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	preliminary draft revision of RECOMMENDATION ITU-R F.757-3

	Basic system requirements and performance objectives for fixed wireless access using mobile-derived technologies offering telephony and 
data communication services


(Questions ITU-R 215/5)

(1992-1997-1999-2003)
Scope

This Recommendation provides basic system requirements and performance objectives for fixed wireless access (FWA) using mobile-derived technologies
. Annex 1 describes applications of mobile technologies for use as FWA offering basic telephony services. Annex 2 describes FWA systems offering a data communication service.
Summary for draft revision

This draft revision is intended to update old information on some FWA systems in Table 1 in Annex 1 and Table 2 in Annex 2.
The ITU Radiocommunication Assembly,

considering

a)
that mobile radiocommunication systems offering basic telephony services are already in wide use;

b)
that such systems are implemented both with analogue and digital technologies; 

c)
that in some cases it may be desirable, for reasons of convenience and economy, to apply systems derived from mobile technologies for use as FWA (see Annex 2, § 5 for list of acronyms) in both rural and urban areas;

d)
that there is a need for fixed applications using mobile-derived technologies that provide an equivalent access function to metallic lines;

e)
that when used in fixed applications the radio links provided may form part of an international connection;

f)
that the introduction of FWA systems derived from digital mobile technologies will make it possible to offer various types of service including the local grade portion of an ISDN;

g)
that FWA applications using mobile-derived technologies may also operate in bands allocated to the fixed service,



recommends

1
that systems using mobile-derived technologies in fixed applications provide services also available by metallic lines. These services include:

–
individual customer telephone service;

–
pay-phone service of various kinds;

–
4-wire service with and without receive and send "E AND M" signalling;

–
the capability to carry voice-band data signals including facsimile and other telematic services up to a data rate of 9.6 kbit/s;

2
that digital systems using mobile-derived technologies in fixed applications should provide the same ISDN access as digital mobile systems;

3
that, since such systems used as FWA may form part of an international connection, the relevant G‑Series ITU‑T Recommendations should be met;

4
that, a service quality comparable to that already provided to fixed end-users in urban areas should be offered, e.g. a grade of service better than 1% and should be calculated employing ITU‑T Recommendations E.506, E.541 and Supplement No. 1 to the E-series Recommendations. Giving due regard to economical considerations, the grade of service (lost call probability) offered by such a system to an end-user should not normally be worse than 5%;

5
that the error performance and availability objectives of digital systems should generally be in accordance with Recommendations ITU-R F.697 and ITU-R F.1400;


6
that Annex 1 should be referred to for the application of mobile-derived technologies as FWA;

7
that Annex 2 should be referred to for characteristics of FWA systems based on mobile‑derived technologies offering data communications.
Annex 1 
[Part of Annex 10 to Document 5A/411]

Applications of mobile radiocommunication technologies
for use as FWA offering basic telephony services

1
Introduction

(No change)

2
General considerations

The service to be provided forms a permanent, integral part of a communications network. 

A number of administrations have already implemented such systems, for the provision of basic telephony services in rural areas. It is important, therefore, to establish the basic system requirements (e.g. performance objectives, frequency bands, implementation process and maintenance aspects) which permit such integration as effectively as possible without degrading overall network performance.

The general goal in rural and remote areas is to establish an overall quality of service equal or better to that achieved by wire line systems in well-served urban areas. A minimum objective towards this goal is to achieve service quality at least comparable to that offered in these urban areas, as proposed in the ITU-T (ex-CCITT) Handbook on Rural Telecommunications (Geneva, 1985) and in Recommendations ITU‑R F.1103 and ITU‑R F.1400.

In some cases, it may be effective to use mobile-derived FWA systems not only in rural areas but also in urban areas, e.g. where the cable infrastructure is temporarily inadequate. The radio system has the advantage that it can be deployed rapidly compared with cable systems. Also it may be another attractive feature that the facilities can be easily converted for mobile use after the cable systems become available. 
2.1
Basic approach

(No change) 

2.2
Frequency bands

(No change) 

2.3
Operational aspects

(No change) 
2.4
Traffic capacity – grade of service

The grade of service or lost call probability is frequently designed to be of the order of 1%, but it is seldom as high as 5%, while some administrations set requirements in the range 0.1% to 0.5%, in order not to degrade the national network beyond the ITU-T recommended objective of 1%. Care must be taken to allow for appropriate growth in the number of end-users and the higher loss probability figures should, therefore, be avoided, since they will generally result in severe customer dissatisfaction. These probabilities are calculated in the usual manner, employing ITU‑T Recommendations E.506, E.541, and Supplement No. 1 to the E-Series Recommendations, as well as Recommendation ITU-R F.1103. Factors to consider include:

