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. TEEARAR: WCDMA
m channel: (wide) 5 MHz
m voice codec: AMR
» FEREBLES (BTERIELRE) BEiF
» RVFREIRMEREIE S TEE
n RRRE:
m downlink: 384 kbps
m uplink: 64~384 kbps
= UMTS M54
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lu-BC

/ Services K\\ -
G

Core Network

lu-ps

LT

-

sash || MSC server || mMaw l)

[T

-/

I.
/_UTRAN L]
/RNS q : \ » ‘ RN |
RIMC I
— - [T e
lub |r—‘ ModeB
| I ModeB
MNodeE ModeB
d ModeB
Model Node ModeB ModeB
ModeB ModeB leae
ModeB

A /

m E[E: comazeee
n SEMHSE
m M 26 8 1s-95 (] p-awps ) SEHTIR
m Is-95

m FUFR:  cdmaone

n FUFR:
| ] CDMA2000 1XRTT
B IS-2000
= CDMA20007 Szl
n IXRTT
s 1xXEV-DO
n 1XEV-DV
o 1hi¥#nfEstandard
m UMTS
B CDMA2000
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UMTS

® UMTS
O UMTS = Universal Mobile Telecommunication System
m = UMTS broadband
H = 3G
B = the third generation
o BT
m PS=Packet-Switched %
= ZHIAIGSMAEDGEth2PSW %
n AR AIMERR=E TR
= SGSN
= GGSN
o mRFNEMH
n ERNEE
m downlink ™47 2 Mb/s + uplink =1T: 128 kb/s
= EF: WCDMA
» WCDMA=Wideband Code Division Multiple Access

= 21 Mb/s
= EF: HSPA
» =HSPA+

= HSDPA=High Speed Packet Access
m downlink F1T: HSDPA
m HSDPA=High Speed Downlink Packet Access

= FUFR
n =3.5G
s =3G+

m UMTS broadband
n 24 UMTSRIZEHH—FEEEAR
s RAEE: 3.6Mb/s ~ 7.2Mb/s
= RInESE: 20074
s iR
n I (ERHIMEF) THIDSL-like = xDSL HiEEH
» HXNBTCED
= Vodafone
m E-Plus
n 02
= Swisscom
= Sunrise
m Orange
Al
m T-Mobile
= uplink £47: HSUPA
= HSUPA=High Speed Uplink Packet Access
n 240 UMTSRIZEHE—FEEEAR
n EXEE: 5.8 Mb/s
s BfK
m HSUPA Category 6: 5.76 Mb/s
m HSUPA Category 9: 23 Mb/s



n BHEXAR
= 2UMTS Release 989—&F%

o HIATIE): 2004%F
o HBXHE

n RRZEETSIHIEAUMTS

n ERMITURAT

s UK HI T 3GPP

m 3GPP=3rd Generation Partnership Project
s EFH3rd Generation, HE3G
s MRATICETNER, BTFMRAR—&AME, TH3GWEHE

o BETIER: 3GPPHIEHIUMTSHIE
o RulNB%8: UE <-> UTRAN <->CN

o ZRt:
RpL - S S - W | et MSC

A

== ldir lu-PS

UE

3:

=) '

UE !

_' RT SBEN |l~on—=| Gasn

[ ]

= UMTSHIRANES
» UE: AFP&KIH=BRIIEE=FM
» Node B: — MK =
» TA3T: EUERIRNC
» XINE: GSMAMIBTS
» BSC=Base Station Controller: (M%&) Eih
= RNC: 7EUTRANRISEHRY, — 1 MSKES (BHE) TS
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CDMAZ2000

® (CDMA2000
o RARE
| ] EV-DO = EVDO
] EVDO = Evolved Data Optimized
= TfTdownlink: 14.7 Mb/s
m EfTuplink: 5.4 Mb/s
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4G

o 4G= LTE / WiMax
o LTE = Long Term Evolution (Of mobile networks)
B = 4G = the fourth generation = 4G standard
o HmARE: 300 Mb/s
o 25FANIL
| ] LTE
n B BUMTSFICDMA2000
= BHETERZLTE
B WiMax
»  WiMax=Worldwide Interoperability for Microwave Access
o HMNITE

