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o8¢ user and control planes
MSC Server z zh#e

MSS =& A& 1E3% F X (Interfaces & Protocols)
3GPP iz kit

MSC server & MGW = 4% &,
P& MSC layer = %5

Transmission topology savings
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F—%

Nokia 3G-SGSN #: #ir 4% 3%

1.1 Nokia 3G-SGSN f§ 1

B =ZRATE T 4 4 F Nokia 3G-SGSN & — 4% w4938 704 ° 3G-SGSN
£ 36 2 TN 4% (RAN, radio access network) A & #f eL4% o 493
ZHRE—RZERA A - 36 @5 GSM/GPRS 84l > T4 A3
BRBUBREHETHRBARFBEZS,AEEE R THEBINE - O
& 2 3 fiE IR B> GSM/GPRS @2 -
Nokia 3G-SGSN X#Z#rERELFE A & -
1. 3G-SGSN #=#]3f 4 €35 mobility T E LK A EHHIE
R &4 M M session £ ¥ B 4& & T ELE) PDP context X &
BRH 5 H (QoS, Quality of Service) °
2. 3G-SGSN % — A& & & 3¢ é1. /& ¥ (packet processing) A &
2% 3 3@ (routing) -

1.2 Nokia 3G-SGSN % #

Central Routing Protocol Card(CRP) :
CRPRE—ZHEA BEAMAASKAGEAROLL THBRL
AMELE - HEAELE CKRERBRT  RBARBREHANAELE -
SMMU -
SMMU B EF4AR » G RPATHAAERERRE > £ 3CEB P AT
&M P attach/detach Z 493% - %% 5 #7 SGSN ~ Z /5 e /BUH B
#E
SS7-U -



& H A P A attach 249365 SGSN & HLIR R A £ B4 >
WAREZ -4y  ZEHRZNEEL S SSTHEBRER °
Tunneling Unit :
Tunneling Unit 2 2 & FREEAEF&46 > $£EB lu
@& & RNC -
IP Forwarding Unit :
IP Forwarding Unit 8 ¥4 £ N BIHLRAERLE

GGSN -

Central Processor
« O&M
» Routing

Gr,Gf,Gd

3G-SGSN A ZokE



1.3 Nokia 3G-SGSN 1~ &

3G # w4 ¢ Nokia 3G-SGSN 2 A A~ MR ENTmA R EB A4 E

BEE -

Nokia 3G-SGSN #4483 Z & S 493845 4] 55 (RNC) zi\@(lu)u&i
3G #4282 /@ (Gn, Gp) - SST @& A A &L HLR (Gr) - &P
(G R AR F (GBS -

T2 lu/r®Em ATM STM-1 &1/-& > Gn ~ Gp ?%ﬂ“tﬁ;&ﬁfﬁ Eth &
AT™M #45 > K28 SST /v @ Gr ~ Gf & Gd 1@ A E1-PCM & T1-PCM 4
B o

HEALENMSON T -

Nokia 3G-SGSN £ G HeB @R TR — B HEHEZEH - W%
AHEREFCRERENEEK  local 3% 4 remote 3% - E XL U T H
ENBRBEEZMEE %4 > #l4 Nokia NetAct °

4% (alarm)~ M 435 5~ (perform. Indicator) A B ¥ & (config.
Data){# F SNMP #% & -

GOSN = % 52 & 4146 F #4624 A Voyager Web /& -

3G-SGSN M 3f 48252 ) 4 A NTP(Network Time Protocol )i & -

KEBEATR BB ADEEA FTP -

KRETR/EBHARLETHZHERA Telnet »

3G-SGSN X A L4 A [P F# 493 (3G-SGSN ¥ ¥ 2 Gn &) R K472
o BMAFTREGER local FENGRELEH 4E [PEB2
8 o



Iu Gn
RNC >
3 G-S GSN 3G Core Network
6o G (HPLMN)
r
<—

—» HLR&A
3G Core Network ue
(VPLMN)

