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Abstract

This document analyzes the mobile user plane protocol and the
architecture specified in 3GPP 5G documents. The analysis work is to
clarify those specifications, extract protocol and architectural
requirements and derive evaluation aspects for user plane protocols
on IETF side. This work is corresponding to the User Plane Protocol
Study work on 3GPP side.
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GTP-U-1 An unidirectional Point-to-Point tunneling GTP-U-8 Supports carrying QoS Identifiers transparently
protocol. for Access Networks in extension headers.

GTP-U-2 Supports Point-to-Multipoint tunneling. GTP-U-9 Supports DSCP marking based on the QFI.

GTP-U-3 Supports load balancing by using dynamic UDP GTP-U-10 i Does not specify the rule for the extension
port allocation. header order.

GTP-U-4 Does not support IPv6 flow label for load GTP-U-11 i Does not support an indication of next-header
balancing in case of IPv6 transport. type.

GTP-U-5 UDP zero checksum is not available in case of GTP-U-12 1 Supports active OAM as a path management
IPv6 transport. message "Echo Request/Response”.

GTP-U-6 Does not support to response ICMP PTB for Path || GTP-U-13 i Supports tunnel management messages "Error
MTU Discovery. Indication".

GTP-U-7 Supports sequence number option and GTP-U-14 i Supports tunnel management messages "End
sequence number flag in the header, but it is not Marker".
recommended to be used by almost GTP-U

ﬂ entities. 0 Copyright © 2017 KDDI Corporation. AIl Rights Reserved
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| o o | % nuﬁ'ﬁ(UE)b\}H%‘}T J 57:_U(L_, PDU
| | > ~ \{3r 9+ =
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i " Source Port = xxxx i " Dest Port = 2152 ) | GTP_U / ) i (RAN) b /
| UDP Length | UDP Checksum (Non-zero) | g 21,—([_} PF) gs S _l'b}:E *] 5
| ex1 |1]|@|1]|@|®| oxff | Length |
| TEID = 1654 |
| Sequence Number = @ |N—PDU Number—@ |NextExtHdr=0x85|
| ExtHdrlen=1 [Type=d | Spare |@]  QFT  [NextExtHdr=0xo |
=
|Version| DSCP=0 | Flow Label |
Payload Length | NextHdr | Hop Limit

Source IPv6 Address
2001:db8:2:1::1

Destination IPvé Address
2001:db8:3:1::1

TCP/UDP/etc., Data

|
|
|
o Inner IP
|
|
|
|

— 11 Copyright © 2017 KDDI Corporation. All Rights Reserved




draft-hmm-dmm-5g-uplane-analysis

RIC, 5GOV—FFO0F v N 1—HT-—TL—>2 (0T EREEIEITS

Architectural Requirements (1/2) Architectural Requirements (2/2)

ARCH-Reqg-4: Supporting flexible UPF selection for PDU

ARCH-Reqg-1: Supporting IPv4, IPv6, Ethernet and Unstructured PDU
The appropriate UPFs are selected for a PDU session based on

The 5G system defines four types of PDU session as IPv4, IPv6, parameters and information such as UPF’s dynamic load or UE location
Ethernet, and Unstructured. Therefore, UP protocol must support to information. Examples of parameters and information are described in
convey all of these PDU session types. This is described in the section 6.3.3 of [TS.23.501-3GPP].

[TS.23.501-3GPP].

. . ARCH-Reg-5: No limitation for number of UPFs in a data path
Note: In TS 23.501 v15.2.0, IPv4vé is added as a PDU session type.

The number of UPF in the data path is not constrained by 3GPP
ARCH-Req-2: Supporting IP connectivity for N3, N6, and N9 interfaces specifications. This specification is described in the section 8.3.1
of [TS.23.501-3GPP].

The 5G system requires IP connectivity for N3, N6, and N9 interfaces.

The IP connectivity is assumed that it comprises of IP routing and ARCH-Reg-6: Supporting aggregation of multiple QoS Flow indicated

L1/L2 transport networks which are outside of 3GPP specifications. with QFI into a PDU Session

ARCH-Req-3: Supporting deployment of multiple UPFs as anchors for a Against to the previous generation, 5G enables UPF to multiplex QoS
single PDU session Flows, equivalent with IP-CAN bearers in the previous generation,

into one single PDU session. That means that a single tunnel

The 5G system allows to deploy multiple UPFs as anchors for a single includes multiple QFIs contrast to just one QoS Flow (a bearer) to

PDU session, and supports multihoming of a single PDU session for one tunnel before 5G. This specification is described in 5.7.1 of

such anchor UPFs. ; [TS.23.501-3GPP] .

