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Abstract

Wth the devel opnent of the Internet, gane industry has risen

rapi dly, from handheld gane consol es to PC ganes and nobil e ganes.
The types of games are diversified, while the nunber of gane users is
i ncreasing year by year. The ganme market is maturing quickly.

Nowadays, the scale of ganme users is large and they belong to the
easy-to-consunme groups. Anong all the games, those require frequent
interactions and involve video stream ng usually have highly
demandi ng requirenents on the network in terns of guaranteed network
latency and reliability. Therefore, fromthe aspect of ensuring
better gam ng experience, it is desirable of differentiating the
particul ar gam ng application flows and providing high-priority
network services for those demandi ng ganers

Thi s docunent describes the gane accel eration scenari os using

Appli cation-aware Networking (APN) technology. |In these scenarios,
APN can identify the specific requirenents of particul ar gam ng
applications, steer the flows to the ganme processors close to the
users, and provide SLA guaranteed network services such as | ow

| atency and high reliability.

Requi renment s Language
The key words "MJST", "MJST NOT*, "REQU RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMMENDED', "MAY", and "OPTIONAL" in this
docunent are to be interpreted as described in RFC 2119 [ RFC2119].
Status of This Meno

This Internet-Draft is submtted in full conformance with the
provi sions of BCP 78 and BCP 79
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Internet-Drafts are working docunents of the Internet Engineering
Task Force (I ETF). Note that other groups may also distribute

wor ki ng documents as Internet-Drafts. The list of current Internet-
Drafts is at https://datatracker.ietf.org/drafts/current/.

Internet-Drafts are draft docunments valid for a maxi num of six nonths
and may be updated, replaced, or obsol eted by other docunents at any
time. It is inappropriate to use Internet-Drafts as reference
material or to cite themother than as "work in progress.”

This Internet-Draft will expire on 14 May 2026.
Copyri ght Notice

Copyright (c) 2025 | ETF Trust and the persons identified as the
docunent authors. Al rights reserved.

Thi s docunent is subject to BCP 78 and the | ETF Trust’'s Lega
Provisions Relating to | ETF Docunments (https://trustee.ietf.org/
license-info) in effect on the date of publication of this docunent.
Pl ease revi ew these documents carefully, as they describe your rights
and restrictions with respect to this docunent. Code Conponents
extracted fromthis docunment nust include Revised BSD Li cense text as
described in Section 4.e of the Trust Legal Provisions and are

provi ded without warranty as described in the Revised BSD License.
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1. Introduction

Online ganes usually refer to ganmes which use the access term nal PC
or smart terninal as the gane platform the Internet as the data
transm ssi on nedium the gane operator server as the processor, and
through the WAN network transm ssion (e.g. mobile Internet), in which
a single user or nultiple users simultaneously participate to realize
the operation of the gane characters or scenes.
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The nunber of online game players is large in China, about nore than
700 mllion. Gamers usually pursue very high quality of
experience(QE). At present, npst ganers are willing to spend extra
nmoney to get a better user experience.

The UDP protocol has good real-tinme performance and its network

overhead is also small, through which high comunication rate can be
reached. So the UDP protocol is mainly used in the real-tine gane
interaction process. Even if the operator uses DPlI, it will not

recogni ze UDP packets.

Application-aware networking (APN) [I-D.li-apn-framework] enables the
network to be aware of the applications’ requirenments in a fine
granularity, and then either steer the corresponding traffic onto the
appropriate network path that can satisfy the requirenents or
establish an excl usive network path which would not be influenced by
other applications’ traffic flow.

2. Usage Scenarios of APN in Game Accel eration

This section presents two typical game accel eration scenarios with
APN to neet the service requirenents and ensure user experience.

2.1. APN for Steering into Dedicated Game Accel erati on Channe

General | y speaking, the network |atency requirement of ganes is |ess
than 30nms. For conpetitive games, the latency requirement is |ess
than 10ns. According to the statistics of the donestic Steam
platformin China (from 2018 Gane | ndustry External Market
oservati on Report by Tencent PC gane platform, overseas ganes
account for a high proportion in TOP10 online ganes. The traditiona
way to provide services is to connect with foreign operators through
the operators international business network and directly access the
ganme servers. In this case, the latency will generally exceed 200ns.
So in order to give users a better gane experience, operators need to
provi de solutions to reduce |atency for the ganers oversea.

The ganes which are operated by domestic agents usually connect
through a third-party acceleration server form ng a dedi cated

accel eration channel to access the gane servers in the Data Center,
as shown in the Figure 1.

dient

Fom e e - - + Fomm e oo - + Fom e e e e oo o + Fomm e - o - +
| Game |\ | Operator |__ \| Third Party | __\| Data |
| Data | /| Net wor k | /| Accel eration channel | /| Center |
Femmm o - + Fom ek + o e e e e o s S R S +
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Figure 1: Figure 1. A Third-party Accel erati on Channel for Ganes

If the operator provides services directly, in order to reduce the
end-to-end |l atency, the operator’s export gateway (Gane Accel eration
Router) is connected to the International POP to directly access the

gane servers in the Data Center,as shown in the Figure 2. In this
way, users can achi eve quick access fromdomestic to the ganme servers
over seas.