: Gf
NMS —— —® EIR
Ga Gd
CG «— >
SMSC

1.4 Nokia 3G-SGSN zj %t

Nokia 3G-SGSN 4 3G A o 4838 + 45 /% — M $E L L BATR T 5

fE -

4 1P F# & 1% A £ RAN(Radio Access Network)if & A &
18 A & (UE) K 45 M $UTIH T ¥k -

# & (Mobility) A & ¢ #(Session) % 2 -

QoS = ¥4 -

EERRBFINERFFETMNTEE/M GOSN A 4
BRI THEATHZBHEITFLE S GGSN TR -

HEEMNEER NS LT EFE S 7% ZE CG(Charging
Gateway)#i NMS(Nokia # ¥ & &) o

#& T2 m 24 36G-SGSN £ HLR(Gr) R » A & 4 3G-SGSN £z
EIR(Gf) R4 A MAP(Mobile Application Part)f+@& -

8



THEE 8 FERS - 4% &% 1k PDP(Packet Data Protocol)
context ° HHEREFEH luNTBERERE -

3G-SGSN = tunnelling 34 &

6,45 2 RAN 52 GGSN I - 4 i 4 F
&@ PDU(Packet Data Units)z i -

43 E 3245 A e 3G-SGSN = & & ¥4 -
&R A GPRS #2453t 4% B CG(Charging Gateway) -

1.5 #%# %2 (Mobile Management)
BHFERLGAERAGLZ T o

3G & X #(Circuit switched) & 3t & X #(Packet switched)
#EHEE MDA B GSM/GPRS 2 MM M R - BEEEEB B T2 6] F F
RETRIKAHOIHKMARTIBEHIEA -

# & &2 4 3G & GPRS 4938 & 7F L& KB A -

FRITHEREF RITHER IS TERIEENR
3G ¥ 'RNC & B— 3o B8 EE 24

E-12% GPRS £ R A F %kt
4 GPRS 435 + SGSN s R LB A B EF 2 -

1.5.1 BHEZZIEHRKHI

B ATRGR ZAF LR — %S 4858 &8 R AE4R 3K - PSTN/ ISDN 4733 24
R IPRE M ARAEA &8 OB ERRERH - — AL L4 D)
B 3G MSC $2 3G-SGSN > s X% Bl — IE #2x®E£ CSEPS 2 4%

ERREREAB/INX > BEF—KTREMEFIRE - o T AT



CS domain PS domain

Iu{E5EEEE

1.5.2 B8HERZREMH
MM-detached
16 P & #4591 3G-SGSN 4928 AxfT T3 o
MM-idle
1E A # ¥ 21 E 4 F RA(Routing Area) * B % SGSN
Fif %a o
MM-connected



16 A % 655 3G-SGSN @@z 73 o o
1.6 &% % 2 (Session Management)

7 3G-SGSN ¥ & 3% % 22 (Session Management) & & PDP
context Z B #1152 & 4% ik (Act. /Mod. /Deact. ) » € 3 & 32 R % 41
lufr@zERER -

THEFEBEARFEKE | inactive #k & attached & A &
HEHUE)RA A — & active ki -

inactive 4K £& :
A A7 4£4E47 active PDP context -
UE 528 PDP context 1% & A& % active ° [u /@ & iR4%
% # PDP context active 4£ A - GGSN # & K & % PDP context X
% — TID(Tunnel Identification) » 78 % & — 4835 % #5 % #.(DNS)
R FHKAE GGSN = IP firsk o

active JK & :
UE *TEe#) % 18 PDP context > f{4o > 48 E] PDP fhk{2 R
F] QoS - PDP context activation 3 R €2 % H K & -
PDP context 4 2t 3t R 2t % &3 % 3 2 4K #& - UE 20 & GGSN
W& % 2 ¥48 M PDP context -

PDP context 131k 4 %/ — PDP context AL $yF i R & 2%
SEBEEZIKE - PDP context £A2BR L LA TH{E8%
T4 5 o UE s0 & GGSN #% 4 %= 51 Fx 48 B PDP context °

PDP context Be#y 2 Bf R R A—HHEHLMZE uN®
BAEAT B AR ZBFEP HIRR -

11



PDP context act. PDP context deact.

