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Overview Do CojMo

m  Evolution from a CS&PS integrated ATM-
based Network to an independent IP-based
PS Network
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1.

Introduction to DoCoMo’s 3G
Network
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DoCoMo’s 3G Service Climate 5 éome

m Service launch: October, 2001

m Service area: Throughout Japan
m Service features:

m High speed packet data communications

e Packet transmission at up to
384kbps(downlink)/64kbps(uplink)

e Video clipping mail, text mail, web browsing
(e.g. I-mode)

= Visual communications: Video phone

m Multiple Access: Providing voice communications and
packet transmission simultaneously

m Subscriber population: 2,321,300 as of Feb.2004



Number of subscribers

(millions)

2.5

g
o

=
Ul

=
o

©
ul

0.0

HP210LY - - - - - - - H - Y- - \ ---------

(Video phone)

"TNZOOZ T Y d
“WORLD WING™

International roaming service launch
(SIM card roaming)
1 1 1 1 1 1

I-motion F2051 N2051

1011121 2 3 4 5 6 78 91011121 2 3 456 78 91011121 2
2002 2003 (month)

International video
clipping service launch

7


http://foma.nttdocomo.co.jp/term/f2102v_01.html
http://foma.nttdocomo.co.jp/catalog/term/p2101v_01.html
http://foma.nttdocomo.co.jp/catalog/term/p2002_01.html
http://foma.nttdocomo.co.jp/catalog/term/d2101v_01.html

DoCoMo’s Network Structure for 3G E@“ﬂ

= Circuit Switching network and Packet Switching network
are integrated into one ATM switching network.
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2. Need for an independent
PS domain evolution
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Need for an independent PS domain ..
evolution Do, (-d)Me

m Background and new requirements

m Cost reduction for packet infrastructure is especially
Important due to future increases in packet data

traffic
;.

(1) Reduction of Node Cost

(2) Reduction of Transmission Cost
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Reduction of Node Cost Bo Cojo

m Legacy carrier switching nodes are not mainframe
servers but made only for operator use.

m Their market is small hence their introduction and
development are expensive.

~_
4 | N
Realization of PS infrastructure with
mainframe servers is needed.
Carrier grade software platform should be
Improved to realize the carrier requirements.
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Reduction of Transmission Cost Bocome

m As the 3G network has been developed to meet

Increasing needs for high-speed data communication,it

must be able to process much higher traffic than the 2G
network.

m Extending ATM based Network for higher traffic is

expensive.

v
4 - _ R
Transmission via an IP backbone Network is

more cost effective than via an ATM based
kNetwork.
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Cost reduction achieved —

m Applying IP backbone Network to PS
Network

/[Node cost]
Separating PS Network from CS ATM based
Network and building PS Nodes using mainframe

GGFVGFS.

~

/

/
[Transmission cost]

Processing huge PS traffic efficiently by replacing

kATM based Network with IP based Network.
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3. Method for independent PS
Network evolution

3-1. Realization of PS Nodes using
mainframe servers
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Carrier Nodes Requirements  BoComo

m For Mass Subscribers
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Carrier-grade Server Software Structure N;‘f‘j}m'

Call Control/
Protocol

Application
O&M Cus_tomlzed _APL
(Carrier proprietary)

High Available Middleware
(Extended OS)

Linux OS

with carrier grade enhancements

Hardware

(Advanced TCA)

CG Functions
> -reliability
-maintainability
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ATCA solution Bo Go Mo

= In the past mainframe servers for consumer use were
prevalent and their capacities were insufficient to be

used by operators.

m Recently mainframe servers have evolved rapidly and
are now available for operator use.

v

ATCA Server(Based on PICMG ver3.x)
IS a good solution.

