Cellular
Networking

Per spectives

‘Editor: David Crowe ¢ Phone +1-403-289-6609 » Fax +1-403-289-6658

Vol. 8, No. 4 April, 1999\

In This Issue...

Update to “Status of 1S-41
Rev. C & TIA/EIA-41-D

Implementations”

A late update from Alcatel on the sta-
tus of inter-system operations stan-
dards implementations.

Dr. Jon's Wireless Security ... p. 1 |

Upcoming Conferences ........ p- I|

Air Interface Technology

Capacity Comparisons.... p. 2

A realistic comparison of the capacity
of major wireless voice technologies
by an industry expert.

The Evolution of Wireless
Standards: Evolving to 3G,
IMT-2000.................. p. 4

A graphical view of the relationship of
3G and IMT-2000 proposals to exist-
ing analog and digital wireless stan-
dards (and vice-versa).

Update to “ Status of 1S-41
Rev. C & TIA/EIA-41-D
Implementations”

Alcatel provided alate update to the sta-
tusof itsTIA/EIA-41-D implementation.
Capabilities avail able now that were not
recorded in ou issue are;

* Calling Name Presentation/Restric-
tion (CNAP/CNAR)

» Datafor CDMA mobiles
Capabilities that are scheduled for avail-
ability in 1Q'2000 are:

 Hyperband handoff for CDMA

mobiles,

Local Number Portability, Phase 11
(MIN/MDN separation),

* Over-the-air Activation
WIN Phase |
IMSI (Int'l Mobile Station Identity)

Dr. Jon’s Wireless
Security

Thelast freeissueof Dr. Jon’ sWireless
Securityis attached to thisissue. Contact
us at/cnpsal es@cnp-wireless.confocon-
tinue receiving thisinvaluable bulletin!

Upcoming Conferences

TIA TR-45 Cellular/PCS
AMPS” Standards

A unique graphical view of the com-
plex structure of the TIA TR-45 stan-
dards committee, responsible for
AMPS, N-AMPS, D-AMPS and
CDMA radio and supporting network
standards.

TIA TR-45.4 Subcommittee
“Radio to SwitchingTechnology'

Standards Status Report...... p. 6

Quote of the Month

“Moreand more, thesecritical systems
aredriven by, and linked together with,
computers, making them more vulner-
ableto disruption. Last spring, we saw
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developing country boost its com-
mercia infrastructure. Leading Car-
ibbean wireless and satellite
operators, manufacturers, financiers
and regulatory experts will gather to
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Air Interface Technology
Capacity Comparisons

Elliott Drucker is a well known wireless

industry consultant, with particular
expertise in technical mobile, base sta-
tion and radio interface issues. He can
be reached at:

|drucker.assoc@worldnet.att.net |

The following tables compare predicted
wirelesssystem call and traffic capacities
for severa widely used air interface tech-
nologies. consi ders the “ stan-
dard” configuration of channel reuse
densitiestypically ascribed tothevarious
technologies. In most cases, the capaci-
ties derived from these configurations
will beoptimistic, asirregular terrainand
non-homogeneous traffic distribution
will usually require arelaxation of reuse
density to provide acceptable call
quality.

considers “practical” reuse den-

sitieswhich are typically realized in

large systems providing high quality ser-
vice. Thisisreflected by reuse densities
for narrow-band systems which are
relaxed from the figures used in the
“standard” configurations, and, for
CDMA systems, by more guard band
between RF channels and fewer traffic
channels per RF channel.

considers reuse densities that

may be achievable by optimization. For
narrow-band systems (i.e. not CDMA),
this primarily means optimized fre-
guency planning, abandoning reliance
on periodic reusein favor of channel-by-
channel assignment for interference min-
imization based upon sector-to-sector
interference matrices. These optimiza-
tions require the use of multi-channel
linear power amplifiersin base stations
rather than conventional cavity combin-
ersto allow for arbitrary minimum chan-
nel spacing. For CDMA systems,
optimization entails “fine tuning” the
physical configuration of base station
antenna systems, primarily in terms of
height, downtilt, and radiation patterns.

Table 1: “Standard” Configuration

In each table, the following conditions
are assumed:

» Base stations are configured with
three sectors each (the most com-
monly used configuration).

e Atotal of 12.5 MHz isavailablefor
each path (uplink and downlink) and
the entire spectrum is used for the
air interfacetechnol ogy in question.
For consistency, spectrum required
for signaling channelsisignored.

« Erlang capacity per sector is calcu-
lated based upon a blockage rate of
2%.

» Reusefactor is defined assuming a
very large number of sectorsin an
interference limited system, and
dividing this number by the average
number of sectorsto which each RF
channel is assigned.