Packet data detach

PDP context act./mod./deact.
Timer Expiry

Resource reallocation

PDIT

1.7 #%

3G-SOSN £ 3t tL FHRAF 2 A XA MB TR L A X E 54
Mt &N - R4 85 E@i(radio network) sA R 3 &% w M
(packet core network) @A & o

3G-SGSN =+ & & k2 2 #% % 45 A (G(Charging Gateway) °
3G-SGSN &£+ & T it & 4 CDR(Call Detail Records)i# E CG - #*
£ (6 E&E—FHWERBRBAKBZER » 4o+ H4b SGEN &

12



GGSN > & MBELSBLZEHELIRG AL -
3G-SGSN £ &= #H F4MH a4 ©
® 3283 (PDP context) ~ ##(Mobility) A & ff 3R
SMS) -

® FIHARNERAGIHE
RBEEHENE -
RIERBFRTE -
&R -
$RICDR2 24 (CDR B#AEL > Hldo > B 2 NFE
%) -
XA TR
CDR # %y & & (# Fr & active PDP context & # —
% CDR) -
X% #4186 B4 & & -F#5(Load Sharing)shst
B —18 CG kKRB fE -

CDR it R4 3G-SGSN ¥ » M A& e GTP & 5 L{¥ it
£ (G o

CDR A X,
3G-SGSN #+F F] &3 session ~ 478 & 2 & (Mobility
Management) & # 3R (SMS) & & & ] CDR - 43| =4 & S-CDR > M-CDR 34
B SM-CDR > ¥ BAHHAFZ AKX - SM-CDR T &% 4 SMO-CDR s
SMT-CDR -

13



FoF
0SS % # 4T &

Nokia NetAct Operation Support System

2.1 0SS®% A4 4-F&mik
DCN(Data Communication Network) & # 493 :
DCN ¥ #4832 B 69 R 42 8% LA ik 2 R ) 4835 3243 1k F
BE M EH - ERERZXIFRRAMMN - REMAZENE
W -
% — NetAct 4w sk %52 DCN 22 4#84% s — DCN B #4932 - DCN
FHERRBEEELAZ CH O ER(IP)ELE 26/GSM 4
#%(IS0 IP) -
DON F#reges A2l A a5t AR THRMSES L -
® HSRP(Hot Standby Router Protocol) : ki & &
CiscoAr & B =% - A4 DN @ rkd %
KA BFRALHE -
® OSPF(Open Shortest Path First) : 4 DCN & #p492%
¥ &2 [P % h 4 &riE A OSPF & & diip €
RPHBRUMER G EHFEARIEAR -
® [S-ISERAZ—#AAEDN FHEB2HERBIHT
H 45 M #a4 OSPF -

WAS(Windows Application Servers)#. % B R RZE !
RERAFRSEEAE N @EAZKXE Exceed X-H#42 K
LAEFE - FRAEEHELETESZRELRRFEP %
(Client) #r 2 B Z AR ZRERRAFARE -

HP-Unix # AR % :

HP-Unix FIRBRA — 42 AFIRE > XA NetAct hrefe K2

14



Oracle B & -

2.2 0SSEEALTEALREME

OSS WAS

Server

HP Unix

To other NE

2.3 Nokia NetAct + 4

2.3.1 BE 4R E1 &@(Top-level User Interface)
BEERAENDERRETER B E - FEHHRLEHRU
HRBTHARB M (view object) - R TIT B R B 9B R KR#A
B BRI RRREETABELEE - TE T FTHEA L ELFRK
RRCOBARREINN - AT TEAREEAEN QA H —

