ETS| TS 125 461 V6.1.0 (2004-12)

Technical Specification

Universal Mobile Telecommunications System (UMTS);
UTRAN luant interface: Layer 1
(B3GPP TS 25.461 version 6.1.0 Release 6)

G

D




3GPP TS 25.461 version 6.1.0 Release 6 1 ETSI TS 125 461 V6.1.0 (2004-12)

Reference
RTS/TSGR-0325461v610

Keywords
UMTS

ETSI

650 Route des Lucioles
F-06921 Sophia Antipolis Cedex - FRANCE

Tel.: +334 9294 42 00 Fax: +33 4 93 65 47 16

Siret N° 348 623 562 00017 - NAF 742 C
Association a but non lucratif enregistrée a la
Sous-Préfecture de Grasse (06) N° 7803/88

Important notice

Individual copies of the present document can be downloaded from:
http://www.etsi.org

The present document may be made available in more than one electronic version or in print. In any case of existing or
perceived difference in contents between such versions, the reference version is the Portable Document Format (PDF).
In case of dispute, the reference shall be the printing on ETSI printers of the PDF version kept on a specific network drive
within ETSI Secretariat.

Users of the present document should be aware that the document may be subject to revision or change of status.
Information on the current status of this and other ETSI documents is available at
http://portal.etsi.org/tb/status/status.asp

If you find errors in the present document, please send your comment to one of the following services:
http://portal.etsi.org/chaircor/ETSI_support.asp

Copyright Notification

No part may be reproduced except as authorized by written permission.
The copyright and the foregoing restriction extend to reproduction in all media.

© European Telecommunications Standards Institute 2004.
All rights reserved.

DECT™, PLUGTESTS ™ and UMTS™ are Trade Marks of ETSI registered for the benefit of its Members.

TIPHON™ and the TIPHON logo are Trade Marks currently being registered by ETSI for the benefit of its Members.
3GPP™is a Trade Mark of ETSI registered for the benefit of its Members and of the 3GPP Organizational Partners.

ETSI


http://www.etsi.org/
http://portal.etsi.org/tb/status/status.asp
http://portal.etsi.org/chaircor/ETSI_support.asp

3GPP TS 25.461 version 6.1.0 Release 6 2 ETSI TS 125 461 V6.1.0 (2004-12)

Intellectual Property Rights

IPRs essential or potentially essential to the present document may have been declared to ETSI. The information
pertaining to these essential IPRs, if any, is publicly available for ETSI member s and non-member s, and can be found
in ETSI SR 000 314: "Intellectual Property Rights (IPRs); Essential, or potentially Essential, IPRs notified to ETS in
respect of ETS standards', which is available from the ETS| Secretariat. Latest updates are available on the ETSI Web
server (http://webapp.etsi.org/| PR/home.asp).

Pursuant to the ETSI IPR Palicy, no investigation, including I PR searches, has been carried out by ETSI. No guarantee
can be given as to the existence of other IPRs not referenced in ETSI SR 000 314 (or the updates on the ETSI Web
server) which are, or may be, or may become, essential to the present document.

Foreword
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Foreword

This Technical Specification has been produced by the 3" Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal
TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an
identifying change of release date and an increase in version number as follows:

Version x.y.z
where;
x thefirst digit:
1 presented to TSG for information;
2 presented to TSG for approval;
3 or greater indicates TSG approved document under change control.

y the second digit isincremented for all changes of substance, i.e. technical enhancements, corrections,
updates, etc.

z thethird digit isincremented when editorial only changes have been incorporated in the document.
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1 Scope

The present document specifies the standards alowed to implement Layer 1 on the luant interface.

The specification of transmission delay requirements and O&M requirements are not in the scope of the present
document.

2 References

The following documents contain provisions which, through reference in this text, constitute provisions of the present
document.

« References are either specific (identified by date of publication, edition number, version number, etc.) or
non-specific.

» For aspecific reference, subsequent revisions do not apply.

* For anon-specific reference, the latest version applies. In the case of areference to a 3GPP document (including
a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same
Release as the present document.

[1] 3GPP TS 25.462: "UTRAN luant interface: Signalling transport".
[2] I SO/IEC 8482 (1993): "Information technology - Telecommunications and information exchange
between systems - Twisted pair multipoint interconnections”.
[3] TIA/EIA TSB89: 'Application guidelines for TIA/EIA-485-A'
3 Definitions and abbreviations

3.1 Definitions
For the purposes of the present document, the following terms and definitions apply:
On-Off keying: A modulation system in which a carrier is switched between two states, ON and OFF.

Common Feeder Cable: Feeder cable where some antenna line devices (e.g. RET, TMA) are connected via the same
feeder cable.