m LTE
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LTE

o LTE HEMRA
o ZBI3GPPHITL&IRA: BHIERIEEE=CS bearer=Circuit Switched bearer
o MLTE: j®%ECS bearer
» SREEETESER
n 8E: ELTEZ LEHIES = Voice over LTE = VoLTE
» AJREMISEE: VolP=Voice over IP
n BETRLTELIGIE2GHIGIESEMIEE BIE
n R REREER, BEESH PS=Packed Switched fRSBSE S
m FIBA: GSMAMERE T : VoLTE=Voice over LTE
m = |P Multimedia Subsystem (IMS) Profile for Voice and SMS document
= VoLTEHIM ZHTRVIGETHI
s G3F
m CSFB=Circuit Switched FallBack
= SMSoSGs
n EA: MLTE#ZICS GSM/UMTSRY I EHE
» B HMEFIMSK AR, BEIFLTESEHICS callsi ZEELISMSHE(E
= EF
n HR: HEERRRTEXIFVoLTER
n AILAFIVOLTEES S TIEASZ I
n NN
n Z2HIF
o LTE FIARMT

o HIHI:
m downlink F47: OFDMA
m  OFDMA=0Orthogonal FDMA
» ERZAF
m uplink £4T7: SC-FDMA
m SC-FDMA=Single-Carrier FDMA
» BERLES, EEAEMNBIFN
o EAEHEE
m LTE
= T17: 300 Mb/s
m Ef7: 75 Mb/s
B LTE-A = LTE Advanced
m [4T: 1Gb/s
B LTE Advanced Pro
m T: 3Gb/s
O LTE Advanced Pro
n X5
B MIMO = Multiple-Input Multiple-Output
B CA = Carrier Aggregation
o Rt

n SRZEH



LTE

S1-MME s11 Gx

m———— r -= j======- PCRE ‘'-----= +
[} 1 1
[ ' ]
] 1l 1
i Il 1
] 1

m EPCZEHy

HSS

eNodeB MME

/ T / Internet
SGW PGW

UE

ePDG — |

[ ]
Internet
S &
Evolved EI
Packet
Core Evolved
I i | Packet
-k Non 3GPP
Access
@ System
n Figure 8. The Evolved Packet Core

o ®bTE
B MME = Mobility Management Entity
B SGW = S-GW = Serving Gateway
B PGW = P-GW = PDN Gateway
B HSS = Home Subscriber Server
B PCRF = Policy and Charging Rules Functions
B ANDSF = Access Network Discovery and Selection Function = IEAMZZ&IANEIRINEE
B ePDG = Evolved Packet Data Gateway = JEFRIDHEIEMA
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o AXAIT

O TTI = Transmission Time Interval

O HARQ = Hybrid Automatic Repeat Request
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oG

TODO:

T
e Qualcomm Future of 5G Building a unified, more capable 5G air interface for the next decade and beyond

e The-5G-Guide. GSMA 2019 04 29 compressed.pdf

PR TEGIRARBBIZT K

KTECEZMT, 1M 5CRAMRR

O = fifth generation
3app HLRHIE RIFTE
o

[e]

5G NR is a unified, more capable air interface

Above 24 GHz (mmWave)

1D Enhanced mobile
broadband |=— .
g %._ High-bands

= . Mid-bands
o‘o 1GHz to 6 GHz
e A
Mission-critical Massive Internet — Low-bands
services of Things Below 1 GHz
Licensed/shared/unlicensed
Diverse services Diverse spectrum Diverse deployments

1[0)'4 10x 24 100x 100x 10x

Decrease in Experienced Spectrum Traffic Network Connection

end-to-end latency throughput efficiency capacity efficiency density

Based on ITU vision for IMT-2020 compared to IMT-advanced; URLLC: Ultra Reliable Low Latency Communications; IAB: Integrated Access & Backhaul

o SESEE
B FR1 = Frequency Range 1
n 3% sub-6 GHz
B FR2 = Frequency Range 2
n B3ET mmiave = mm-wave AY24—-100GHz
o 2GE|5GHMIEXILL



https://www.qualcomm.com/media/documents/files/making-5g-nr-a-commercial-reality.pdf
https://www.gsma.com/wp-content/uploads/2019/04/The-5G-Guide_GSMA_2019_04_29_compressed.pdf
https://book.crifan.com/books/5g_tech_summary/website/

5G

As handset RF content increases, the ability to add antennas is limited.

