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1 Scope

The present document specifies the minimum performance parameters for terrestrial digital fixed serviceradio
communi cations equipments operating in the 18 GHz frequency band and provides for the following:

- system types codes for regulatory unique reference to the various system types detailed in the present document,
refer to annex B (normative).

Digital systems are intended to be used for point-to-point connections in local and regional networks at data rates of
Synchronous Transport Module.

Digital systems considered in the present document will be able to meet the performance objectives of the
ITU-R national portion of the reference path, i.e. ITU-R Recommendation F.1189-1 [23] and the performance
objectives detailed in ITU-T Recommendation G.826 [30] and in ITU-T Recommendation G.828 [31].

The parameters to be specified fall into two categories:

a) thosethat arerequired to provide compatibility between channels from different sources of equipment on the
same route, connected either:

- to separate antennas; or
- to separate polarizations of the same antenna.
b) parameters defining the transmission quality of the proposed system.

The present document deals with Radio Frequency (RF) and baseband characterigtics relevant to Sub STM-0
Synchronous Digital Hierarchy (SDH) transmission systems. Antenna/feeder system requirements are covered in
EN 300 833 [13].

These digital systems capacities shall be in accordance with ITU-T Recommendation G.708 [27].

The present document does not contain aspects related to test procedures and test conditions, however they are to be
foundin EN 301 126-1 [14].

As the maximum transmission rate in a given bandwidth depends on system spectral efficiency, different equipment
classes are defined:

Class 1: equipment spectral efficiency based on typically 16 or 32-states modulation scheme
(e.g. 16-QAM, 32-QAM, or equivalent);

Class 2: equipment spectral efficiency based on typically 64 or 128-states modulation scheme
(eg. 64-QAM, 128-QAM, or equivalent).

The above classes are indicative only and do not imply any constraint to the actual modulation format, provided that all
the requirementsin the present document are met.

Safety aspects are outside the mandate of ETS| and they will not be considered in the present document. However
compliance to EN 60950 [1] will be required to comply with EC Directive R& TTE.

Technical background for most of the parameters and requirements referred in the present document may be found in
TR 101 036-1[17].

ETSI



7 ETSI EN 301 787 V1.1.1 (2001-04)
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3 Symbols and abbreviations

3.1 Symbols

For the purposes of the present document, the following symbols apply:

dB decibel

dBc decibd relative to mean carrier power
dBi decibd relative to an isotropic radiator
dBm decibd relative to 1 milliwatt

daBw decibd relative to 1 Watt

GHz Gigahertz

kHz kilohertz

Mbit/s Mega-hits per second

MHz Megahertz

ppm parts per million

3.2 Abbreviations

For the purposes of the present document, the following abbreviations apply:

ac alternating current

ATPC Automatic Transmit Power Control

AU Administrative Unit

BB Base Band

BBER Background Block Error Ratio

BER Bit Error Rate

o] Carrier to Interferencerate

CMI Coded Mark Inversion

CSmin Minimum practical channd separation (for a given radio-frequency channel arrangement)
Ccw Continuous Wave

dc direct current

DRRS Digital Radio Relay Systems

EMC ElectroMagnetic Compatibility

ESR Errored Second Ratio

IEC International Electrotechnical Commission
IF Intermediate Frequency

IPl Inter-Port Isolation

LO Local Oscillator

PDH Plesiochronous Digital Hierarchy

PRBS Pseudo Random Binary Sequence

QAM Quadrature Amplitude Modulation

RBER Residual BER

RF Radio Frequency

RFC Remote Frequency Control

RL Return Loss

RSL Receive Signal Leve

RTPC Remote Transmit Power Control

SDH Synchronous Digital Hierarchy

SOH Section OverHead

STM-0 Medium capacity SDH radio transport module 51,840 Mbit/s AU-3 equivalent
STM-N Synchronous Transport Module, level N
Sub-STM-0 Low capacity SDH radio transport module (n times VC-12 or VC2 equivalent)
TMN Telecommuni cations Management Network
TU Tributary Unit

TUG Tributary Unit Group

XPD Cross-Polar Discrimination
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4 General characteristics

4.1 Frequency bands and channel arrangements

4.1.1 Channel arrangements

The frequency rangeis 17,7 GHz to 19,7 GHz. The channd plan shall bein accordance with
CEPT/ERC/REC 12-03[2].

