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Foreword

This Technical Specification has been produced by the 3rd 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
the first 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 is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

z
the third digit is incremented when editorial only changes have been incorporated in the document.
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Scope

The present document specifies the standards regarding radio characteristics on the Iuant interface. For further information regarding the Iuant Interface, see reference [1], [2] and [3].
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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 a specific reference, subsequent revisions do not apply.

· For a non-specific reference, the latest version applies.  In the case of a reference 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 25.461: "UTRAN Iuant Interface: Layer 1".

[2]
3GPP TS 25.462: "UTRAN Iuant Interface: Signalling Transport".

[3]
3GPP TS 25.463: "UTRAN Iuant Interface: Remote Electrical Tilt (RET) Antennas Application Part (RETAP) Signalling".

[4]
3GPP TS 25.104: "Base Station (BS) radio transmission and reception (FDD)".

[5]
3GPP TS 25.113: "Base Station (BS) and repeater ElectroMagnetic Compatibility (EMC)".
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Definitions, symbols and abbreviations

3.1

Definitions

For the purposes of the present document, the following terms and definitions apply.

RET control unit: A unit that controls the RET.

BS Modem: A device, at the base station side of the feeder, that supports a connection to a RET control unit by way of a feeder coaxial cable, which is shared with DC supply and RF signals. The BS Modem can be either integrated or not integrated in the base station.

RET Modem: A device, at the antenna side of the feeder, that supports a connection to a RET control unit by way of a feeder coaxial cable, which is shared with DC supply and RF signals.
3.2

Symbols

void

3.3

Abbreviations

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

BS
Base Station

DC
Direct Current

RET
Remote Electrical Tilt 

RF
Radio Frequency
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General

This document is only considering the layer 1 modem option:

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

which supports the connection of two-way serial data and DC power to the RET control unit.

4.1

Overview

The connection to a RET control unit by way of a coaxial cable which is shared with DC supply and RF signals is 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 4.1 and figure 4.2. 
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Figure 4.1: Modem configuration and modem reference points for base station without BS modem
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Figure 4.2: Modem configuration and modem reference points for base station with integrated BS modem

5 Operating band and in band performance

A UTRA/FDD BS or RET modem is designed to operate in one or several pass bands within either of the following paired frequency bands;

Table 5.0: Frequency bands

	Operating Band
	UL Frequencies
UE transmit, Node B receive
	DL frequencies
UE receive, Node B transmit

	I
	1920 – 1980 MHz
	2110 –2170 MHz

	II
	1850 –1910 MHz
	1930 –1990 MHz

	III
	1710-1785 MHz
	1805-1880 MHz

	IV
	1710-1755 MHz
	2110-2155 MHz

	V
	824 – 849MHz
	869-894MHz

	VI
	830-840 MHz
	875-885 MHz


The operating band of the BS or RET modem shall be defined as the sum of passbands it is designed for.

5.1 
Impedance

The nominal impedance and return loss in the external BS or RET modem operating band shall be: 

· Nominal impedance Z0: 50 (
· Return loss ( TBD dB

5.2 

Insertion loss

The insertion loss in the external BS or RET modem operating band shall be:

· Insertion loss ( 0.3 dB

5.3 

Time delay and accuracy

The time delay and accuracy in the external BS and RET modem operating band shall according to the table:

Table 5.1: Time Delay and accuracy
	
	External BS Modem
	RET Modem

	Delay
	To be declared by manufacturer.
	To be declared by manufacturer.

	Accuracy
	( 1 ns
	( 1 ns
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Spurious emission

6.1

Carrier frequency 

The following carrier frequency shall be used for this application: 

fo  = 2.176 MHz

6.2

Spectrum emission mask

The modem spectrum emission mask is specified in figure 6.1. Intermediate values shall be obtained by linear interpolation between the points shown. The corresponding measurement bandwidths are specified in table 6.1. 
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Figure 6.1 Modem spectrum emission mask
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The requirements above 152 MHz is only applicable for the UL frequencies of the external BS or RET modem operating 

band. Otherwise the BS requirements for spurious emission according to TS 25.104 apply.