Cient

Femmm o - T T T + o He-ee---- +
| Gare | | Operator | | Gane | | International| | Data |
| Data |->] Network | ->] Accel eration] - >| PoP | ->] Center |
I | | | Router | | | I
R S S SRR S S SRR SRR MU +  e------- +

Figure 2: Figure 2.The Operator Accel eration Channel for Ganes

As shown in the Figure 3, with APN, according to the application-
aware information carried in the packets, the gane data can be
differentiated and steered at the App-aware process Head-end into the
dedi cat ed gane accel eration channel to achieve the desired | ow

| at ency.

Cient
Fom e e - - I T, I T I T, R +
| Gane | | App-aware| | Gane | | App-aware| | Data |
| Data |->| process |--|Acceleration|--| process |->|Center|
| | |Head-end | | Channel | |End point| | |
Fomm o - . T . + o H------ +

Figure 3: Figure 3. APN for Steering into Dedicated Game
Accel eration Channel

Head-end node in the APN identifies the data fl ow of ganes (naybe one
or nore ganmes), and steers it into a dedicated ganme accel eration path
according to its SLA requirenents.

M dpoint in the APN forwards gane data stream al ong the path.

The end point in the APN receives the gane data stream and steers it

to the data center for processing the users control instruction or to
the user for playing.

The whol e process requires APN not only to identify the gane traffic

but also to provide custom zed network services for it, in order to
achi eve better gam ng experience.
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2.2. Fine-granularity Interactive Action Game Accel eration

In sone interactive action ganes, sone flows are nore inportant than
others since the packets in these flows are carrying action contro
instructions. These flows have even | ower |atency requirenent.

Wth APN technol ogy, these inportant data flows could be further
i ndi cated by addi ng corresponding information in the application-
aware information. According to this information, operators can
provi de paying users a gane acceleration tunnel with ultra-I ow

| atency to guarantee the gam ng experience of the users.

Client A

B +

| Gae Dat a -\

R + | R + R + R +  ------ +
\ - >| App- awar e| - A- | Gane | - A-| App-aware| | Data |

| process | | Accel erati on| | process |->| Center

Clinet B [ ->| Head-end | -B-| Pat h | -B-| End point]| | |

B + B + Fomm e oo - + B R +

| Gare Dat a| -/

R +

Figure 4. Figure 4. Gane Acceleration with APN

As shown in the Figure 4, dient A and B are playing an interactive
action gane. The head-end node in the APN identifies the data flow
of an inportant scene in an action gane sent by Cient A and steers
it into a specific game acceleration path according to its SLA
requirenents.

M dpoint in the APN forwards gane data stream al ong the path and
provi des network services enabl ed by APN.

The end point in the APN receives the gane data stream and steers
into the gam ng server in the Data center, while the gane server
processes the game data and encapsul ates the information for
identifying the game data stream of the inportant action scene at the
head end node, which forwards it to a dedicated game accel eration
path to the involved ganmer Client B

During the gane, different transm ssion paths are used to distinguish

service effects. In this way, highly custonized and guarant eed
services can be provided.
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3. Gane Accel eration Busi ness Model

Wth the 5G era evolving, the enmerging gam ng nmode will inject new
vitality into the ganme market.

VR, AR and other energing technol ogies are widely used in the ganme
field, which provide new human-conputer interaction nmethod, inprove
the i mersive and realistic sense, and reshape the expression form
and devel opnent direction of game products. Based on cloud
conputing, cloud ganes energe. At present, there are 120 million
domestic users of cloud ganes in China, and the nunber of users
continues to increase.

Cl oud game depl oys game applications in data centers, and realizes
the functions including the |ogical process of game command control,
vi deo rendering and other tasks that have high requirenents for
chips, and the tasks of gane acceleration. |In this way, the ternina
is a video player. Users can get a good gane experience wthout the
support of high-end system and chi ps.

At present, in nost cases, with centralized depl oynent, the network
transm ssion distance is too |long, which is a huge challenge to the
network | oad, so the | atency demand can’'t be net.

For cloud games, operators and OIT vendors can cooperate with each

ot her and adopt on-demand edge conputi ng depl oyment mnethods. The
edge data center sends the ganme video streaminformation to the

term nal, and receives the user’s control instruction information for
processing. Users can nake correspondi ng operation instructions
according to the received video streaminformation, and get quick
response.

At the same tinme, APN technology is needed to ensure determnistic

| atency of multi-party network of nmultiple players. The whole
process requires APN not only to identify the cloud gane traffic and
provi de custom zed network services for it, but also to ensure the
deterministic |atency of nmulti-user in the sane gane and provide
better gam ng experience.

For online ganes, as nentioned above, operators cooperate with the
ganme agents, by choosing or creating a correspondi ng network path
based on the application information carried in the APN packets,
ensuring the correspondi ng SLA through SR accel eration tunnel, to
provi de highly custom zed and fl exible services for applications and
i mprove the quality of experience of users.
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Operators and OTTs cooperate with each other to achi eve mutual
benefit and win-win, so as to better provide customers with highly
custom zed services and great QE

4. Security Considerations

The security consideration can refer to the [I-D.li-apn-framework].
5. |1 ANA Consi derations

There are no | ANA considerations in this docunent.
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