NOTE: CEPT Recommendation 12-03 alows for low-capacity channel arrangements on anationa basis.
ITU-R Recommendation F.595-6 [19] details the various channel arrangements including low-capacity
channel arrangements.

4.1.2 Channel spacing for systems operating on the same route

System capacity (system bit rate) and their relevant channel spacing in the present document are reported in table 1.
The system is defined in the clause 5.1.

NOTE: According to systems characterigtics the equipment can be connected either to separate antennas or on a
separate pol arization to the same antenna.

Table 1: Digital systems channel spacing for various bit rates

System capacity [Mbit/s] |9 792 14 400
(sSTM-14) (sSTM-22)
Channel spacing 3,5 MHz 3,5 MHz

SSTM-2n interface
A SDH transmission interface which transports anumber 'n’ times TUG2 (Tributary Unit Group-2), as defined in
ITU-T Recommendation G.708 [27].

SSTM-1k interface
A SDH transmission interface which transports anumber 'k’ times TU-12 (Tributary Unit-12), asdefined in
ITU-T Recommendation G.708 [27].

For regulatory purposes in nationa procedures for licensing radio equi pments according to the present document, the
above system types shall be identified by the "system type codes" reported in normative annex B.

4.2 Compatibility requirements between systems
The compatibility requirements between systems are as follows:

- there shall be no requirement to operate transmitting equipment from one manufacturer with receiving
equipment from another;

- there shall not be arequirement to multiplex different manufacturer equipment on the same polarization of the
same antenna;

- theremay be arequirement to multiplex different manufacturer equipment on different polarization of the same
antenna. Thiswill not apply to systems with integral antenna;

- depending on the application, it shall be possible to operate the system in vertical and/or horizontal polarization,
if required by the channel arrangement.

ETSI
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4.3 Performance and availability requirements

Digital equipment shall be designed in order to meet network performance and availability requirements foreseen by
ITU-T Recommendation G.826 [30] and by ITU-T Recommendation G.828 [31] when published, following the criteria
defined in ITU-R Recommendation F.1189-1 [23] for the national portion of the digital connection.

The implication of the link design on the performance isrecognized and the general design criteriareported in
ITU-R Recommendations P.530-8 [35] and F.1102 [22] shall be applied.

4.4 Environmental conditions

The equipment shall berequired to meet the environmental conditions set out in ETS 300 019 [5] which defines wesather
protected and non-weather protected locations, classes and test severity.

The manufacturer shall state which class the equipment is designed to withstand.

4.4.1 Equipment within weather protected locations (indoor locations)

Equipment intended for operation within temperature-controlled locations or partially temperature-controlled |ocations
shall meet the requirements of ETS 300 019 [5] classes 3.1 and 3.2 respectively.

Optionally, the more stringent requirements of ETS 300 019 [5] classes 3.3 (non-temperature controlled locations),
3.4 (siteswith heat trap) and 3.5 (sheltered |ocations) may be applied.

4.4.2 Equipment for non-weather protected locations (outdoor locations)

Equipment intended for operation within non-weather-protected |ocations shall meet the requirements of
ETS300019[5], class 4.1 or 4.1E.

Class 4.1 applies to many European countries and class 4.1E applies to all European countries.

4.5 Power supply

The power supply interface shal be in accordance with the characteritics of one or more of the secondary voltages
foreseen in ETS 300 132-1[6] and ETS 300 132-2 [7].

NOTE: Some applications may require secondary voltages that are not covered by ETS 300 132-1 [6] and
ETS300132-2[7].

4.6 Electromagnetic compatibility

Equipment shall operate under the conditions specified in EN 300 385 [8] or EN 301 489-4 [15].