@ Est. Feasible Antenna Number
@ WiFi

@ LB

® GPS

@ VB

® HB

® UHB

— Typical Number of Antennas

. 2G 3G LTE LTE 4x4 MIMO  5G (3.5 GHz) 5G (<6 GHz)
o MEXRFA
= Massive MIMO
Current New

(4G) Antennafor /£

4th generation i B

base stations "Fﬁs‘ :

N (5G) Massive APAA for
[ ) 5th generation
base stations

=1l |

: ? Terminal

o ZRif
n DREEH

m Reference Point Architecture of 5G Core Network
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5G

AUSF —N13— ubMm
N12 N8 N10
AMF N1 SMF N7—| PCF N5 AF
/ L
N1 N2 N4

UE (R)AN N3 UPF NG { DN

_ ]

m Service-based Architecture of 5G Core Network

Nnssf Nnef Nnrf Npcf Nudm Naf
Nausf

n 4B
m Policy Control Mechanism in 5G Core Network

e.g., P-CSCF Other
AF in IMS

Apps

No HTTP (REST APIs)

s

Access and Mobility R)f XML C p
Management Policies Liameter
N25 i
AMF N15 PCF Fsl;";y
a
N7
N28
3GPP and Non-
3GPP Selection SME CHF Chargin
) ging
N40
*.»| ANDSP
§ -
UE UPF User Traffic
u
o RNTTE=#/C\INAE(function)

s 85

B AMF = Access and Mobility Management function

H SMF Session Management function

m  UPF User plane function

B PCF = Policy Control Function
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5G

AUSF = Authentication Server Function
UDM = Unified Data Management

AF = Application Function

NEF = Network Exposure function

NRF = NF Repository function

NSSF = Network Slice Selection Function

m Classification of 5G Core Networks

4G vs 5G

o AGHISGIRAZEIILL

Technology

5G (NR)

4G (LTE)

) Data | | Service exposure Monitor & report
1
L } Rou-ting & Selection Services ('.‘.hargir;g
L = = - =4 et S = =
A ) “"Access Security -Policg- )
1
I S e bmmmm—t T L = =
ir-“ Interworking T PDU Session & User Plane :
! i
| Kl B
1 1
L---- Y ——— -: - I Q‘
Data Latenc Mobility Spectrum Users Energy
Rates Y Support Efficiency Density Efficiency
':‘/@81 00 x3 Better 2
~1ms >500 Km/h DL- 30 bits/Hz 1000K/Km x100 Better
Peak 20 .
UL- 15bits/Hz
Gb/s
Avg 25
Mb/s ~10- 50 <=350 DL — 6 bits/Hz - 2
Peak 300 ms Km/h UL- 4 Bits/Hz 2K/Km Moderate
Mb/s

o AGHISGRZILWEINEEEHITLE
o Comparison of 4G Core Network and 5G Core Network

56



MME S-GW P-GW HSS PCRF AF New

AMF v

SMF V4 v

UPE v v

PCF v

AUSF v

UDM v

AF v

NEF

NRF

LSS

NSSF

o Transformation of 4G Core Network Functions to 5G Core Network Functions

MME to AMF, SMF and AUSF

4G EPC + Mobility Management
MME + Session Management .
+ Manage UE Authentication

5GC
AMF SMF AUSF

*  Mobility *  Session « Obtain
Management Management Authentication

+ Manage UE Vectors from UDM
Registration

S-GW and P-GW to SMF, UPF
4G EPC
S-GW P-GW

Packet routing from eNB to «  Packet routing from S-GW to external services
P-GW * QoS enforcement
Local mobility anchor « Charging

UE IP address assignment
UPF selection
SMF « UE IP address assignment
5GC S-GW and P-GW

Control Plane

Functions
Packet routing from gNB to external services
PDU session anchor 2
QoS enforcement S-GW and P-GW
Charging User Plane
Functions
u
-
= BT

m Transformation of MME into AMF&UDM



4G EPC

Séa - = Subscriber profile
MME - Generate authentication vectors

5GC Generate authentication Subscriber Profile
vectors

/‘__—\
N’ ]

N8 UDR

AMF ubm App Data
Policy
N12 + Generate Authentication
AUSF Vectors PCE:

5Ghz

o NA

o WK

Delivering
on the 5G vision

Where virtually everyone and everything is intelligently connected

Indoor




o4

4 3 bi'a \ A
7/ 4 . 1 M 5 \ -

. - s i ; \ = <&
Mobilizing media‘ . Ricl use?—generated ! Congested =Hion- ,‘ '