PICMG PCI Industrial Computer Manufactures Group

---  Standardization Group for PCl-based boards and

related products
19
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Merits of ATCA solution Do Co)Mo

m Higher Throughput
m Faster Processing
= Multi-Vendor implementation possible

Band ;44 [History of PICMG }
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1995 2002-
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Realization of PS Nodes g
using mainframe servers Do Co)Mo

m Legacy carrier switching nodes have high reliability
but there are some functions which are not so
essential for PS Nodes.

v

a h

To replace legacy carrier switching nodes with
mainframe servers,

we considered the need for each function of
legacy carrier switching nodes.
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Carrier-grade Features Do Co)Mo

m System non-working time

m System resume scheme

m Hardware fail-safe structure

m Program live upgrade

m Plug-in(Non-stopping partial program replacement)
m Remote firmware download

m Test call

m Congestion call control

m Performance (Reset proceeding time, Acticve
Processor change over time, etc.)
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Criteria for a Carrier-grade Server beComo

"
"
S

B Some criteria for a carrier-grade server are shown
below(HA Middleware and OS issues).

T~
é [System resume] .
A server must have the resume escalation
__logics(phl,2,3) as a legacy carrier switching node. -

[Fail-safe structure]
A server must not go out of service when a single
device failure occurs.

[Non-stopping partial program replacement]
A server must continue processing its calls during
partial renewal of its programs.
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m Once we specify the carrier-grade function in HA
Middleware and OS,

they should be applicable to future server based

nodes.

HA Middleware/Carrier-grade Linux
S [ —

Standardization
Reusability
Portability

24



3-2. XGSN 1/F models
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(1)Physical lu I/F(RNC-xXGSN) E@m

m lu-C (C-Plane),lu-U (U-Plane)
m To reduce the impact on RNCs, LMMS retains physical lu I/F with

RNC (pre-existent within DoCoMao’s NW).
m XGSN has Iu-C I/F(ATM-PVC) with LMMS via ATM-PVC.
m XGSN has Iu-U I/F with LMMS via IP backbone network.
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(2) Physical Gn I/F j;:@m

m Gn-C (C-Plane) ,Gn-U(U-Plane)
m XGSN has Gn-C,U I/F with other xGSNs via IP backbone Network.

m Gn-C,U data(GTP,user data packets e.t.c.) is transmitted over IP,so
transmission via IP backbone Network is much more efficient than via

ATM based Network.

GbE
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GbE
XGSN
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IP-backbone IGGSN!
(GTP Connection)
XGSN
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P P
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3-3. VPN Models from ATM based NW
to IP based NW

29



Policy for Applying L2VPN/L3VPN -
to IP backbone Network e

m Some criteria for whether to apply L2VPN or
L3VPN to the IP backbone Network are
shown below.

/(a)n:m Connection or 1:1(or a few) Connection? N
-> If I/F has few connections between nodes it Is
appropriate to apply L2VPNs.
-> If I/F has many (n:m) connections the number of
\_ VPNs needed is less if L3VPNs are applied. -
~

(b)Connection already exists before migration?
-> |f a connection already exists before migration,it will
be easy to apply L2VPN because of the impact on the

S node/client(ISPe.t.c.) is smaller than L3VPN. -

30




D) Iu-U,Gn I/F

m We apply “Layer 3 VPN” to lu-U,Gn I/F.
[Reason]
- Gn I/F has n mM(XGSNSs : xGSNSs) connection.
- The number of VPNs can be smaller by building lu-U
and Gn I/F on the same L3VPN.
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m We apply “Layer 2 VPN” to Gi I/F.
[Reason]
- Gi I/F has 1:1(xGSN : ISP) connection.
- To reduce impact on ISPs already connected to G-MMS.

IP-backbone__~——
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4. Future Issues
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Future Issues Do CojMo

m Common Carrier-grade Platform (Middleware/OS)
- hardware vendor free
- common CG functions
- portable

m Legacy Nodes Migration
- for full IP network environment
- server based solution

34



Summary Bo oMo’

m Cost reduction for packet infrastructure is especially
Important due to future increases in packet data traffic.

m Mainframe servers are cost effective as next carrier
grade nodes. Carrier-grade software platform (OS,
HA middleware) needs to be enhanced to realize the
carrier requirements.

m Improving the portability of carrier-grade software
platform is necessary.

m A migration from ATM based network to IP based
network is possible.
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NTT )
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Do Communications
Cver The Mobile Network
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