ETSI
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4.7 System block diagram

z E' A TRANSMIT B’ c D'
O—] MODULATOR | ~ ITRANSMITTERL | RF FILTER —O— BRANCHING | ~ | FEEDER o
*

MAIN RECEIVER PATH

z E A RECEIVE B c
O—DEMODULATOR || RECEVER | o | ~ovor o BRA(I*\I)CHlNG o FEEDER o

(*) NO FILTERING INCLUDED

NOTE 1: For the purpose of defining the measurement points, the branching network does not include a hybrid.
NOTE 2: The points shown above are reference points only; points C and C', D and D' in general coincide.
NOTE 3: Points B and C, B' and C' may coincide when simple duplexer is used.

Figure 1: System block diagram

4.8 Telecommunications Management Network (TMN) interface
For SDH equipment ITU-T Recommendation G.784 [29] and G.774 [36] and ITU-R Recommendations F.750-3 [20]
and F.751-2 [21] give the general requirements for TMN interface and functionaity. ETS 300 635 [9],

ETS 300 785[12] and EN 300 645 [11] give the radio specific functional block description and the related radio
fragment information model respectively.

NOTE: The standardization of TMN interface functionalities is under study in ETSI TMN and will be applicable
to theradio relay systems considered in the present document.

4.9 Branching/feeder/antenna characteristics

4.9.1 Antenna radiation patterns
See EN 300 833[13].

4.9.2 Antenna cross-Polar Discrimination (XPD)
See EN 300 833[13)].

4.9.3 Antenna Inter-Port Isolation (IPI)
See EN 300833 [13].
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4.9.4 Waveguide flanges (or other connectors)
When flanges arerequired at reference point C, C', the following shall be used according to IEC 154-2 [18].

4.9.5 Return Loss (RL)

Equipment according to the present document arelikely to have integral antennas or very similar technical
solutions, without long feeder connections; RL isnot considered an essential requirement. When an antennaiis an
integral part of the equipment there shall be no requirement.

For feeder/antenna RL requirement see annex A.

5 System Parameters

5.1 Transmission capacity
For the scope of the present document, the system capacity should be intended as the capacity carried by asingle
channel, where any single channel can carry 4 or 6 2 Mbit/s PDH channels. The payl oad capacity should be intended as

anumber of the VC group carried by a single sSSTM-1k or sSSTM-2n frame. The sSTM-1k and sSTM-2n interfaces are
defined by ITU-T Recommendation G.708 [27].

Therd ationship between system capacity, payload capacity and PDH capacity is shown below:

Table 2: Relationship between system capacity, payload capacity and PDH capacity

PDH channel capacity [Mbit/s] [4 x 2 048 6 x2048
Payload capacity 4 xTU-12 (VC12) |2 x TUG2 (VC2)
System capacity [Mbit/s] 9792 14 400
(sSTM-14) (sSTM-22)

5.2 Baseband parameters

5.2.1 Plesiochronous interfaces
Plesiochronous interfaces at 2 Mbit/s shall comply with ITU-T Recommendation G.703 [25].

These baseband signals shall be carried 'open port', i.e. in atransparent manner independent of their content and they
shall be mapped into a Sub-STM-0 signal as described in ITU-T Recommendation G.708 [27].

Parameters for service channds and wayside traffic channels are outside the scope of the present document.
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5.2.2 SDH baseband interface

The SDH baseband interface shall be in accordance with ITU-T Recommendations G.703 [25], G.707 [26], G.783[28],
G.784[29], G.957[32], ETS 300 635 [9], ETS 300 638 [10].

For sub-STM-0 rates ITU-T Recommendation G.708 [27] mapping applies. Sub STM-0 physical interfaces are under
discussion by the ITU.

A partialy filled STM-1 interface may be used to connect Sub-STM-0 interfaces.

Two STM-1 interfaces shall be possible:
- Coded Mark Inversion (CMI) dectrical (ITU-T Recommendation G.703 [25]); and
- Optical (ITU-T Recommendation G.957 [32]).