=0 . . .
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User Plane Protocol and Architectural Analysis on 3GPP 5G System
» GTP-UICRDOIDFRTO M) 9 B ikiEnZ= 3 S sdic

Evaluation Aspects

Supporting PDU Type « Cover every PDU session types
« Simplify management of the system
Nature of Data Path « Support MP2P data path to reduce number of path
states
Supporting Transport « Support PMTUD on UPF and dynamic PMTU size
Variations adjustment
Data Path Management « Reduce data path management load on both UP and
cP
« Data path optimization
QoS Control « QFI bits space in the ID in stable header place
Traffic Detection/Handling « Reduce redundant flow detection load in UPFs
« Enough ID space to indicated detected flow
Supporting Network Slice « Indicate network slice in UP packet
Diversity « Enough ID space to indicated slice

- . . .
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Dear Georg & CT4 Group,

Thank you for your Liaison request (Reference: [1572] CP-17316@), sharing
information on the status of the CT4 study item on user plane protocol in 5GC.
The IETF DMM working group acknowledges your request and would like to share
the following update.

The DMM working is currently reviewing various proposals on approaches for
realizing optimizations in mobile user-plane. These proposals include protocol
specifications based on new/existing protocols, and proposals covering
requirements/analysis/comparison of various approaches, and building proof of
concept demos . At this point of time, some of these documents are working
group documents and some are individual submissions and which are yet to be
adopted as working group documents. The working group is actively discussing
these proposals and making good progress. Based on the working group interest,
feedback charter-scope, the working group may choose to adopt some of these
work items as working group documents and will move them on standardization
track.

We also would like to state that the DMM working group will not be in a
position to pick a single approach/solution as THE approach for user-plane
optimization. Most likely the working group may standardize more than one
approach, but will characterize each of these approaches based on its technical
capabilities and limitations. This approach would be consistent with the
approach that IETF took with IPv6 transitioning work, where IETF standardized
multiple approaches.

Moo

Finally, IETF would like to point 3GPP to the following documents under
consideration.

http://www.ietf.org/id/draft-bogineni-dmm-optimized-mobile-user-plane-01.txt
(Individual submission)

https://www.ietf.org/internet-drafts/draft-hmm-dmm-5g-uplane-analysis-00.txt
(Individual submission)

Other Related Documents:
https://www.ietf.org/id/draft-ietf-dmm-srv6-mobile-uplane-82.txt (Working group
document)

Link to DMM Pages:
https://datatracker.ietf.org/wg/dmm/documents/

Please let us know if you need any additional information. Also please provide
any evaluation criteria that could help us in progressing our work to support
5G.

Regards

Dapeng Liu & Sri Gundavelli
(Chairs for DMM Working Group)

14 Copyright © 2017 KDDI Corporation. All Rights Reserved
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5QI : 5GICdH1FDQoSHF!A

Table 5.7.4-1: Standardized 5QlI to Qo$§ characteristics mapping+

Moo

= 5Q1 Resource | Default Default Default+ Example Services+
Value+~ Type< Priority Maximum Averaging
Level- Data Burst Window-+
Volume+
(NOTE 2)<
o 10¢ Delay 11# 160 B+ TBD# Rerrbte control +
Critical (see TS 22.261 [2])¢
T GBR+ 124 320 BA TBD+ Intelligent transpart
MOTE 4+ systems+
120 13¢ 640 B+ TBD+ @
Pl
o 16+ 187 255 BA TBD« Discrete Automation<
NOTE 4+
2 17+ 18¢ 1358 B+ TBD+ Discrete Automation+
NOTE 4+ NOTE 3+
o 14 + 204 NiAs TBD+ Conversational Voices
o GBR+
b 24 NOTE 1+ 400 NiAs TEBD+ Conversafional Video
£ (Live Streaming}+
o 3 30+ MN/AF TBD+# Real Time Gaming, V2X
messages+
Electricity distribution —
medium voltage,
Process automation -
manitoring+
o 44 50+ NiAs TBD+ MNon-Conversational
£ Video (Buffered
Streaming)+
o 654 7 NiA« TBD¥ Mission Critical user
plane Push To Talk
voice (e.g., MCPTT)¥
o 664 + NiAs TBD+ Morn-Mission-Critical
a 20+ user plane Fush Tg Talk
voices
o 754 254 NiAs TBD+ V2X messages+
o E+ 18+ 255 BA TBD« Discrete Automation<
NOTE 4+
o F+ 19¢ 1358 B+ TBD¥ Discrete Automation+
NOTE 4+ NOTE 3¢