–
the number of radio channels required,

–
the number of end-users to be served, and

–
the traffic intensity per end-user.
3 Requirements for digital systems
3.1
General

(No change)

3.2 System configuration
System configuration of a FWA system is shown in Fig. 1. The major components of the system are adapters (ADPs), cell stations (CSs) and end‑user stations or subscriber stations (SSs). Cables or radio systems are used for connections between ADPs and CSs. ADPs are positioned between the service node (SN) and the CSs. ADPs function to implement concentration, authentication and so on.
[image: image1.png]



Examples of interface between ADPs and CSs may be E1/T1 or those based on ITU‑T Recommendations G.964/G.965. CSs are installed outdoors in such locations as at the top of poles. One CS can contain several radio units, each one having a number of message channels depending on the technology used. As a result one CS will provide message channels up to about several tens as well as one control channel. Service area radius of such FWA systems ranges from 0.1 to several tens of kilometres.

Main parameters of reported FWA applications using mobile-derived technologies are given in Table 1. The mobile technologies on which Table 1 is based are defined in Recommendations ITU‑R M.1033 and ITU-R M.1073.

TABLE 1

Main parameters of reported FWA applications using digital mobile technologies
	
	D-AMPS-FWA

450/900
	IS-95-
CDMA-FWA
	GSM-FWA
900/1 800
	PHS-FWA
	DECT-FWA
	


	Frequency
band (MHz)
	440-450/485-495
824-849/869-894

	824-849/869-894
1 750-1 780/1 840-1 870
1 850-1 910/1 930-1 990


	890-915/935-960
1 710-1 785/1 805-1 880(4)

	1 893.5-
1926.5
	DECT
1 880-1 900
or
1 900-1 920

FWA
1 910-1 930
	

	Access
	TDMA
(FDD)
	CDMA
(FDD)
	FDMA/TDMA (FDD)
	TDMA/SDMA
(TDD)
	TDMA
(TDD)
	

	Service area radius (km)
	Several tens
	Up to 62.5
	Up to 35(5)
	5/15(3)

	5
	

	Voice coding scheme
	ACTOP 7.9kbits/s
	QCELP
13.2 kbit/s

EVRC 8 kbit/s
	HR 5.6 kbit/s
FR 13 kbit/s, EFR
12,2 kbit/s(6)
	ADPCM
	ADPCM
	

	Number of channels
	(1)
	20-30
	124/374
	155
	120
	

	Network interface(2)
	T1/E1(2)
	T1/E1
	E1
	
E1/T1/PSTN
	E1
	

	(1)
To be provided later.

(2)
E1  2 Mbit/s; T1  1.5 Mbit/s.
(3)
15 km is achieved by high power 500mW type transmitter under the line-of-sight condition.
(4) Besides these frequency bands, the following ones are available as well: 380,2-389,8/390,2-399,8  410,2-419,8/420,2-429,8  450,4-457,6/460,4-467,6  478,8-486/488,8-496  698-716/728-746  747-763/777-793  806-821/851-866  824-849/869-894  880-915/925-960  876-915/921-960  1 850-1 910/1 930-1 990
(5) Service area radius > 35 km is possible with extended TA 
(6) Besides these voice coding schemes, the following ones are available as well:  TCH/AFS12.2,  TCH/AFS10.2,  TCH/AFS7.95,  TCH/AFS7.4,  TCH/AFS6.7,  TCH/AFS5.9,  TCH/AFS5.15,  TCH/AFS4.75,  TCH/AHS7.95,  TCH/AHS7.4,  TCH/AHS6.7,  TCH/AHS5.9,  TCH/AHS5.15,  TCH/AHS4.75,  TCH/WFS12.65, TCH/WFS8.85,  TCH/WFS6.60,  O-TCH/AHS12.2,  O-TCH/AHS10.2,  O-TCH/AHS7.95,  O-TCH/AHS7.4,  O-TCH/AHS6.7,  O-TCH/AHS5.9,  O-TCH/AHS5.15,  O-TCH/AHS4.75,  O-TCH/WFS23.85,  O-TCH/WFS15.85,  O-TCH/WFS12.65,  O-TCH/WFS8.85,  O-TCH/WFS6.60,  O-TCH/WHS12.65,  O-TCH/ WHS8.85,  O-TCH/ WHS6.60    
ADPCM:
Adaptative differential pulse code modulation