The use of reserved bytes contained in the Section OverHead (SOH), and their termination shall be in accordance with
ITU-R Recommendations F.750-3 [20], F.751-2 [21] and for sub-STM-0 with ITU-T Recommendation G.708 [27].

NOTE: Further details on the possible use of the SOH bytes reserved for future international standardization are
givenin TR 101 035[16].

53 Transmitter characteristics

The specified tranamitter characteristics shall be met with the appropriate baseband signals applied at reference point Z'
of figure 1. For PDH interface this shall be a Pseudo Random Binary Sequence (PRBS) according

ITU-T Recommendation O.151 [33] while for SDH interface ITU-T Recommendation O.181 [34] test signal applies.
5.3.1 Transmitter power range

Transmitter maximum mean output power at reference point C' of the system block diagram (figure 1) shall not exceed
+25 dBm for equipment (including tolerance and, if applicable, ATPC/RTPC influence).

Regulatory administrations may define nominal sub-ranges below this maximum limit.

NOTE: Thetechnological evolution may result in equipment falling outside of the range(s) foreseen in this
clause. In this case the equipments of different output power sub-ranges are not considered to require
individual type approval, however their useis subject to individual national agreements.

A capability for output power level adjustment may be required for regulatory purposes, in which case the range of
adjustment, either by fixed or automatic attenuators, should bein stepsof 1 dB or less.

ETSI



15 ETSI EN 301 787 V1.1.1 (2001-04)

53.2 Transmit power and frequency control

5.3.2.1 Automatic Transmit Power Control (ATPC)
ATPC isamandatory feature. The usage of ATPC is optional and, depending on EMC environment.
The ATPC range shall be pre-settable.

If ATPC isused as an interference mitigation technique, itsrange should be from 0 dB (ATPC disabled) up to at least
10 dB. This upper valueis provisional.

Testing shall be carried out with output power level corresponding to:
- ATPC sat manudly to afixed value for system performance (clauses 5.5 and 5.6);
- ATPC sat at maximum available power for transmit performance (clause 5.3).

It shall be verified that the emitted RF spectrum is within the absol ute RF spectrum mask evaluated for the maximum
available output power of the equipment, including the attenuation introduced by RTPC, if any.

NOTE: Wherethe use of ATPC is considered compulsory for regulatory purposes the transmitter output power
shall meet the spectrum mask limits throughout the ATPC range.
5.3.2.2 Remote Transmit Power Control (RTPC)

RTPC isan optional feature. Equipment with RTPC will be subject to manufacturer declaration of RTPC ranges and
related tolerances. Testing shall be carried out with output power level corresponding to:

- RTPC set to the maximum nomina power for transmit performance (clause 5.3) and for system performance
(clauses 5.5 and 5.6).

The RF spectrum mask shall be verified in three points (low, medium, and high) of the RTPC power excursion and with
ATPC set to maximum available power (if any). When these spectrum measurements are made difficulties may be
experienced. Actual measurement methods shall be addressed in further investigations and will be defined in the
conformance testing standard, EN 301 126-1 [14].

RTPC range should be restricted, taking into account the wideband noise generated by the transmitter chain, to ensure
the spectrum mask requirements are met throughout the transmitter output power range.

NOTE: Wherethe use of ATPC is considered compulsory for regulatory purposes the transmitter output power
shall meet the spectrum mask limits throughout the ATPC range.

5.3.2.3 Remote Frequency Control (RFC)

RFC is an optional feature. Equipment with RFC will be subject to manufacturer declaration of RFC ranges and related
change frequency procedure. Testing shall be carried out including:

- RFC setting procedure at least for three frequencies (lower, centre and higher of the covered range);

- RFC setting procedure shall not produce emissions outside the previous and final frequency spectrum mask.

5.3.3 Transmitter output power tolerance
The supplier shall declare the nominal output power.
The tolerance of the nomina output power shall be within the nominal output power as detailed bel ow:

- for systems operating within non-weather-protected locations and within classes 3.3, 3.4 and 3.5 weather
protected locations of +2 dB;

- for systems operating within other classes of weather protected locations of +1 dB.
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5.3.4 Transmit Local Oscillator (LO) frequency arrangements

There shall be no requirement on transmitter LO frequency arrangement.