3.2 Abbreviations

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

BS Base Station

DC Direct Current

ISB Idle-state biasing

OOK On-Off-Keying

RET Remote Electrica Tilt Unit
RF Radio Frequency

TMA Tower-Mounted Amplifier

ETSI
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4 luant Layer 1

4.1 General

There are two layer 1 options:
- R$485 option: A screened multicore cable, which supports a conventional R$485 serial multi-drop bus.

- Modem option: A connection to a RET control unit by way of a coaxial cable which is shared with DC supply
and RF signals.

Both layer 1 options support the connection of two-way serial data and DC power to the RET antenna device.
At least one of these two layer 1 options needs to be supported.

The default data rate for both layer 1 options shall be 9.6 kbps. Higher data rates of 38.4 kbps for both layer 1 options
and 115.2 kbps only for the RS485 layer 1 option may optionally be supported. Each unit communicates on one of the
three data rates, but different units on the same interface may use different data rates.

After any reset, a secondary station shall alternate between supported data rates. When aternating between data rates,
the rate shall be held constant for 300 ms. After every correctly received device scan command (see [1]) indepent of
whether it matches or not, at one of the supported datarates, that data rate shall be held constant for 1.5 seconds. After
successful reception of an address assignment frame, the secondary station shall use that datarate until it is reset.

Datarates:
9.6 kbps+ 3%
38.4 kbps+ 3 %
115.2 kbps+ 3 %

The format of the data octet shall be as shown in figure 4.1:

V-V, 4
Idle Idle

Logica 1 TTTTTTTTTTTT

Carrier Off i
>
i Time

Logica 0 T ) S

Carrier On fLeast significant hit TStop bit (1)

Startbit (0) Most significant bit

Figure 4.1: Format and order of transmitted data

ETSI



3GPP TS 25.461 version 6.1.0 Release 6 7 ETSI TS 125 461 V6.1.0 (2004-12)

4.2 RS485 option

This option are constituted by a two wire bi-directional multi-drop configuration conforming to [2]. The mapping of
mark/space to logical one and zero as referred to in [2] shall be according to figure 4.1.

The use of Idle-State Biasing (ISB), also caled idle-line failsafe in [3], is mandatory. The bias voltages shall be applied
only by the primary station to any separate R485 bus. The polarity of the idle-state biasis defined as a transmitted 1.

The R485 transmitter shall be set to drive the bus before the first starthit is sent and held active until the last stop bit is
sent. The RS485 transmitter shall stop driving the bus within 20 bit-times after the last stop bit is sent.

If aRET modem isused ISB shall beimplemented by the RET modem.

4.3 Modem option

The connection to a RET control unit by way of a coaxia cable which is shared with DC supply and RF signalsis
provided by two modems, a BS modem and a RET modem. The BS modem shall be either connected to the antenna
connector of the BS or integrated in the BS. It provides signal transmission to the RET modem and signal reception
from the RET modem over the antenna feeder cable. The RET modem is located between antenna feeder cable and
antenna. Modem configurations and reference points for modem characteristics are specified in figure 4.2 and
figure 4.3. Unless otherwise stated, requirements in this section apply to BS modem and RET modem.

— Reference point 4

Control Data
RET modem

DC power 4—*
0

/ ~ Reference point 3

Reference point 5

luant <—— Antenna Feeder Cable

— Reference point 2

©
Control Data <€— BS modem

DC power —>

Reference point 1
(BS antenna connector)

Base Station without
BS modem

Figure 4.2: Modem configuration and modem reference points for base station without BS modem
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Reference point 4

Control Data. ¢—p) RET modem

DC power

L
~ Reference point 3
Reference point 5

[uant < Antenna Feeder Cable

Reference point 2
‘/(BS antenna connector)

Base Station
with BS
modem integrated

Figure 4.3: Modem configuration and modem reference points for
base station with integrated BS modem

4.3.1 Interference with existing systems
The modem circuit shall be capable of managing its transmitting characteristic according to subclause 4.3.5.

43.1.1 Carrier frequency and frequency stability
The following carrier frequency shall be used for this application:

2.176 MHz + 100 ppm

4.3.1.2 Modem isolation and modem emissions

The BS modem shall provide at least 41 dB attenuation for frequencies below 400 MHz between reference point 2 and
reference point 1 to protect the base station from emissions of the RET modem.

BS modem emissions at reference point 1 for frequencies below 400 MHz shall be at least 41 dB below the levels
specified for the modem spectrum emission mask in subclause 4.3.4.2 to protect the base station from emissions of the
BS modem.

The RET modem shall provide at least 41 dB attenuation for frequencies below 400 MHz between reference point 3 and
reference point 4 to protect other radio systems from emission of the BS modem.

RET modem emissions at reference point 4 for frequencies below 400 MHz shall be at least 41 dB below the levels
specified for the modem spectrum emission mask in subclause 4.3.4.2 to protect other radio systems from emission of
the RET modem.