D-AMPS-FWA:
Digital advanced mobile telephone system FWA

DECT-FWA:
Digital enhanced cordless telecommunications FWA

EVRC: 
Enhanced variable rate codec

FDD:
Frequency division duplex

FDMA:
Frequency division multiple access

GSM-FWA:
Global system for mobility FWA
	IS-95-CDMA-FWA:
Interim Standard-95 code division multiple access FWA


PHS-FWA:
Personal handyphone system FWA


PSTN:
Public switched telephone network

QCELP:
Quadrature code excited linear prediction
SDMA:
Space division multiplex access
T1/E1:
Primary rate transmission system
TA:
Timing Advance
TDD:
Time division duplex



	
	


3.3
Performance and availability requirements

(No change)

3.4
Implementation process

(No change)

3.5
Operation and maintenance aspects

(No change)

4
Summary

(No change)
Annex 2
[Part of Annex 10 to Document 5A/411] 

Characteristics of FWA systems based on mobile-derived 
technologies offering data communications
1 Introduction
(No change)

2 General features of FWA systems based on mobile-derived technologies
Table 2 shows examples of FWA systems based on mobile-derived technologies. The mobile technologies on which Table 1 is based are defined in Recommendations ITU‑R M.1033 and ITU‑R M.1073.

NOTE 1 – The figures in Table 2 are representatives of the base station equipment parameters. Future revisions of this Recommendation will contain the customer premise equipment parameters.

TABLE 2
Examples of FWA systems based on mobile-derived technologies
	Item
	Specifications

	
	PHS
	GSM(4)
	IS-95
	DECT

	Frequency band
	1.9 GHz band
	a) 
1.8 GHz band

b)
1.9 GHz band
	1.9 GHz band
	1.9 GHz band

	Access method
	TDMA/
SDMA
	TDMA/FDMA
	CDMA
	TDMA/TDD

	TDMA frame
	5 ms
	4.615 ms
	Not applicable
	10 ms

	Traffic channel/
RF carrier
	4
	8 full-rate
16 half-rate
16 full-rate (VAMOS)
32 half-rate (VAMOS)
	30
(usually adopted value)
	Full slot: 12 duplex channels

	Information transmission rate/traffic channel
	32 kbit/s
	Normal burst:
GMSK/~ 200 kbit/s
8-PSK/~ 600 kbit/s
16-QAM/~ 950 kbit/s
32-QAM/~ 1185 kbit/s
	14.4 kbit/s
64 kbit/s 
(IS-95B)
	64 kbit/s

	Modulation method/
transmission rate
	π/4 shift QPSK/
384 kbit/s
	GMSK/
271 kbit/s
8-PSK/812,5 kbit/s
16-QAM/1300 kbit/s

32-QAM/1625 kbit/s

	QPSK
(spreading)
BPSK (outbound); 
64-ary orthogonal (inbound)/
9.6 or 14.4 kbit/s
per channel up to 921.6 kbit/s per IS-95 carrier
	GFSK (BT  0.5)/
1 152 kbit/s

	Speech codec
	32 kbit/s ADPCM
(64 kbit/s PCM)
	Full-rate: RPE-LTP 13 kbit/s
	QCELP
13.2 kbit/s
EVRC 8 kbit/s
	32 kbit/s ADPCM
(64 kbit/s PCM)

	Slots/frame
	8
	8 full-rate
	Not applicable
	12


TABLE 2 (end)

	Item
	Specifications

	
	PHS
	GSM
	IS-95
	DECT

	Channel bandwidth
	288 kHz
	200 kHz
	1 250 kHz
	1.728 MHz

	No. of channels
	16
(per 4 carrier)
	band-dependent: 124 per 25 MHz
	61 (per RF carrier)
	12

	Spectrum efficiency
(Erlang/sector/MHz)
	7.8
@ 25.8 MHz band;
4 carrier/cell;
15 voice channels/cell;
0.05 E/cell
(2% GoS)
	2.4
@ 15 MHz Tx band;
reuse factor  4;
6 carrier/sector;
45 voice channels/sector;
35.6 E/sector (offered)
(2% GoS)
	9.5
@ 15 MHz Tx band;
reuse factor  1;
11 carriers/sector;
220 voice channels/sector;
143 E/sector 
(2% GoS)
	