5.3.5 RF spectrum mask
The spectrum masks are shown in figures 2 and 3.

The 0 dB level shown on the spectrum masks relates to the spectral power density of thenominal centre frequency
disregarding residual carrier.

Masks shall be measured with a modulating base-band signal given by a PRBS signal givenin
ITU-T Recommendation O.151 [33] in the case of PDH signal or ITU-T Recommendation O.181 [34] in the case of
STM-1signd.

The masks for class 4 and 5 systems do not include frequency tolerance.

The recommended spectrum analyser settings for measuring the RF spectrum mask detailed in figures 2 and 3 are
shown in the table 3.

Table 3: Spectrum analyser settings for RF power spectrum measurement

Channel Spacing [MHZz] 3,5
Sweep width [MHZ] 20
Scan time Auto
IF bandwidth [kHZ] 30
Video bandwidth [kHZ] 0,1
+K1[dB]
Transmitter 0
Spectral
Power Density 1
[dB]
e
-30 Class |4
-35
-50
-55
-60
fo f1 f2 f3 f4 f5

NOTE: Frequency from nominal transmitter centre frequency [MHz].

Figure 2: Limits of spectral power density for class 4 systems
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Reference frequenciesf 1 to f 5 and relative attenuation K1[dB] are reported in table 4 for the bit rate and channel
spacing foreseen.

Table 4: Spectrum mask frequency limits

Bit-rate Channel K1 f1 f2 f3 f4 f5
[Mbit/s] spacing [dB] [MHz] | [MHz] | [MHZz] | [MHZz] | [MHZ]
[MHZ]
SSTM-14 3,5 +1 1,4 2,8 3,5 5,45 8,75
+K1[dB]

Transmitter 0
Spectral

Power Density 1

[dB]
7

-30 Class|5

-35
-50

-55
-60

fo f1 f2 f3 f4 f5

NOTE: Frequency from nominal transmitter centre frequency [MHz].

Figure 3: Limits of spectral power density for class 5 systems

Reference frequencies f1 to f5 and relative attenuation K1 [dB] arereported in table 5 for the bit rate and channel
spacing foreseen:

Table 5: Spectrum mask frequency limits

Bit-rate Channel K1 f1 f2 f3 f4 f5

[Mbit/s] spacing [dB] [MHz] | [MHz] | [MHZz] | [MHZ] | [MHZ]
[MHZ]

SSTM-22 3,5 +1 1,4 2,8 3,5 6,1 8,75

5.3.6 Discrete CW lines exceeding the spectrum mask limit

5.3.6.1 Spectral lines at the symbol rate

The power leved (reference point B) of spectral lines at a distance from the channel centre frequency equal to the
symbol rate shall be morethan 37 dB bel ow the average power level of the carrier for class 4 and 43 dB for class 5.
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5.3.6.2 Other spectral lines
In case some CW components exceed the spectrum mask, an additional alowance is given.
Those lines shall not:

* exceed the mask by afactor more than {10 log (CSmin/IFbw) -10} dB;

*  be spaced each other in frequency by less than CSmin.
Where:

CSmin =1 750 kHz for the 18 GHz bands.

IFbw is the recommended resolution | F bandwidth, expressed in kHz, reported in table 3.

Figure 4 shows atypical example of thisrequirement.

Attenuation. A
Relative to centre
frequency

X1
i x2
i K
| D1 | X3
<>
i
. -
j D2 i
<>
>
F - Fo

X1,X2,X3[dB] <10log( CSmin/ IFow) -10

Dl,Dz ZCSmin

Figure 4: CW lines exceeding the spectrum mask (typical example)

5.3.7 Spurious emissions
It is necessary to define spurious emissions from transmitters for two reasons:
a) tolimit interference into systems operating wholly externally to the system channel plan (external emissions);

b) tolimit local interference within the system where transmitters and receivers are directly connected viathe filter
and branching systems (internal emissions).

