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Abstract

Thi s docunent describes sone high | evel use cases and scenari os
with requirements on delay sensitive and determ nistic networking.
Not only the telecomindustry but also vertical industries have
been investigated. In addition to the 5G networking, industria
aut omati on, autonotive industry, media and gam ng industry are
typical related industries believed to be representative for the
technical requirements on ultra-fast and ultra-reliability
conmuni cati ons.

Status of this Meno

This Internet-Draft is submtted in full conformance with the
provi sions of BCP 78 and BCP 79.

Internet-Drafts are working docunments of the Internet Engineering
Task Force (IETF), its areas, and its working groups. Note that
other groups nmay al so distribute working docunents as Internet-
Drafts.

Internet-Drafts are draft docunments valid for a maxi mum of six
mont hs and nmay be updated, replaced, or obsol eted by other

docunents at any tine. It is inappropriate to use Internet-Drafts
as reference material or to cite themother than as "work in
progress.”

The list of current Internet-Drafts can be accessed at
http://ww.ietf.org/ietf/1lid-abstracts.txt

The list of Internet-Draft Shadow Directories can be accessed at
http://ww.ietf.org/shadow htm

This Internet-Draft will expire on January 1, 2016.
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1. Introduction

The rapid growth of the today’s comuni cation systemand its
access into alnost all aspects of daily life has led to great
dependency on services it provides. The comunication network, as
it is today, has applications such as nultinmedia and peer-to-peer
file sharing distribution that require Quality of Service (QoS)
guarantees in terns of delay and jitter to maintain a certain

| evel of performance. Meanwhile, nobile wrel ess comunications
has beconme an inportant part to support nodern sociality with

i ncreasing inportance over the last years. A communication network
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of hard real-time and high reliability is essential for the next
concurrent and next generation nobile wireless networks as well as
its bearer network for E-2-E performance requirenents.

Conventional transport network is |P-based because of the

bandwi dth and cost requirenments. However the delay and jitter

guar ant ee becones a challenge in case of contention since the
service here is not deternministic but best effort. Wth nore and
more rigid demand in |atency control in the future network [ METIS],
determnistic networking [I-D.finn-detnet-architecture] is a

promi sing solution to neet the ultra | ow delay applications and
use cases. There are already typical issues for delay sensitive
net wor ki ng requirenments in m dhaul and backhaul network to support
LTE and future 5G network [5G . And not only in the tel ecom

i ndustry but al so other vertical industry has increasing denand on
del ay sensitive communications as the autonation becones critica
recently.

More specifically, CoMP techniques, D 2-D, industrial automation
and gam ng/ medi a service all have great dependency on the | ow
del ay communi cations as well as high reliability to guarantee the
service performance. Note that the deterministic networking is not
equal to low latency as it is nore focused on the worst case del ay
bound of the duration of certain application or service. It can be
argued that wi thout high certainty and absol ute del ay guarant ee,

| ow delay provisioning is just relative [RFC3393], which is not
sufficient to some delay critical service since delay violation in
an instance cannot be tolerated. Overall, the requirenents from
vertical industries seemto be well aligned with the expected | ow
| at ency and hi gh determ ni st performance of future networks

Thi s docunment describes several use cases and scenarios wth
requirenents on determnistic delay guarantee within the scope of
the determnistic network [I-D.finn-detnet-problemstatenent].

2. Conventions used in this docunent

The key words "MJST", "MJST NOT", "REQU RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMVENDED', "MAY", and "OPTIONAL" in
this docunent are to be interpreted as described in [RFC2119]. In
this docunment, these words will appear with that interpretation
only when in ALL CAPS. Lower case uses of these words are not to
be interpreted as carrying [ RFC2119] significance.
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3. Critical Delay Requirenents

Delay and jitter requirenment has been take into account as a mgjor
conmponent in QoS provisioning since the birth of Internet. The
del ay sensitive networking with increasing inportance becone the
root of nobile wireless communications as well as the applicable
areas which are all greatly relied on | ow del ay comuni cati ons

Due to the best effort feature of the IP networking, mitigate
contention and buffering is the main solution to serve the del ay
sensitive service. More bandwidth is assigned to keep the link | ow
| oaded or in another word, reduce the probability of congestion
However, not only lack of determinist but also has limtation to
serve the applications in the future conmuni cati on system keeping
| ow | oaded cannot provide deterninistic delay guarantee.

Take the [METIS] that docunents the fundanental challenges as well
as overall technical goal of the 5G nobile and wirel ess system as
the starting point. It should supports:

-1000 times higher nobile data vol une per area,

-10 tinmes to 100 tines higher typical user data rate,

-10 tines to 100 tines higher nunber of connected devices,
-10 tinmes longer battery life for | ow power devices, and
-5 tinmes reduced End-to-End (E2E) | atency,

at simlar cost and energy consunption levels as today’'s system
Taking part of these requirenents related to latency, current LTE
net wor ki ng system has E2E | atency | ess than 20ns [LTE-Lat ency]

whi ch [ eads to around 5nms E2E | atency for 5G networks. It has been
argued that fulfill such rigid |latency demand with simlar cost
will be nost challenging as the systemalso requires 100 tines
bandwi dth as well as 100 tines of connected devices. As a result
to that, sinply adding redundant bandw dth provisioning can be no
| onger an efficient solution due to the high bandw dth
requirenents nore than ever before. In addition to the bandw dth
provisioning, the critical flowwthin its reserved resource
shoul d not be affected by other flows no matter the pressure of
the network. Robust defense of critical flowis also not depended
on redundant bandw dth all ocation

Det erm ni stic networking techniques in both |ayer-2 and |ayer-3

usi ng | ETF protocol solutions can be promising to serve these
scenari os.