19N -Spee
and entertainfment content environments mobility

Connected clotid Immersives Connected e
computing experiences vehicle reality

o H  Fiber-like data speeds
5G IS esse ntlal for neXt * Low latency for real-time interactivity
- = - + More consistent performance
. generatlon mObIIe expe”ences * Massive capacity for unlimited data
Enabler to the factory Safer, autonomous Reliable access Precision
of the future transportation to remote healthcare agriculture
@xRi=: '
i ke
.
' w
-y -
Efficient use of Private networks for logistics, Sustainable smart cities Digitized logistics
energy and utilities enterprises, industrial,... and infrastructure and retail
Powering the digital economy
5G will expand the mobile $13 2 Tri"ion
ecosystem to new industries . _
In goods and services by 2035
]

5GHnERRAH E

o SGHR/ERRAL L
°

3GPP 5G NR
R14 Study Item

R15 5G NI R16+ NR study items
Study ltern continue to evolve/expand 5G NR

s 1556 voretens B 56 ke [

We Are Here 1 ) 5G MR Standalone (SA) mode

(NG, moge 12nalon®__5. 56 NR R15 launches | 5G NR R16 launches

Gigabit LTE & eMTC/
NB-loT deployments

Continue to evolve LTE in parallel to
become a critical part of the 5G Platform

& €] &} ® @ &} @
- 2016 2017 2018 2019 2020 2021 2022



5G

Driving the 5G expansion

Continue expansion to new verticals,

Delivering on deployments, use cases, spectrum
Future-proof the 5G vision
platform

Rel-18+ evolution

Rel-171 i
il \ \

Rel-15 commercialization Rel-16 commercialization Rel-17 commercialization

LTE essential part
of the 5G platform

2019 eMBB 2020 eMBB expansion Longer term expansion

+ Global smartphone « Beyond smartphone (PC, FWA, . * Industrial loT, enterprise, automotive network

launches + New markets/regions » Private networks
/ /  Fixed wirelessaccess  + Natlonmde coverage & SA piigration,  + Unlicensed spectrum / /
2018 2019 2020 2021 2022 2023+

1.3GPP start date indicates approval of study package (study item->work item->specifications), previous release continues beyond start of next release with functional freezes and ASN. 1

= THE 3GPP ROADMAP FOR RELEASE 15 AND 16
THE 3GPP ROADMAP FOR RELEASE 15 AND 16

9]
1]

Q4 an

Freeze of
Nen-standalone
(NSA) radio

RELEASE 15, 5G PHASE 1

RELEASE 16, 5G PHASE 2

5G Phase 1 5G Phase 2
- MNew Radio access - Radio enhancements
- New core network (Service based - Service based Architecture
Architecture for CP) enhancements
- SAscenario 2, NSA scenario 3 - Trusted non-3GPP access
- Cloud native RAN - Better network slicing
- Scenarios 4 and 7 - Ultra Reliable Low Latency services
]
o XF
= 2015%: FHAMR
m 20175 E—Rk® 5G NSA
n 201835: 3GPP Release 15 =5G phase 1
B eMBB = Enhanced Mobile Broadband
B URLLC = Ultra-Reliable and Low Latency Communication
n ZOZOEGH: 3GPP Release 16 =5G phase 2
B mMTC = massive Machine Type Communication
B V2V = Vehicle to Vehicle
n ﬁii‘l’ZOZ']ﬂE: Release 17

BERXFFGIE)
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Elisa | Telia

China Unicom | China Telecom

5¢) - RUSSiq (suu‘nj

Bahrain

Batelco | Viva

Ool

d Arab Emirates

Uni
South Africa Etiasat | Du
Rain
Saudi Arabia
BG ) Sub-6 + mmWave aune g [ STC| Zain Australia
Telstr S

Comparison of Year 1 (AG 4 Operators launched (SG 40+ Operatorslaunching
a nnouncements \ 3 OEMs launched 40+ OEMs launching
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NR