Thisleadsto two sets of spurious emission limits where the specific limits given for "interna” interference are required
to be no greater than the "externa” level limits at reference point B' for indoor systems and C' for outdoor systems
(where acommon Tx/Rx duplexer is used).
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53.7.1 Spurious emissions-external

According to ITU-R Recommendation F.1191-1 [24], and CEPT/ERC Recommendation 74-01 [3], the externa
spurious emissions are defined as emissions at frequencies which are outside thenominal carrier frequency +250 % of
therdevant channd separation.

The limits of these emissions shall conform to CEPT/ERC Recommendation 74-01 [3].

5.3.7.2 Spurious emissions-internal

Thereisno reguirement to operate transmitting equipment from one manufacturer with receiving equipment from
another, or to multiplex different manufacturers equipment on the same polarization of a common antenna.

5.3.8 Radio frequency tolerance

Maximum radio frequency tolerance shall not exceed +10 ppm. Thislimit includes both short-term factors
(environmental effects) and long-term ageing effects.

In the type test the manufacturer shall state the guaranteed short-term part and the expected ageing part.

54 Receiver characteristics

54.1 Input level range

Theinput level range for a BER < 1073 shall extend for a minimum of 50 dB above the threshold limit specified for
BER = 103in dlause 5.5.1 referenced to point C.

Theinput level range for a BER < 1078 shall extend for a minimum of 41 dB above the threshold limit specified for
BER = 108 in clause 5.5.1 referenced to point C.

However an upper limit above -20 dBm is not required for BER = 103 and —24 dBm for BER = 1078,

54.2 Receiver local oscillator frequency arrangements

There shall be no requirement on LO frequency arrangement.

54.3 Spurious emissions

The limits of these emissions shall conform to CEPT/ERC Recommendation 74-01 [3].

5.4.3.1 Spurious emissions-internal

Given that thereis no requirement to multiplex equipment of different supplier on the same antenna, thereisno
requirement for internal spurious emissions.

5.5 System performance without diversity

All parameters arereferred to reference point C of figure 1. Losses in RF couplers used for protected systems are not
taken into account in the limits specified bel ow.

All measurements shall be carried out with the test signals defined in clause 5.3.
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55.1 BER as a function of Receiver input Signal Level (RSL)

Receiver BER thresholds (dBm) referred to reference point C of the system block diagram (see figure 1) for a BER of
103, 106 and 108 shall be equal to or lower than those stated in table 6.

Table 6: BER performance thresholds (18 GHz band)

RSL @ BER
Spectrum Bit-rate Channel RSL @103 | RSL @ 10€ | RSL @ 108
efficiency spacing [dBm] [dBm] [dBm]
class [Mbit/s] [MHZ]
v v v
4 sSTM-14 3,5 -81 -78 -76
5 SSTM-22 3,5 -76 -73 -71

55.2 Residual BER

The RBER level under simulated operating conditions without interference shall be guaranteed with asignal level at
reference point C which is between 10 dB and 35 dB above the level which gives BER = 106 (as specified in
clause 5.5.1).

To guarantee the designed degree of service, see clause A.4, the network operator may require equipment to meet a
RBER limit with the first adjacent channd interferer. For this equipment the RBER level under simulated operating
conditions with first adjacent channd interference shall be guaranteed with a signal level at reference point C, which is
between 15 dB and 35 dB above the level which gives a BER = 1076 (as specified in clause 5.5.1) and with the adjacent
channd interference set to alevel which reflects the full output power tolerance of the transmitter).

- the RBER shall be for systems capacity of SSTM-14, sSTM-22: RBER < 10°10;

- al measurements are made at the payl oad bit rate defined in clause 5.1.
EN 301 126-1 [14] recognizesthat thisrequirement is subject to a supplier declaration only. However, in informative
annex 3 some background information relating to the actual test methods and test confidence is given.
5.5.3 Interference sensitivity

All receive signal levels and Carrier to Interferenceratio (C/l) measurements are referred to reference point C of the RF
system block diagram (seefigure 1).