 


Table 6.1: 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


6.3
Modem emissions

For modem configurations according to figure 4.1 the BS modem shall meet the spectrum emission mask at reference point 2. For modem configurations according to figure 4.2 the base station with integrated BS modem shall meet the spectrum emission mask at reference point 2 when that is a relaxation compared to the BS requirement according to TS 25.104. Otherwise the BS requirements according to TS 25.104 apply. 

RET modems shall meet the spectrum emission mask at reference point 3.

BS modem emissions at reference point 7 shall be attenuated at least according to the modem attenuation in figure 6.2  compared to the levels specified for the modem spectrum emission mask in subclause 6.2 to protect the base station from emissions of the BS modem.

RET modem emissions at reference point 4 shall be attenuated  at least according to the modem attenuation in figure 6.2  compared to the levels specified for the modem spectrum emission mask in subclause 6.2 to protect other radio systems from emission of the RET modem.

6.4
Modem attenuation 

The BS modem shall provide minimum attenuation according to figure 6.2 between reference point 2 and reference point 7, according to figure 4.1, to protect the base station from emissions of the RET modem. 

The RET modem shall provide minimum attenuation according to figure 6.2 between reference point 3 and reference point 4, according to figure 4.1 and 4.2, to protect other radio systems from emission of the BS modem.
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Interference with Existing Systems

The external BS modem and RET modem shall meet the intermodulation requirements according to table 8.1 for IM3. IM5 or higher shall meet the requirements according to the spectrum emission mask in figure 6.1.

Table 8.1: Intermodulation requirements for IM3

	
	Output power per carrier 

	# of carriers
	(  40 dBm
	43 dBm
	46 dBm
	50 dBm

	2
	-125 dBm/1 MHz
	-120 dBm/1 MHz
	-98 dBm/100 kHz
	?

	4
	-120 dBm/1 MHz
	-98 dBm/100 kHz
	-98 dBm/100 kHz
	?

	8
	?
	?
	?
	?

	10
	?
	?
	?
	?

	12
	?
	?
	?
	?


[Note: 
-125 dBm/1 MHz is according to the spectrum emission mask to meet 0.1 dB receiver sensitivity degradation requirement.
-120 dBm/1 MHz is allowing 0.3 dB receiver sensitivity degradation to have a value that is realistic in long term field environment and not to drive cost. 
–98 dBm/100 kHz is required to meet the spurious emission requirement for coexistence, but own system will depend on antenna coupling loss or other site engineering solutions.]
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DC characteristics

The modem characteristics for DC, i.e. the behaviour below 9 kHz shall be specified. The behaviour for the RET and BS modem shall be specified as DC block, DC feed through or DC Short circuit. Manufacturer to declare which option that is supported.

Table 8.1: BS Modem DC characterisitics

	External BS Modem
	Reference point 7
	Reference point 2

	Option 1
	DC Short circuit.
	DC feed

	Option 2
	DC feed through
	DC feed


Table 8.2: RET Modem DC characterisitics

	RET Modem 
	Reference point 3
	Reference point 4

	Option 1
	DC Block
	DC Short circuit.

	Option 2
	DC feed through
	DC feed 
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DC Power Supply

Noise and ripple from the DC port to the RF ports shall be attenuated to fulfil the Spectrum Emission Mask and Modem Emission requirements according to chapter 6.2 and 6.3. Requirements are according to table  9.1 and 9.2 for the frequency range 9 kHz to 12.75 GHz..

Table 9.1: RET modem DC Power Supply

	
	Output ports

	Input port
	Reference point 3
	Reference point 4

	Reference point 5
	Attenuation TBD
	Attenuation TBD


Table 9.2: BS modem DC Power Supply

	
	Output ports

	Input port
	Reference point 7
	Reference point 2

	Reference point 6
	Attenuation TBD
	Attenuation TBD
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Electro Magnetic Compatibility

BS Modem and RET Modem shall be compliant to applicable parts in TS 25.113 [5].

11

Conformance Test

This chapter is for further study. Among other things, the RET communication bit pattern for verification of the spectrum mask has to be defined.
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