® IR
O = New Radio
o #REEAT: orpM
o BRLLE
= 5G NR TECHNOLOGY ROADMAP
5G NR TECHNOLOGY ROADMAP
NR early drop NR Late drop
@ @ 5 cndEpcbosed s S CoebasedNsh @ I6PPRelase’e @ 3cPoRecaser?
IMT-2020 candidate
STANDARDISATION @ 6P Relees @ siisson
@ cualcomm X50 (Rel-15) @ cualcomm chipset (Rel-16)
@ Huawei Balong 5601 (Rel-15)
@ el Ret-5)
. Devices based on . Smartphones
Q Qualcomm X50 (sub 6GHz) >BGHz
@ FWA CPE AT&T @ Samsung ® Apple
DEVICES VZ56 specs "Puck” Galaxy 510 smartphones
56 Core 5G Core
@ @ WRatoes (based on Rel-15) (based on Rel-16)
. LTE enhancements
EQUIPMENT
n
o HE
m 2FPRER: nsa F sa
s B8

n ETFEHA4GLTER: nNsa = Non-StandAlone
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NR

| FIGURE 2.1.2 |

NSA CONFIGURATION (OPTION 3). NR
CONNECTED TO, AND CONTROLLED BY
EXISTING 4G CORE NETWORK

(®) (8
| ] | N

- User Plane
m Zfi5GHY: sa = standAlone
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NR

[ FiGuRE 2.1.3 |

SA CONFIGURATION (OPTION 2). NR
CONNECTS TO THE 5G CORE ONLY. THE
STANDALONE 5G SYSTEM INTERWORKS AT
CORE NETWORK LEVEL WITH LEGACY 4G
SYSTEM

(@» («E))

LTE N

i i

- Control Plane

s XFtE
m Core Network SA and NSA Modes

n SRR

m Container Based Cloud Native 5G Core

UE UE
Option 7X/4 S
Interworking with EPC/5GC ption 7X/
n - - |
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NR

5G Core NF

CNF

Micro-service

Container

O

DB

Separate DB (UDSF)

\
?bill? NFEo/mm /§es;46n NS Disg

6/000

/ NF-Spemf‘c Service

= Hybrid Cloud Native 5G Core Architecture

OpenStack API

VNF

OpenStack Cluster

| 3 openstack.

Hybrid Virtualization
& Orchestration for

Cofimon Service _— .~ OAM Service

D

OO@@Q@QOUOUQ R

OpenStack API Kubernetes API

pgrade path
- VNF CNF CNF
M
[ ] [w] ! ’
VM || VM [Container ] Container ]
OpensStack Cluster VM Container Cluster BM Container Cluster
I £ openstack. | l kubernetes

crifan.com, {ERER4.0EFR(CC BY 4.0)1%&%5 all right reserved, powered by Gitbook&/SEH: 2020-11-04

21:27:31

65


https://creativecommons.org/licenses/by/4.0/deed.zh

o WEBEMNHE
o XF
CRREL
" 1G

B AMPS { NMT ( C-Netz . TACS

n HFEARX: roma

B 26
mGsM
n BEBHI: roma F ToMa
s EHAR
m GPRs
B =2.56
m  EDGE
" 2.75
m D-AMPS

B IS-95 = cdmaOne

" 3G
mouMTs - 3EE asm

m WCDMA

m  HSPA+

B 3.5G = HSDPA
B DC-HSPA+

m cDMA2000 © S 15-95 = cdmaone

®  EVDO
B 4G
mLTE
m  TD-LTE



o TERAIMSE
o EE
= 1GHI56

» AGHMISGEIEE MR A EN R RIS
4G AND 5G ARE BASED ON THE SAME TECHNOLOGY PHILOSOPHY

VOICE ORIENTED : = H = H = :
DATA ORIENTED III I
. 1 4 |—| 56 ]—
» AXRBZENAE
= 5GC Core
= gNB, AMF, SMF, NSSF, UDM, AUSF, UPF
s 4GLTE
= eNB, MME, SGW, PGW, HSS, EIR, PCRF, OCS & OFCS
= IMS
m CSCFs, HSS, MGCF, MGW, AS, OCS & OFCS
n 3G
= NB, HNB, HNBGW, RNC, MSC, SGSN, GGSN
n 2G
m BTS, BSC, MSC, HLR, EIR, VLR, SMSC, GMSC
= TDM | PSTN

= ISDN, ISUP, CAS
m requires additional PSTN Network setup
m Supports IPSec, TLS, SRTP, and MSRP
m 2GEILTE

Potentially skip HSPA+, HSPA+?