5.5.3.1 Co-channel interference sensitivity

The limits of Co-channel Interference shall be asin table 7, giving maximum C/I values for 1 dB and 3 dB degradation
of the 106 BER limits specified in clause 5.5.1.

The Indicative behaviour for these and other values of degradation may be found in figure A.4.1aand A.4.1b.

Table 7: Co-channel interference sensitivity

co-channel RSL @ BER 2 RSL @ 106
interference
Degradation =» 1dB 3dB
Spectrum Bit rate Channel spacing C/I (dB) C/I (dB)
efficiency [Mbit/s] [MHZz]
class v
Vv Vv
4 SSTM-14 3,5 30 26
5 SSTM-22 3,5 37 33
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5.5.3.2 First adjacent channel Interference

The limits of adjacent channd interference shall be as given in table 8 for like modulated signal's spaced of 1 channel
spacing, giving maximum C/I values for 1 dB and 3 dB degradation of the 10 BER limits specified in clause 5.5.1.

The Indicative behaviour for these and other values of degradation may be found in figure A.4.2.

Table 8: First adjacent channel interference sensitivity

First adjacent channel RSL @ BER = RSL @ 10
interference
degradation = 1dB 3dB
Spectrum Bit rate Channel spacing C/I (dB) C/I (dB)
efficiency [Mbit/s] [MHZ]
class v
2
4 SSTM-14 3,5 -4 -8
5 SSTM-22 3,5 0 -4

5.5.3.3 CW Spurious Interference

For areceiver operating at the 106 BER threshold given in table 6, theintroduction of a CW interferer at a certain level
specified below, with respect to the wanted signal and at any frequency in the range 30 MHz to the second harmonic of
the upper frequency of the band, excluding frequencies either side of the wanted centre frequency of the RF channd by
up to 250 % the channel spacing, shall not result in a BER greater than 105,

Theleve of the CW interferer shall be:

e +20dB at any frequency either side of the wanted centre frequency of the RF channel from 250 % up to 500 %
the channel spacing;

» +30dB outside 500 % the channd spacing.

NOTE: When waveguide is used between ref. point A and C, which length ishigher than twice the free space
wavelength of the cut-off frequency (Fc), the lower limit of measurement will beincreased to 0,7 Fc and
to 0,9 Fc when the length is higher than 4 times the same wavelength.

Thistest is designed to identify specific frequencies at which the receiver may have a spurious response, e.g. image

frequency, harmonics of thereceive filter, etc. The actua test range should be adjusted accordingly. Thetest is not
intended to imply a relaxed specification at all out of band frequencies el sewhere specified in the present document.

5.5.34 Front-end non-linearity requirements (two-tone CW spurious interference)

For areceiver operating at the RSL specified in clause 5.5.1 for 10 BER threshold, the introduction of two equal CW
interferers each with alevel of +19 dB, with respect to the wanted signa and located at the second and fourth adjacent
channdl in the receive half-band, shall not result in a BER greater than 10°°.

55.4 Distortion sensitivity

Outage from multi-path phenomenais not considered relevant for the systems subject to the present document.

5.6 System characteristics with diversity

Space diversity receive is not relevant for the systems subject to the present document.

ETSI



22 ETSI EN 301 787 V1.1.1 (2001-04)

Annex A (informative):
Additional information

A.l Feeder/antenna RL

When separated antenna and radio equipment are concerned the antenna/feeder system RL should be considered not
less than 18 dB. The measurement should bereferred to reference point D/D' of figure 1 towards the antenna.

A.2  Automatic Transmit Power Control (ATPC)

ATPC may be useful in some circumstances, e.g.:
- toreduce interference between neighbouring systems or adjacent channes of the same system;
- toimprove compatibility with analogue and digital systems at nodal stations;
- toimproveresidual BER or BBER performance;
- toreduce up fading problems;
- toreduce transmitter power consumption;

- toreduce digital to digital and digital to analogue distant interference between hops which re-use the same
frequency;

- toincrease system gain as a countermeasure againg rainfall attenuation.