15



Nokia NetAct BRA £ -
AREERFEN TP HRFITI

® EEETEMHRREHREL -

O EEBLERE BREALEZNOFINHAREUAPHEERHE
TEEYMZ EERE -

® UF—BMABITEBRKE BRTLEREIRMNTEIERAHZ
B R FARAE o

& HBUETEMHELEBRFETHERER-

® LM PHANER  ERBERTHRENAELMALE - flho
HEREZRR -

® KAHHBYZEELE NokiaNetAct ERAEBXTREF M EES
o RIVTURE R THEMHE % — Nokia NetAct & A £2 X & e
43 o

® F40% % NokiaNetAct BAARZ XX NINLE  EBREHEEF2H
HEE -

® Ti2EEM(global cluster)idingil & i AM K B
(regional cluster)#yBA£K -

® GARIM#KE -

2.3.2 B %32 8 (Application Manager)
JER %2 8 & — NokiaNetAct ¢4 B A - H 6,4 B H 4 Nokia
NetAct B AR XX HBURAMAEIATHREILICEA -
BRAETEE FRARLK Nikdah BT st —BRE8MT
EHERA B IRAREARFEAER - BARAB €228 K
RZE OIS HMBHEBZER - B—BBARRRRZHAY T8 - #
FTUHYE - SRREFZEAEE  ERBEAFTEHLER—ERAH
4 -

2.3.3 @4 B ¥ % (Managed Object Browser)
KRIVTREEYEBE ZRXPAAEETE N ST LRI EF]
AHBATRRIEREN G FZ M4 - Nokia NetAct X EH B T H E4h

16



HREEALIE TS FETHAE T HEZAR TR

#£HLEE Nokia NetAct FobhE A =T b2 if 32 A 1B 48 5. 22
Mt B EENE - B RINBEREERY 4 FERITTAE > TR
HEDYEEEERBERIEFEY 4 L L E % E 5 — Nokia
NetAct BARZX - & & FZWHH B Z@BBHERMT SR — g
FIEMZEEZHE -

2.3.4 44 %32 8 (Working Set Manager)

IHAERER—TURE - SAUARBE a2 SR - T
X —BEFZEENHES  TUREBRBRABAZE - BLT
IHFATHERTHRIXFHEFUH R LATENHEES FaF
—REHFRAELE -

IHhaTRARIITHOSEATRA T ERSME > KT
ARAZAMBEETENS URHAAKREAEREAHZRA LK
TR LM -

FRAIETEENFRARMNTUEY R EEA B
YR — T MFETRBEIFEERBEHHEET  BREE
REEZNHRES - BT THRER TR IFAZHARAZA R0 R YH
E—-Em@yt—i o

17



2.4 Nokia NetAct + &+ & B

Drag & drop objects to start applications

"Topfle\?'el"Useif' ‘ Use as parameters for application items

| Interface|

Managed Object

Browser

P  Application

l Manager

— | Other Applications

Drag & drop obiects

Drag &/drop working sets

Select objects To gfart applications

Drag & d ki t
Into working se rag Fop working sets

Use as parameters for

application items

Define working sets

18



F=F

s HE B8P SE R

1 B ms R4 BmE

Nokia Z 3G %4 %% 4 Rel. 4 Jr& » £ CS RPS B BE4E
MSS » MGW ~ HLRi * SRRi » SGSN & GGSN -

B4 2G z MSC %44 3G ¥ & MSS & MGW(Media Gateway)
B MSS 250464 & & CS #w48% 2 Call control & Mobility control
5% > MGW Z3h4e % & & user plane traffic & PSTN/ISDN # ATM
Backbone fi] Z #§i& -

MSS ~ MGW $2 2G = BSC {55 ALink » MGW Ei RNC 2S5

Iu-CS - fif RNC E SGSN Z[4]£ Iu-PS > MSS st MGW 55 H.248 »
MSS 2 MSS Z[4f% BICCCS-2 ~ SIP-T » A &E# B E — -



E— MSC Server in Rel 4 based network

BICC CS-2, SIP-T

IP/ATM

' Backbone

S

SGSN

20



1.1 4-##4 user and control planes

® TDM based connections in the core replaced with packet

based backbone (ATM or IP)