	Maximum cell radius (km)
	5/15(1)
	35
	50
	5

	Peak transmitter power (dBm)
	24/27(1)
	34~43(2) (3)
	23 
	24

	Antenna maximum gain (dBi)
	12/3(Cell station/Subscriber unit)
	12~18 
	16.6 
	12

	Antenna side lobes (dB)
	(25/0
	(25
	(25 
	(25

	Sensitivity (dBm)
BER  1  10(3 
	(86
	(104(2)
	(104
	(86

	Service node interface
	Digital/analogue
	Digital/analogue
	Digital/analogue
	Digital/analogue

	(1)
15 km is achieved by high power 500 mW type transmitter under the line-of-sight condition.
(2)
ETSI TS 100 910 V.8 11. 0
(3)  In case of pico-BTS and micro-BTS the range is from 22 dBm up to 32 dBm in the above frequency bands.  For BTS supporting QPSK, 8-PSK, 16-QAM and/or 32-QAM the manufacturer shall declare the maximum output power capability for GMSK and for each additionally supported combination of modulation and symbol rate.
 (4) For a comprehensive list of the main parameters, please refer to Table 1.


3
Data communication methods of FWA
(No change)

4
Usage pattern of each method and the technical comparisons
(No change)

5
List of acronyms

ADP
Adapter

ADPCM
Adaptive differential pulse code modulation

CELP
Code excited linear prediction

CS
Cell station

DBMS
Data base management system

DECT
Digital enhanced cordless telecommunication

ETSI
European Telecommunications Standards Institute

EVRC
Enhanced variable rate codec

E1 (2 Mbit/s)/
Primary rate transmission system
T1 (1.5 Mbit/s)

FM
Frequency modulation

FWA
Fixed wireless access

GFSK
Gaussian filtered minimum shift keying

GMSK
Gaussian minimum shift keying

GoS
Grade of service

GSM
Global system for mobile communications

ISDN
Integrated services digital network

ITU‑R
ITU Radiocommunication Sector

ITU-T
ITU Telecommunication Standardization Sector

MOS
Mean opinion scores

MTTR
Mean time to repair

NMS
Network management system

PCM
Pulse code modulation

PHS
Personal handyphone system

PIAFS
PHS Internet access forum standard

PLMN
Public land mobile network

PSTN
Public switched telephone network

QPSK
Quadriphase pulse shift keying

RPE‑LTP
Regular pulse excitation – linear predictive coding

SDMA
Space Division Multiple Access 
SN
Service node
SS
Subscriber station (end-user station)

TDD
Time division duplex

TDMA
Time division multiple access

6
References

6.1
ITU-R Recommendations

–
Recommendation ITU-R F.697:
Error performance and availability objectives for the local‑grade portion at each end of an integrated services digital network connection at a bit rate below the primary rate utilizing digital radio-relay systems

–


–
Recommendation ITU-R F.1103:
Basic requirements and technologies for fixed wireless access systems operating in bands below 3 GHz for the provision of wireless subscriber connections in rural areas 

–
Recommendation ITU-R F.1399:
Vocabulary of terms for wireless access
–
Recommendation ITU-R F.1400:

Performance and availability requirements and

objectives for fixed wireless access to public switched telephone network

–
Recommendation ITU-R F.1402:
Frequency sharing criteria between a land mobile wireless access system and a fixed wireless access system using the same equipment type as the mobile wireless access system
–
Recommendation ITU-R F.1518:
Spectrum requirement methodology for fixed wireless access and mobile wireless access networks using the same type of equipment, when coexisting in the same frequency band

–
Recommendation ITU-R M.1033:
Technical and operational characteristics of cordless telephones and cordless telecommunication systems

–
Recommendation ITU-R M.1073:
Digital cellular land mobile telecommunication systems.
6.2
ITU-T Recommendations
(No change)

6.3
Other ITU publications

(No change)
* 	This Recommendation was jointly developed by Radiocommunication Study Groups 8 and 9 and any future revision should also be undertaken jointly.


�	The terrestrial radio interfaces supporting both mobile and FWA at user bit rates that include broadband capabilities covered in Recommendation ITU�R M.1457 "Detailed specifications of the terrestrial radio interfaces of IMT-2000" are outside the scope of this Recommendation.�
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