ATPC as amandatory featureisaimed at driving the transmit power amplifier output level from a proper minimum
which facilitates the radio network planning requirements and which is used under normal propagation conditions up to
amaximum value which fulfils all the specifications defined in the present document.

ATPC may also be used to increase the output power above the nominal level up to the maximum level specified by the
manufacturer, with the agreement of administrations and operators, during fading conditions. This can be useful
because in frequency ranges above 13 GHz the main limiting factors are given by non-selective fading events.

For planning considerationsin anodal environment a system equipped with ATPC can be considered to operate with its
minimum transmitter power.

When ATPC isafixed feature the ATPC range is defined as the power interval from the maximum (including
tolerances) output power level to the lowest transmitter output power level (at reference point B') with ATPC; when it is
optional two ranges may be defined, a "down-range” from the nominal level to the minimum (including tolerances) and
an "up-range" from the nominal level to the maximum (including tolerances).
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A.3 RBER

In particular applications, wherethereisahigh density of radio links in a specific area, e.g. nodal site, closdly located
radios may use adjacent channdls. Therefore to guarantee the grade of service the equipment will need to meet RBER
criteriain the presence of an adjacent channel interferer.

The RBER is standardized in order to match the ESR (or the BBER) performance required by ITU-R transmission
performance recommendations.

To have sufficient confidence in the measurement, where the BER isrelatively low compared to the actual payload, the
test timeis very long. The actual background to this measurement and the BER figures are detailed in
TR 101 036-1[17].

When eror correction isafitted feature it may be possible to reduce the measurement time by estimating the RBER
using the relevant formula declared by the supplier.

Another option is to ensure that no errors occur during the minimum recording time shown in table A.1.

Table A.1: Zero errors recording times

Bit-rate under test Minimum recording time errors
[Mbit/s] [minutes]
2 82 0
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A.4  Co-channel and adjacent channel interference

The performances for co-channel and adjacent channel spaced by one channd spacing C/I arereported in

clauses 5.5.3.1 and 5.5.3.2 respectively, for 1 dB and 3 dB degradation only; figures A.4.1 and A.4.2 give theindicative
behaviour for other values of degradation. The values represented should not be used for frequency

co-ordination purposes.

Receiver Input Level at Reference Point C
relative to BER 10 threshold

BE

X +3dB
I
\h
X +1dB ~ %

(X dBm)

A
H
[N
o

&
Zz

17 22 27 32

Co-channel C/l referred at point B [dB]

Class 4
Systems

NOTE: X dBm = 1078 BER threshold provided by clause 5.5.1.

Figure A.4.1a: Co-channel interference threshold degradation
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Receiver Input Level at Reference Point C
relative to BER 10 threshold

o m Y -6
BER = 10/0
X+ 3dB
N
I~
X +1dB \@\
(X dBm)
|
25 30 35 40

Co-channel C/l referred at point B [dB]

Class 5
NOTE: X dBm = 1078 BER threshold provided by clause 5.5.1.

Figure A.4.1b: Co-channel interference threshold degradation
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Receiver Input Level at Reference Point C
relative to BER® threshold

-6
RER =10
Clags 4 systems ™| Clags 5 systemp
X +3dB % .
X+1dB 4L || [ e l% B %
(X dBm)
-10 -5 0 +5

Adjacent Channel C/I referred at point B [dB]

NOTE: X dBm = 108 BER threshold provided by clause 5.5.1.

Figure A.4.2: First adjacent channel interference threshold degradation
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Annex B (normative):
System type codes for regulatory procedures

System types reported in the present document shall be identified with the codes reported in table B. 1.

Table B.1: System type codes for radio equipments reported in the present document,

relevant to regulatory procedures for national licensing

Spectrum Channel Bit-rate Frequency System
efficiency spacing [Mbit/s] band type codes
class [MHz] ¥
Vv v v Vv
4 3,5 SSTM-14 B1 1
5 3,5 SSTM-22 B1 2
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Annex C (informative):

Bibliography
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