Rel99

Tu-cs

MGW-UL5

TDM based

core network

[u-CS interface stays as it is in Rel99

Rel4

meswm  User plane

=== control plane

21

Packet based

core (ATM/IP)

Iu-cs



1.2 MSC Server Z )4k

MSS =MSC Server

GMSC = Gateway MSC functionality, i.e. MSC role where HLR query is
done for MT calls (and SMS)
VMSC = Visited MSC functionality, I.e. MSC role where the subscriber is

registered

MGCF = Media Gateway Control Function, controls the MGWs in All-IP

calls

1.3MSS ZAHir-@m A1z 4 X (Interfaces & Protocols)
Rel.4 Network

* RANAP and BSSAP for radio access control

» BICC and SIP for bearer independent call control

* ISUP, TUP and IUP for TDM trunk call control

» All above SS7 signaling over SIGTRAN via MGW

» H.248 for MGW control

* CAS and PBX calls are connected to the Integrated MSS

22



1.43GPP #H 2 sh 4k (Referred Functionality)

three functional entities in one HW

Media Gateway - MGW
®  Terminates - SCN & Packet Media Termination
®  Tones and Announcements

Multimedia Resource Function Processor - MRFE
® Similar Functionality as the Media Gateway l
d IP to IP Calls only
d Tones and Announcements
® Conferencing Services

Signalling Gateway - SGW
® Signalling Transfer Point

®  SS7 Transport Layer Conversion

23



1.5 MSC server & MGW Z 356,

18€; - ‘
T - ML: B
vl e ml R R
«»E\ SCv A&
o
i
TDM / 2M connections

[ 1 > o
+IMSC. msa.f | )Lc P

‘ B |
| SRR MTC

®Single transport network for voice and

data

®More precise network expansions and less

investments in idle capacity

®Elimination of Transit MSC layer in IP MSC Servers
®Easier operation with STM-1 and IP (control) Multimedia Gateways
routing (media)

®Open A and [u-CS interfaces at launch

24



1.6 FE4& MSC layerx % i

25

Traditional MSC network

®2M / TDM interconnections
®'Telephony' routing in MSCs
®Transit MSCs for

manageability and connectivity
MSC Server network

®Connections to IP

backbone

®IP routing for User Plane
instead of MSC routing and
analysis

®Less or no Transit MSCs

needed



1.7 Transmission topology savings

Transmission legs eliminated for local calls

MSC Server

Megaco / H.248

control

26



1.8 CS Core NetworkZ & st £+

® R4 MSS/MGW solution ; Service
Network

®  Common IP backbone
®  SIGTRAN
® SRRi act as MNP/STP

BICC CS-2, SIP-T

27



2 Nokia Circuit Core £ 5E R 3R

TEAERR G B Ay RARER R ZBHEN » UARERXTLTF
WRRAEBRBARGEEZEE -

MAERRRE CEEREMHARRR A AT TR - @R E 43
HAXOERAFEARRG RN - HFERRAZARBEH RS MM
LENERTFEF R ARTEHARIBR(RBAE)SERTLK &
BERI R A B3R 4 42 A8 #, BF (overload) 2 R B B SR P2 R ¥} & & FE 4% (fault
situations) Z R B R RIE ° A S ERIRA R BIKMMAE LZHMHEE - R
o R BGRBS B T A Ao BRI -

LA F 4% B4 & & b 8] 23X (Stability testing) ~ #3 4% ] 3 (Overload
testing) ~ #t & Al ¥ (Provocative testing) & 7 & #| & (Capacity
measurements) ¥ BRXRARHHERKRZ AT TR -

28



2.1 MR

Subareas: Stability testing

® The tested network element is loaded with at least such
traffic intensity that a network element of equivalent size

is normally designed to handle.
 Essential features of the current SW release are
included in the traffic

* One actual test case which is a 24 hours test run

* The objective is:
* to verify sw-build stability
« to verify design capacity statements/capacity

roadmaps

* to find faults

29



2.2 AR5

Subareas: Overload testing

® Opverload testing

® Overload tests examine how the network element tolerates
overload and how its' ability to transmit traffic is affected.