AIR INTERFACE TECHNOLOGY

Analog TDMA CDMA
Parameter AMPS NAMPS GSM D-AMPS 13 kbps 8 kbps
Vocoder Vocoder
Standar d(s) EIA/TIA-553 1S-88, 1S-91 TSGSM 1S54, 15136 1S-95
A: Available Spectrum 12,500 kHz (amount allocated for US cellular, used as a base for comparison purposes)
B: RF channd bandwidth 30 10 200 30 1250 1250
inkHz
T: Number of traffic 1 1 8 3 16 23
channelsper RF channel
R: Reuse Factor 21 21 12 21 1 1
V: Number of Traffic chan- 19.8 50.4 416 59.5 160 230
nelsper sector
((A=+B)" (T+R))
E: Erlangs/ sector 12.8 47.2 30.9 47.2 140 210
Capacity relativeto 1 3.7 24 3.7 10.9 16.4
standard” AMPS (datum)
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Table 2. “Real World” Configuration

AIR INTERFACE TECHNOLOGY

Analog TDMA CDMA
Parameter AMPS NAMPS GSM D-AMps | L3Kkbps 8 kbps
Vocoder Vocoder
Standar d(s) EIA/TIA-553 1S-88, 1S-91 TSGSM 1S54, 15136 1S-95
A: Available Spectrum 12,500 kHz (amount allocated for US cellular, used as a base for comparison purposes)
B: RF channe bandwidth 30 10 200 30 1389 1389
inkHz
T: Number of traffic 1 1 8 3 13 18
channelsper RF channel
R: Reuse Factor 24 28 18 36 1 1
V: Number of Traffic chan- 17.4 44.6 27.8 34.7 117 162
nels per sector
((A+B)" (T+R))
E: Erlangs/ sector 9.9 336 18.5 24.5 101 144
Capacity relativeto 0.8 26 14 19 79 11.3
“standard” AMPS
Table 3: “Optimized” Configuration
AIR INTERFACE TECHNOLOGY
Analog TDMA CDMA
Parameter AMPS NAMPS GSM D-AMPS 13 kbps 8 kbps
Vocoder Vocoder
Standard(s) EIA/TIA-553 1S-88, 1591 TSGSM 1S-54,1S-136 1S-95
A: Available Spectrum 12,500 kHz (amount allocated for US cellular, used as a base for comparison purposes)
B: RF channd bandwidth 30 10 200 30 1389 1389
inkHz
T: Number of traffic 1 1 8 3 15 21
channelsper RF channel
R: Reuse Factor 17 20 15 27 1 1
V: Number of Traffic chan- 245 62.4 331 46.2 135 189
nels per sector
((A+B)" (T+R))
E: Erlangs/ sector 15.9 50 233 351 118 170
Capacity relativeto 12 39 18 2.7 9.3 13.3
“standard” AMPS
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The Evolution of Cellular
Wireless Standards: Networking

Evolving to 3G, IMT-2000 Perspective.

Editor David Crowe ¢ Phone 403-289-6609 -|crowed@cnp—wireless.com First publication

\ / Thanks to Betsy Kidwell of Lucent and Terri Brooks of Nokie
A ~_ _— for their assistance compiling the information in this chart
\ /
— - —
3%2Pg§chrécal Sp(tauflckatlon Groups 3GPP2 Technical Specification Groups
-CN. - Lore networks ITU TSG-A: “A” Interface (BS-MSC
TSG-RAN: Radio access network IMT—2000: TSG—C" cdma2000 ( )
TSG-SA: Service & system aspects Global TSG—N: ANSI-41/WIN
TSG-T:  Terminals 5:3,:/%3‘( TSG-R: Integration with W-CDMA
Standards TSG-P: Packet Data
TSG-S: Requirements, OA&M, NRM...

3G: Family of Standards
Concept

Note: The recent
Qualcomm/Ericsson
agreement could

cause the merger of EDGE/GPRS:
W-CDMA and GSM & D-AMPS
cdma2000. integration
3GPP2
2000 cdma2000 using
3GPP TIA/EIA-41 MAP
W-CDMA using
GSM MAP UWC-136
Advanced
TDMA/136
. ; PCS: 3 digital standards in
DCS-1900: GSM in the
European PCS band the US 1800 MHz band:
TDMA/136, GSM and CDMA
GSM: Single Pan-European TDMA digital cdmaOne:
1995 Standard for digital radio and (1S-54, 1S-136 - CDMA digital
network interfaces “D-AMPS™) (1S-95)
ETSI: European Standardization TIA, CTIA: 2 digital standards
1990 , i
IS-41 standard for inter-system operations \
Multiple, incompatible European
analog standards (NMT, TACS, etc.) AMPS (single analog standard for
North America and elsewhere)
FCC, EIA, TIA: US Standardization \

For definitions of acronyms see| http://www.cnp-wirel ess.com/glossary.html |
Cellular Networking Per spectives - 4- April, 1999



mailto:crowed@cnp-wireless.com
glossary.html

TIA TR-45 Cellular
Cellular/PCS “AMPS” Networking

Standards Development Perspective:

Editor David Crowe ¢ Phone 403-289-6609 ¢|crowed@cnp-wireless.com Last published May, 1998

Subcommittees & Working Groups
WG I: Analog Air Interfaces

WG II: MS Minimum
Performance Requirements

WG I11; Base Station Minimum WG I Stage 1
Performance Requirements Intersystem Operations