3GPP TS 23.501 ¢

B

B - )\ ROXZEKCDNT
BItEIRERN DD

- RS2RAR—bRY kD=2
[CHENTEHETSENEWNTELY

ansf Nnef N NN# af
Nausf | Namf Nsmf
AMF SMF

N N2 N4
UE (RAN l—NS UPF |—I\6—| DN |
SBIEREE

X CDROEEXHEIFUENSN6Z#&imY SUPFET

Copyright © 2018 KDDI Corporation. All Rights Reserved



3GPPICH T DIRFTIA '

k3
2 3GPP Mgnt System 1
1 1
Manage TN M
anage
o A VA cN
.4 TN Mngt Sys ~s-__
” ______ HE \\\\ “““““
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_____________________________ : |
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Transport NetworkZzZs7zNetwork SliceD:EREIBH#IENNE CTH D E(F
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DetNet

DetNet (Deterministic Networking)

e L3RY NIJ—D(CHVWTRIETEE - SEHME0/\ Y hOR)ZFXKIRIT BFE

- BAEDIETFRES CTHEREFRE=NTULDDT, T TIEERS -

> https://www.isoc.jp/wiki.cgi?file=isoc%5Fietf101%5F5G%5Ftochio%2Epdf&action=ATTACH&page=IETF101Update

* 3GPPICHUWTH, URLLC(HIERE - KB @)Dz (C, TSN/DetNetz
FWSRETZ =L TS (3GPP SA2, TR23.725)

Fixed
node

\’ Host B

Fixed
node

/

Figure 6.1.1-1: High level architecture with single device«
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ACTN | '

ACTN (Abstraction and Control of TE Network)
» RFC 8453 (S HRFCiltanx Lz !)
» NS DA OT TV UIRDSDNI L— LT —2
« BEIRDIRY NI =T XA ZHENICEEL, TDRY bDJ—TH#H%Z5t
BRI —DSEMCITDRDICTD
» AND3DDT 7202327 EEL, DRIN—MSDEKZTTIC,
J — REIDxRY RO —D%ZK8kd D
* CNC : Customer Network Controller
« MDSC : Multi-Domain Service Coordinator
« PNC : Provisioning Network Controller
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CNC

1. TE)\RERDER

draft-ietf-teas-actn-vn-yang-01
draft-ietf-teas-actn-yang-02

TG TG
UPF UPF
Sa
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draft-ietf-pce-stateful-hpce-05
draft-ietf-pce-applicability-actn-06
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Sa
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___________________,_ _________

________________________________________________________________________________________________________

3GPP TS 28.530 (3GPP SA5) >¢ TN = Transport Network

draft-king-teas-applicability-actn-slicing-03
RETEFERMULTLND
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Enhanced VPN (VPN+)

« draft-dong-teas-enhanced-vpn-01
- IETF102K Drtgwgh'SteaslcEo TETE
- Segment Routing(MPLS or IPv6)ZHRHU\TC, VPNEIC, &U>ODUY —
A(@BtEg - )\ I 7ERERE)VZ" I\ —R'CHWRI B NS Tav oI >
PIIOFE - &R 7 —F70F v
- Segment RoutingBHA(C(FUY — X DR EVWDBEZ(EZEZTERELTLR
AN fu
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Enhanced VPN (VPN+) | j

5G Slice 1 5G Slice 1
UPH1 UPF1
UPF2 | , _ —— UPF2

- 100Gbps Link 100Gbps Link -
5G Slice 2 5G Slice 2
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5G Slice 1 5G Slice 1
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- 100Gbps Link 100Gbps Link -
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5G Slice 1 5G Slice 1
UPH1 UPF1
UPF2 | , _ —— UPF2

- 100Gbps Link 100Gbps Link -
5G Slice 2 5G Slice 2

SVPNICHBNTHRERUY —2%& > ITHIZL, SR SIDEEIDES
EDPOTHRT D ?
« FlexE, Queuef#{®, TSN/DetNet - - -
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Enhanced VPN (VPN+)

5G Slice 1 Payload | 200 | 100 Payload | 200 Payload Payload 5G Slice 1
\
UPF1 > >( /\/7 UPF1
30Gbps | 30Gbps
50Gbps 50Gbps
UPF2 | e—m 2 ——5| UPF2
5G Slice 2 | Payload | 201 | 101 T L Payload | 201 @ Payload | 5@ Slice 2
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