® In each test case one unit type (e.g. SIGU, CCSU, VLRU,
CHU) at a time is loaded with traffic that corresponds to 50%
overload.
® The objective is:
* to verify that network elements are stable and capable to
maintain ability to handle the traffic when overloaded
» The overload control mechanism reduces traffic (new

incoming requests) as specified

30



2.3 3T AR
Subareas: Provocative testing

® Provocative tests examine how the tested network element copes with
different abnormal situations.

® Provocations are computer unit restarts, switchovers and warmups,
restarts of the whole tested network element
® During the tests CPU load of provocated unit is about 70%

® The objective is:
* to verify that network elements can handle normal

maintenance procedures

* to verify that network elements can handle also abnormal
situations

* to verify that switchovers and other procedures related to

unit redundancy principles work as specified

31



Subareas: Capacity measurements

® Various capacity measurements are made to:

* find the processes and events that require most processing time for
the purposes and optimization of future R&D.

* to update the dimensioning models and tools that are used in
customers’ networks and network elements configuration and

dimensioning planning

32



3 MSC Server Z Mgk R

3.1 RRFR

Environment consists of:

* The tested element
¢ MSC Server(+HLR)
* Traffic generators/simulators
* Supporting elements
* For example: Traffica, RAN, BSS, MGW...
* HLR is always a supporting element in MSC Server

testing

3.2 RRL A

Testing tools for producing load into different interfaces of MSS
(MSC/VLR, HLR) etc.

PET tools are mass traffic generators by nature

PET tools also simulate "missing" network elements in PET

laboratory environment
Most tools run on DX200 multigenerator and also some commercial

test equipment are used
DX200 based tools

MAP-generator (MAP-protocol)

SMS-generator (TCP/IP + X25 protocols)
XUP-generator (ISUP+TUP+IUP+NUP+R2 protocols)
DPNSS-generator (DPNSS protocol)

PRA-generator (DSS1 protocol)

NSP-generator (SCCP+MTP protocols)

GU-generator (BSSAP, BSSAP' and RANAP-protocols)

33



* BICC-generator (BICC-protocol)
* Megaco-generator (H.248-protocol)
» SIP-T-generator (SIP-T)
* Other tools
*  SCP-simulator (INAP+CAP protocols)

 Billing centre-simulator

34



4 MGW Server Z &g R
4.1 RIRER
MGW Performance Testing has five test environments:
* Test environment with one MGW (Stability + other sub areas)
¢ Test environment with one MGW (Provocative + other sub areas)
* Test environment for ATM backbone testing including three MGW’s, one
fully equipped
* IP BB test environment (two MGWs with one cabinet configuration)
* U2 SWin 3G-MSC environment.

* System testing laboratory facilities:
» Two media gateways with three cabinets

* One media gateway with two cabinets
* Two media gateways with one cabinet
* Two MSS

* One MSC

« Two HLR

* Four Iu generators

» Six GSM generators

* In addition to these test environments, there are separate test
environments for system verification and other sites. Real elements and

terminals are used in system verification and compatibility testing.

35



42 AHELE

® Mass traffic is the basic requirement for successful performance testing.

® Mass traffic generators in use:

In-house Iu generator, IPA 2800 platform based mass traffic
generator. Difference compared to MGW is that there is special SW
for testing purposes which simulates RNC + UE.

In-house GSM generator, DX200 platform based mass traffic
generator. Difference is that there is special SW for testing purposes
which simulates BSC + MS.

Real MSS is used for testing H.248 interface

¢ Use of commercial test equipments

Commercial testers are widely used in earlier test phases, when all
exceptional protocol behaviors are tested.

Commercial testers are used during ST phase only for special use,
such as QoS analysis during mass traffic.

We have not found any commercial test equipment which could
generate enough mass traffic during system test phase.

Testers and generators will have also faults -> faster corrections to
the “own equipments”

New functionalities are needed for test equipment -> easier to get

available to the “own equipments”
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