Early LTE WCDMA/ p—
o> HE

TeliaSonera, DoCoMo

First HSPA+, then LTE

WCDMA/
o b Eh 5

Elisa, Finland

Aggressive HSPA+

T-Mobile, USA E} T

Softhank, Japan

= CDMAZILTE



BB L

EV-DO
eHRPD

o

Continue EVDO,

Aggressive LTE plan »
Verizon, USA
. LG U+, South-Korea

((
Continue CDMA, [l $ EV-DO é

Aggressive HSPA+

Bell & Telus, Canada
“

"
Continue EVDO, CDMA ﬁ EV-DO »
Aggressive WIMAX

\ Sprint/Clearwire, USA

-

u
o ZRtE
» 2GHI3G
m High-level network diagram for GSM (2G) and UMTS (3G)

m Radio Network Core Network External Networks

26 .
G5M/ ";'::r':: BTS BSC GMSC
GPRS

Data
MNetworks
e.g. Internet

iG Mobile e ikt -
. E GSh GGSN
unirs [REE Node B RNC SGSN GGSN
[ ]

m SMS in 2G/3G network architecture

()
!

— b 1P
’ network

nodeB
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BRI B4

m 3GF14G
= High-level network diagram for UMTS (3G) and LTE (4G)

m Radio Network External Networks
3G | Mobile -

4G Mobile : .
=1 : i
LTE Phone eNodeB 5-GW PDN-GW
PCRF
n

m Evolution of 3G Core Network to 4G Core Network

Data
Networks
e.g. Internet

T1 Backhaul
[}

Fiber/Ethernet

Backhaul
N et
ar
Evolved Node B
(eNB)
[ ]
n 2G, 3G, 4G

m GL’'s SMS Test Suite for LTE, UMTS, and GSM Networks
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BN B4

GSM
N .
1 g Gd
SN S
r g
JuB. - —’-— =luPs— + SGSN ~" =Gn =
UMTS . ]
3G Device NodeE e ! s3*
+
-
L e
-
- ——— S1-U = e = =
LTE
4G Device

m GL’'s SMS Test Solution Suite
26, 3G, and 4G
n
m 2G, 3G. 4G, 5G
m Wireless Network Simulation (5G, 4G, 3G, 2G, IP, TDM)

«>

/ﬁv e

>

'GSM Core Network
SIP

E_g

UMTS Core Network o6
S61 }

S-CSCF
~ Evolved Packet Core — IMS Core
h/Cx/Rx

5G Core
/

N1z Network
@) E_ o
gNB N9
N3
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BRI BTN SEH

RNE)SEH]

o GL

o Simulation of CSFB for Voice and SMS over SGs Interface

UE UE

—

Switch Radio ™

4G

E-UTRAN (LTE)

eModeB

3G

p-

T

UTRAN (UMTS)
NodeB

CS MNetwork

o Simulation of IP-SM-GW for SMS over IMS Network

4G

eNodeB  LTE EPC

LTE, IMS

MAPS ™ SIP IMS Emulator
MAPS ™ LTE Emulator
MAPS ™ MAP Emulator
MAPS ™ Diameter Emulator

o Hfth

CS Domain Service

IP Multimedia Subsystem {IMS)
Proxy-Call Session Control Function {P-CSCF)
Interrogating -Call Session Control Function {1-CSCF)
Serving-Call Session Control Function (5-CSCF)
Home Subscriber Server (HSS)
IMS Service Control (15C)
1P SMS Gateway (IP-SM-GW)
Short Message Service Center (SMSC)

MAPS™ SGs Emulator



45 4% ]

EEI=)
¢ B

o AEMLE, FREER, RER
o ZEABAFANERDRE
o BKE
o NEIMLZ BHYAE
B NNI = Network-to-Network Interface
o KiRMENMAF ZBRAE

B UNI = User-to-Network Interface
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N— AY \E
B1FARIE

® AMPS = Advanced Mobile Phone System
® MMSC = MultiMedia Service Center
® SMSC = SM-SC = Short Message Service Center
® TACS = Total Access Communications System
® NMT = Nordisk MobilTelefoni
® (C-Netz

o fZIJE: Funktelefonnetz-C

o ZEIE: Radio Telephone Network C
® D-AMPS = Digital Advanced Mobile Phone System
® IS-95 = Interim Standard 1995
® IRAT = Inter Radio Access Technology
® IMT2000 = International Mobile Telecommunication specifications - 2000
® (DMA = Code-Division Multiple Access
® TD-SCDMA = Time Division-Synchronous CDMA = Time Division-Synchronous Code-Division Multiple Access
® TDD = Time Division Duplex
® BS = Base Station

o BSS = Base Station System = EiIYRZ

O BSC = Base Station Controller
® SS = Switching System = 3JRZAL
® CN = Core Network
® BTS = Base Transceiver Station
® RNC = Radio Network Controller
® eNB = eNodeB = evolved Node B
® (SFB = Circuit Switched Fallback
® VOLGA = Voice over LTE via Generic Access
® (S = Circuit Switched
® PS = Packet Switched