431.3 Modem intermodulation attenuation

BS modem and RET modem shall provide intermodulation attenuation of [TBD] at ainterferer level of [TBD].

ETSI
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4.3.2 Recovery time
A minimum recovery time shall be allowed between receiving and transmitting messages on the bus. For this reason a
minimum permitted response time is specified in subclause 4.5 in [1].
4.3.3 Impedance
The modem transceiver shall provide constant impedance in both transmitting and receiving modes:
- Nomina impedance Z,: 50 Q.
- Return loss at nominal modem carrier frequency > 6 dB.

- Returnlossin base station operating band [TBD].

4.3.4 Modulator characteristics

4.3.4.1 Levels
ON-Leve: +3dBm+2dB
OFF-Level: < -40 dBm

4.3.4.2 Spectrum emission mask

The modem spectrum emission mask is specified in figure 4.4. Intermediate val ues may be obtained by linear
interpolation between the points shown. The corresponding measurement bandwidths are specified in table 4.1. For
modem configurations according to figure 4.2 the BS modem shall meet the spectrum emission mask at reference
point 2. For modem configurations according to figure 4.3 the base station with BS modem integrated shall meet the
spectrum emission mask at reference point 2 only for frequencies below 400 MHz. RET modems shall meet the
spectrum emission mask at reference point 3.

.5dBm
-25dBm,
fo
PN -115dBm _
800 kHz | -125 dBm
]
9kHz 1MHz | 1MHz 50 400MHz  1GHz 12.75GHz

< »

Figure 4.4: Modem spectrum emission mask.

Table 4.1: Modem spectrum emission mask measurement bandwidth

Band Measurement Bandwidth
9 kHz - 150 kHz 1 kHz
150 kHz - 30 MHz 10 kHz
30 MHz - 1 GHz 100 kHz
1 GHz-12.75 GHz 1 MHz
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4.3.5 Demodulator characteristics

The demodulator shall fulfil the requirement in section 4.3.6 for a carrier On level within +5 dBmto-12 dBmand a
carrier Off level lessthan -18 dBm. The levels within —12 dBm to —18 dBm are undefined.

4.3.6 Duty cycle variation

In order to guarantee proper transmission of data bits through the processes of modulation and demodulation, the
following limit shall be met for the duty cycle variation:

ADCSYSTEM = |DCRX - DCTXl <10%
Where:  ADCsysrem iS the difference between the duty cycles of the transmitted and received bit streams,
DCrx = Duty cycle for the input bit stream, and

DCrx = Duty cycle for the output bit stream.

Cruty cycle for bil siveam = gpT, duby cycle for 00K = ToggT
Figure 4.5: Duty cycles of the bit stream and OOK modulated subcarrier
For transmission through a coaxial cable, two converters are required, one from a bit stream to OOK (modulator) and

one from OOK back to a bit stream (demodulator), so for each converter half of the total duty cycle toleranceis
available.

For an input bit stream with a duty ratio of 50 %, the cascaded modulator and demodulator shall provide an output bit
stream with a duty ratio within the limits 40 % - 60 %, measured in each case at 0.5 times peak amplitude (see
figure 4.5).

4.4 DC power supply

4.4.1 Power consumption
The DC supply requirements referes to reference points 3 and 5 in section 4.3.

The RET control unit and a RET modem shall be able to operate with a DC supply voltage range of 10V —30 V.

ETSI
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The RET has two power consumption modes:

Table 4.1.a: Power consumption modes for RET

Power mode Maximum power consumption
High <15W
Low <2W

A RET modem maximum power consumption shall be <2 W.

A RET modem shall impose a voltage drop less than 2 Volt between reference point 3 and 5.

442 Conducted emission

The levels of generated conducted noise and ripple on DC Power supply shall be within the limits given in table 4.2.

Table 4.2: Noise and ripple

Item Limit Frequency Remarks

RET power mode 70 mVpp 0.15 - 30 MHz Only one operating unit a time
High

RET power mode 20 mVpp 0.15- 30 MHz
Low

All RET units connected to a DC supply bus shall exhibit full performance up to the limit of 112 mVpp total noise and
ripple within 0.15 - 30 MHz.

ETSI
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Change history
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2004 RAN#25
September [TSG- RP-040344 _ _ | approved at TSG-RAN#25 and placed under change control 1.0.0 | 6.0.0
2004 RAN#25
12/2004 26 RP-040444 1 DC power supply distribution 6.0.0 | 6.1.0
12/2004 26 RP-040444 2 1 [Improved demodulator characteristics specification 6.0.0 | 6.1.0
12/2004 26 RP-040444 3 - |Requirements missing for when the RS485 bus shall not be 6.0.0 | 6.1.0

driven by the secondary device

12/2004 26 RP-040444 4 1 [RET DC power consumption modes 6.0.0 | 6.1.0
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