Ad Hoc Groups WG IV: Portable Wireless d OR

Phone to Vehicle Interface /WG I1: Stage I1 Intersystem Operati

/ WG 111: Stage 111 Intersystem Operations

Ad-Hoc WG IV: Message Accounting (Billing, ESN)
Authentication
(AHAG) TR-4|5.1 \ WG VI International
Chair: Analog TR-45.2 WG VII: Interconnect WG I1: Data Services
Ad-Hoc ¢ Canoll GTE § chair: 3. Kay, Intersystem
Motorola

Electronic Media
Documentation

WG V: Voice Services
Chair: C. Blum, Lucent

WG VI: System Signaling (DCCH) \

TR-45.3

‘o International coordination
TDMA Digital \ ad hoc (AHIC) \

TIA Committee TR-45
Public Mobile & Personal

Communications Standards

(“AMPS™)

Chair: P. Nurse, Lucent
Ad-Hoc Network

Planning ad hoc (AHPG)
Reference Models (NAG)

Chair: R. Slocum,
Ericsson

TR-45.4 ) .
. S WG I: Fixed Wireless Access
Radio to Switching / (“Wireless Local Loop”)
Technology (“A” Interface)

WG 1I: $S7 “A” Interface
(TIA/EIA-634)

WG I11; A-bis Interface
(BTS-BSC)

Chairman: J. Marinho, Lucent

Chair: S. Jones, NEC

TR-45.5
Spread Spectrum
(“CDMA”) Digital

Ad-Hoc
International
Standards Development

TR-45.6

TR-45.7 Wireless Pack WG 1V: 3G Access Networks
; : ireless Packet \chair: J. Alphonse WG I F
Chair: C. Blum, - J A s . Features
Lucent Network Data (CDPD) Ameritech & Services
Management
. Chair: M. Munson,
Chair: GTE
T. Ilfoblyarz, WG I1: Signaling Protocols
ucent

WG IlI: RF Parameters

WG I: IETF
(“Internet”) WG 1V: Technology
WG II: GPRS 3G Packet Data Assessment

(GSM/D-AMPS)
3G Packet Data
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TIA TR-45.4 Subcommittee Cellular
Radio to Switching Technology Networking
Standards Status Report Perspectives

Editor David Crowe ¢ Phone 403-289-6609 « Fax 403-289-6658 Last published October, 1998

Published Documents

Standard Description Published

TSB-80 1S-634-0 Addendum (corrections, SMS, subrate voice frame format) 11/96

1S-94 Mobile Station - Land Station Compatibility Specification for 05/94
Analog Cellular Auxiliary PCS (CAPCS)

TSB-104 PCS Service Description (now 1S-104 in committee TR-46) 06/94

1S-634-0 MSC-BS "A" Interface Standard 12/95

1S-634-A MSC-BS "A" Interface standard, supporting analog, CDMA, SMS, data 10/98
services, frame relay transport, and 1800MHz PCS

TIA/EIA-634-B "ANSI" version of MSC-BS "A" Interface standard, supporting analog, in press
CDMA, SMS, data services, frame relay transport, and 1800MHz PCS

Completed Internal Documents

PN Description WG Editor
3142 Cellular Microcell/Microsystems Requirements Document 11 Steve Jones
3296 MSC-BS Interface (A-Interface) Requirements for Public 800 MHz 11 Mike Burke

Active TR-45.4 Projects (PN=TIA Project Number)

PN Description Schedule IS/TSB
PN-3746 ISDN based A-Interface, adding: Cancelled 1S-653-A
= address alignment with Mobility Management
« CDMA and TDMA support, and
= support for architectures with separate mobility

management and call control functions

PN-3964 Use of A-Interface standards in Wireless Local Loop Ballot

SP-4276 Fixed Wireless Access (Stage | Description)

PN-4376 Addendum to TIA/EIA-634-B for 3rd generation systems Cancelled TIA/EIA-634-B.x

SP-4377 Next revision of TIA/EIA-634 "A" Interface 12/99 TIA/EIA-634-C
(including addendums & Japanese/Korean input)

PN-4378 Addendum to TIA/EIA-634-B to support TIA/EIA-634-B.x
TIA/EIA-136 (TDMA) — in danger of cancellation due to

PN-4379 Addendum to TIA/EIA-634-B to support TIA/EIA-634-C
TIA/EIA-95-B (CDMA). To be included in TIA/EIA-634-C

PN-XxXXXX cdma2000 Access Network Interface 1S-xxx

SP-XXXX cdma2000 Access Network Interface (ANSI version) TIA/EIA-XXX

Note: 1. IS- TIA Interim Standard, PN- TIA Project Number, SP- ANSI Standards Proposal , TSB— Telecommunications Systems Bulletin.
2. Bold Typeindicates modification since previous publication.
3. Published TIA standards can be obtained from Global Engineering Documents at 1-800-854-7179 or jhttp://ihs.global.com

Thanks to Steve Jones (NEC), Phil Audino (ETRI) and Eileen McGrath-Hadwen (Consultant) for their assistance compiling the information in this table.
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