® ViLTE = Video over LTE

® VoLTE = Voice over LTE

® NR = New Radio

® IMS = IP Multimedia Subsystem

® ABG = Australian Broadband Guarantee

® DSL = Digital Subscriber Line = ¥HFRF LK

® ADSL = Asymmetric Digital Subscriber Line = IESIFRENFAIF &

® DSLAM = Digital Subscriber Line Access Multiplexer = MFRF&IENERHR
® EPC = Evolved Packet Core = #&Zi4AME

® UTRAN = UMTS Terrestrial RAN=UMTS Terrestrial Radio Access Network
® telco = Telephone Company = HiF/A\F]
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ABG

[ ] ABG
O = Australian Broadband Guarantee
B = IPSTAR Broadband = IPSTAR Satellite Service
o EREE: RAFEANT (MRS TREtS)
o R 2011EF6H30RHEERF LRSS
m #onen (B9 1ss ) HUL

® NBN
O = National Broadband Network
B = NBN Sky Muster Satellite service
® ISS
O = Intersim Satellite Service

=+
[ ] Eﬁiu

o



ABG

Bringing Fast Broadhand To The Bush  nence

Australian Broadband Guarantee (ABG) provides up to $2750 in subsidies to
rural Australians who can only access satellite broadband services

Australian Broadband Rural And
Guarantee ] 75 Remote Areas

85
5553
S ¢ G

National Broadband Network (NBN) announced. A network will be built using fibre optic, wireless and
satellite technology covering all Australians. Accessing the NBN will cost retail providers the same,
ending the price difference between metropolitan and regional areas

ABG is scrapped and replaced by the Interim Satellite Service (ISS). Homes and small businesses of 20
or fewer employees receive same agreement and same conditions

i — ISS

Interim Satellite Service

ISS scheme expanded to schools, health clinics and libraries in the most remote regions of Australia

Hospital 488 \ Excanded / M |iprary

Fixed LTE Wireless and satellite technologies, which will service 7% of the population, will be finished.
Two Ka-Band satellites are to be launched as part of NBNCo's long term solution
to providing broadband across Australia.

m How Australians

\Qi’// Will Connect To The NBN

~ Satellite

Fixed
LTE Wireless

FTTP

)4

Bringing broadband toffo

I

NBNCo @

compare [[ITTITY  Need Help? Call 1300 764 000 We're in Australia
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DSLAM

e BR
o  xDSL
| DSL
B = Digital Subscriber Line = HFRHF &K
s B8
| HDSL
| SDSL
m  VDSL
B ADSL = Asymmetric Digital Subscriber Line = IESFRENFEAIF 4R
o DSLAM

o = Digital Subscriber Line Access Multiplexer = $FRFL&IENE B
o —HIEHIR: BEIRIFLARESREKNEARS
o I¥fE
n osuam B MREELEFIHAINEIRE
s FIAZESRABAERFN s ZERERESRETNE

o opsiam FIRE ost ZEAR=AAR
B ATM = Asynchronous Transfer Mode = IEXIFRIEMIED,
B FR = Frame Relay = MjiFR4
m  Internet Protocol Network = IPM%&
o xDSLZEEE
Subscriber Subscriber |ine§ Transport Network ISP Network Internet
premises (xDSL) (ATM or Ethernet) (IP)
xDSL DSLAM BR:AS Interniet Router
- router
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telco

® telco

O = Telephone Company = EiF/A\F]

o HIFR
| ] TSP
m = Telephone Service Provider = HBIERRSSIRIARE
B = Telecommunications service provider = H{SRRFZIZMHE
[ ] CSP
B = Communications Service Provider = BIRFZIRME
o FHPEMH
n BRI

m  MNO = Mobile Network Operator = BHINKIZER
m  uireless carrier = T&MBIEER
» ETFinternet
m ISP = Internet Service Provider = (FE4%) MEMRSIRMAE
o Zfl
s FE
= FER
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DOING:
.
TODO:
*
DONE:

