexer
	Mandatory 32-bit TEID

	Sequence Number
	Optional 16-bit

	Checksum
	In UDP header

	QoS transport marking
	DSCP in outer IP header (TS 36.414)

	5G QoS marking
	Needs specific extension (encapsulation) header as per SA2 interim agreement (extension must be at least 4 octets long).

	Carried over
	UDP/IP port 2152

	End Marker in HO
	Message Type 254

	Transport overhead
	IP + UDP + GTP Hdr (20 bytes + IP header)

	U-plane possible without tunnelling
	No.

	NAT Traversal
	Yes.


Figure B.1-3: Key Characteristics of GTP/UDP/IP
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.1-4 GRE/IP Protocol stack

The details of the GRE structure is shown below:
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Figure B.1-5: GRE Header

This protocol stack offers the following key characteristics:
	Feature
	GRE

	Message Type
	No (NOTE 1)

	Length
	In IP header

	Protocol multiplexer
	Yes: 16-bit payload identifier (Ethertype).

	payload Type
	Supports any payload specified as Ether Protocol Type (e.g. can support Ethernet over GRE).

	Tunnel multiplexer
	Optional 32-bit Key 

	Sequence Number
	Optional 32 bit

	Checksum
	Optional

	QoS transport marking
	DSCP in outer IP header

	5G QoS marking
	Requires extension (NOTE 1)

	Carried over
	IPv4/IPv6 (IETF protocol number 47)

	End Marker in HO
	No (NOTE 1)

	Transport overhead
	IP + GRE (4-16 bytes depending on fields used + IP header).

	U-plane possible without tunnelling
	Yes (NOTE 2)

	NAT Traversal
	No (NOTE 3). 



Figure B.1-6: Key Characteristics of GRE/IP
NOTE 1: Partitioning of the KEY field could be done to reserve a few bits for this feature. The interpretation of KEY field by the receiver can be specified in 3GPP specification.
NOTE 2: It is FFS if GRE/IP/L2 can be removed from the protocol stack in some cases and then the remaining L2 can be carried directly over any underlying technology (MPLS-EVPN, VXLAN, ...). 
NOTE 3: It needs to be determined from requirements (SA2) if NAT traversal is required over NG interface. If needed, an alternative approach is to use GRE over IPV6.

B.2 Evaluation of the solutions
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