Zha, et al. Expi res January 1, 2016 [ Page 4]



Internet-Draft Det Net Use Case July 2015

4. Coordinated multipoint processing (CoWP)

In the wirel ess communi cation system Coordinated nul ti point
processing (CoMP) is considered as an effective technique to solve
the inter-cell interference problemto inprove the cell-edge user
t hr oughput [ CoMvP].

4.1. CoMP Architecture
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Figure 1: Franework of CoMP Technol ogy

As shown in figure 1, CoMP reception and transmi ssion is a
framework that multiple geographically distributed antenna nodes
cooperate to inprove the performance of the users served in the
conmmon cooperation area. The design principal of CoMP is to extend
the current single-cell to nulti-UEs transmission to a nulti-cell-
to-nmulti-UEs transm ssion by base station cooperation. In contrast
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to single-cell scenario, CoMP has critical issues such as:
Backhaul |atency, CSI (Channel State Information) reporting and
accuracy and Network complexity. Clearly the first two
requirenents are very nmuch delay sensitive and will be discussed
i n next section.

4.2. Delay Sensitivity in CoMP

As the essential feature of CoMP, signaling is exchanged between
eNBs, the backhaul latency is the domnating limtation of the
CoWP performance. Generally, JT and JP may benefit from

coordi nating the scheduling (distributed or centralized) of
different cells in case that the signaling exchangi ng between eNBs
islimted to 4-10nms. For C-RAN the backhaul |atency requirenent
is 250us while for D-RAN it is 4-15nms. And this delay requirenent
is not only rigid but also absolute since any uncertainty in delay
will down the performance significantly. Note that, sone
operator’s transport network is not build to support Layer-3
transfer in aggregation layer. In such case, the signaling is
exchanged t hrough EPC whi ch nmeans delay is supposed to be |arger.

CoMP has high requirenment on delay and reliability which is | ack

by current nobile network systens and nmay inpact the architecture
of the nobile network

5. Industrial Automation

Traditional "industrial autonation" term nology usually refers to
aut omati on of manufacturing, quality control and materi al
processing. "lIndustrial internet" and "industrial 4.0" [EA12] is

becom ng a hot topic based on the Internet of Things. This high
flexi ble and dynam c engi neering and manufacturing will result in
a lot of so-called smart approaches such as Smart Factory, Snart
Products, Smart Mobility, and Snmart Hone/ Buil di ngs. No doubt that
ultra high reliability and robustness is a nust in data

transm ssion, especially in the closed | oop automati on contro
application where delay requirement is below 1ns and packet |oss
| ess than 10E-9. Al these critical requirenments on both | atency
and | oss cannot be fulfilled by current 4G comuni cati on networks.
Mor eover, the collaboration of the industrial automation from
renote canmpus with cellular and fixed network has to be built on
an integrated, cloud-based platform In this way, the
determnistic fl ows shoul d be guaranteed regardl ess of the anmount
of other flows in the network. The | ack of this mechani sm becones
the main obstacle in deploynent on of industrial autonation.
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6. Vehicle to Vehicle

V2V conmuni cati on has gained nore and nore attention in the |ast
few years and will be increasingly growh in the future. Not only
equi pped with direct communicati on systemwhich is short ranged,
V2V conmuni cation also requires wireless cellular netwrks to
cover wi de range and nore sophisticated services. V2V application
in the area autononous driving has very stringent requirenents of
|atency and reliability. It is critical that the tinely arrival of
information for safety issues. In addition, due to the linmitation
of processing of individual vehicle, passing information to the

cl oud can provide nore functions such as video processing, audio
recognition or navigation systens. Al of those requirenments |ead
to a highly reliable connectivity to the cloud. On the other hand,
it is natural that the provisioning of Iow |latency comunication
is one of the main challenges to be overcone as a result of the
hi gh nobility, the high penetration | osses caused by the vehicle
itself. As result of that, the data transmission with | atency
bel ow 5ns and a high reliability of PER bel ow 10E-6 are demanded.
It can benefit fromthe depl oynent of deterninistic networking
with high reliability.

7. Gamng, Media and Virtual Reality

Online gami ng and cloud ganing is dom nating the gani ng narket
since it allow multiple players to play together with nore
chal I engi ng and conpeting. Connected via current internet, the

| atency can be a big issue to degrade the end users’ experience.
There different types of games and FPS (First Person Shooti ng)

gam ng has been considered to be the nost |atency sensitive online
gam ng due to the high requirenents of timng precision and
computing of noving target. Virtual reality is also receiving nore
interests than ever before as a novel gam ng experience. The del ay
here can be very critical to the interacting in the virtual world.
Di sagreenent between what is seeing and what is feeling can cause
noti on sickness and affect what happens in the gane. Supporting
fast, real-tine and reliable comunications in both PHY/ MAC | ayer
network | ayer and application layer is main bottleneck for such
use case.

The medi a content delivery has been and will becone even nore

i mportant use of Internet. Not only high bandw dth denmand but al so
critical delay and jitter requirenents have to be taken into
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10.

11.

11.

11.

account to neet the user demand. To nake the snoothness of the

vi deo and audi o, delay and jitter has to be guaranteed to avoid
possible interruption which is the killer of all online nmedia on
demand service. Now with 4K and 8K video in the near future, the
del ay guarant ee becone one of the nost chall enging issue than ever
before. 4K/ 8K UHD vi deo service requires 6Cps-100CGps for
unconpressed vi deo and conpressed video starting from 60Mops. The
delay requirenment is 100ms while sone specific interactive
applications may require 10ns del ay [ UHD-vi deo].

Security Considerations

TBD

| ANA Consi der ati ons

Thi s docunment has no actions for | ANA
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