e [%32] +4EIBCF CBGF SBC

o [%3E] A EMSC SMSC GMSC

o [EIE] +4RHLRAUC

o [EIE] ETSIFNTISPANFINGNIMUGRERBXAR
o [%#] +4RGPRS GSMLTE

o [EIE] H+4RABG

o [EI] +4REDSLAM

o [%IF] RCSHEXEMAIR: TEMEESEMEMENR
o [%E1] RCSEXEMZIN: GSM SS BSS

o [E3B] {+4EGERAN UTRAN E-UTRAN RAN

o [232] {4 ETelcofTelco platform

o SGEIARMA
[ ] 5G5‘ﬁ'%RCST§7KE'\§E

e Full MVNO Architecture - HSS/HLR, GMSC, GGSN, PGW and SMSC

e Whatis GSM, EDGE, GPRS, UMTS 3G, HSDPA, HSUPA, LTE — 4G LTE Mall

e CDMA vs GSM vs LTE: The Differences & What You Need to Know | US Mobile

e What is the difference between GSM, UMTS and LTE? - Commsbrief

e Past and present reports - Mobility Report - Ericsson

e june2020-ericsson-mobility-report.pdf

e Difference between digital and analogue mobile networks - Commsbrief

e What is a GSM network and how does it work? - Commsbrief - Mobile Networks & Devices

e What is the average speed of 4G LTE? Commsbrief Mobile Networks & Devices

e 3G-£EFR, BHMNERES

e 3G - Wikipedia

e High Speed Packet Access - Wikipedia

e 5G NR - Wikipedia

e What is the Difference Between 5G NR and 4G LTE? — Router Switch Blog

e What is the difference between 5G NR and 4G LTE?

e Differentiate Between 4G LTE and Non-Standalone 5G NR Antennas | Microwaves & RF

e Qualcomm Future of 5G Building a unified, more capable 5G air interface for the next decade and beyond
e The-5G-Guide_ GSMA_2019 _04_29 compressed.pdf

e Telecoms & Internet converged Services & Protocols for Advanced Networks - Wikipedia

e Telecommunication and Internet Converged Services and Protocols for Advanced Networks - Wikipedia, la
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draft-ietf-sip-isup-03 - ISUP to SIP Mapping

SIP-AS - SIP Application Server

Plain old telephone service - Wikipedia

How Telephones Work | HowStuffWorks

DOCSIS - Wikipedia

CableLabs - Wikipedia

SCTE- ISBE Live Learning Webinar Series: Getting Ready for DOCSIS 4.0 | Light Reading
Cable_Architecture_Declaration_01.14.10.pdf

PTT : Push-To-Talk

WAG - WLAN Access Gateway

What is the difference between a Hotspot and an Access Point and a Wireless Access Point?
Difference between WiFi and HotSpot - GeeksforGeeks

B (Wi-Fi) - #EBR, BRNERED

What does WAP or WAG or WDM written over train engine signifies? - Quora
Wi-Fi Access Gateways - TechLibrary - Juniper Networks

GPRS core network - Wikipedia

CENELEC - About CENELEC - Who we are - Technical Bodies

What is DSLAM (Digital Subscriber Line Access Multiplexer)? - Definition from Whatls.com
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Signalling in GSM BSS - Training Materials - Training offer - Leliwa

"Signalling in GSM BSS" - Chapter 11 MSC in Pool (sample) by Leliwa - issuu
What is the Radio Access Network (RAN)? — SDxCentral

The Evolved Packet Core
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What is Evolved Packet Core (EPC) ? - Definition from Whatls.com

LTE 4G & 5G Radio Access Network (RAN) - CableFree

Evolution of Core Network(3G vs. 4G vs. 5G) | by Sarp Koksal | Medium
Evolution of Core Networks
VoLTE_RCS_TECHNOLOGY_ECO-SYSTEM_AND_EVOLUTION_Final_for_upload.pdf UMTS Terrestrial Radio
Access Network - Wikipedia

Radio Network Controller - Wikipedia

Node B - Wikipedia

Radio access network - Wikipedia

Base transceiver station - Wikipedia

Radio access technology - Wikipedia

Backbone network - Wikipedia

Mobile station - Wikipedia

GERAN - Wikipedia

E-UTRA - Wikipedia
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LTE Tutorial: E-UTRAN Architecture

The platform business model: the new way for telcos to compete | BearingPoint
The opportunity for telcos in the coming platform revolution | Platform Strategy — by Sangeet Paul Choudary
How do platform principles apply to telcos? - TM Forum Inform

The Platform Economics of Telco

Telco platform | Fortumo.com

Mobile network operator - Wikipedia

What is Carrier Network | IGI Global
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