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1
Introduction

At RAN3#93bis the NG-U protocol stack was discussed and, surprisingly, two variants have to be discussed: GTP-U and GRE.
This documents analyses and compares the two approaches
2
Discussion

What are the requirements for the NG-U and Xn-U interface?

TR 38.801 states:

-
non-guaranteed delivery of user plane PDUs

-
support of at least per PDU session tunneling

Looking at the definition in 23.799 of a PDU session:

PDU Session: Association between the UE and a data network that provides a PDU connectivity service. The type of the association includes IP type, Ethernet type and non-IP type.
It can be observed, that not only IP type, but also non-IP type and Ethernet type of user data will need to be supported. Support of non-IP type user data was already introduced for the support of CIoT in EPS.

Further, following interim agreements in SA2 on QoS (and principles captured in TR 38.801), NG-U would need to support user plane marking for QoS carried in an encapsulated header on NG-U.

NG-U and Xn-U is also expected to be used for data forwarding (for handover, dual connectivity and most likely for pending DL data for inactive UEs).

What are the merits of GRE over GTP-U? (assuming that GTP-U is a well-established protocol and it would require good reasons to substitute it by an alternative)
	
	GTP-U
	GRE

	Transport efficiency:
	19 octets (11 bytes GTP-U header with a 4 octet TEID + 8 bytes UDP  containing a checksum)
	16 octets (GRE header with a 4 octet Key, a 4 octet sequence number and a checksum)

	Support of PDU session tunneling
	Tunnel multiplexing with TEID
	Tunnel multiplexing with 4 octet KEY field

	Support of IP and non-IP user plane packets
	yes
	yes

	Path management messages
	Part of GTP-U
	No such support, but parts of the KEY field could be used

	End Marker (data forwarding)
	Part of GTP-U (Message Type)
	No such support, but parts of the KEY field could be used

	Encapsulated QoS header
	Via extension header
	No such concept in GRE, questionable whether existing fields can carry 3GPP QoS marking, very limited

	Inter-system mobility
	No issue
	Translation of UP stacks would be necessary

	Support of option 3 and other options involving eNBs.
	No issue
	gNB would need to support dual UP stack.

	Usage of eNB deployments for 5G deployment
	No issue
	eNB would need to support dual UP stack

	Ownership / easy to change and add protocol content.
	3GPP
	IETF


The following can be observed from the discussions above:
Observation 1 GTP-U provides more genuine support of per PDU session tunnelling as compared to GRE

Observation 2 GTP-U provides more genuine support of per packet QoS marking, GRE is very limited in possibilities and would need to “steal” from the value range of the KEY field.
Observation 3 Path management and End Marking of data forwarding is supported in GTP-U with message types, which is missing in GRE (again, the value range of the KEY field would need to be further reduced).

We therefore propose:
Proposal 1 As there is no advantage of GRE above GTP-U is propose to agree on GTP-U/UDP/IP as protocol stack for the NG-U and Xn-U interface.
3
References
[1]
RFC 768 "User Datagram Protocol"
[2]
3GPP TS 29.281 "General Packet Radio System (GPRS) Tunnelling Protocol User Plane (GTPv1-U)"
[3]
RFC 2784 "Generic Routing Encapsulation (GRE)"

[4]
RFC 2890 "Key and Sequence Number Extensions to GRE"

PAGE  
2

