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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.

Introduction

This clause is optional. If it exists, it is always the third unnumbered clause.

1
Scope

This clause shall start on a new page.

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 a specific reference, subsequent revisions do not apply.

· For a non-specific reference, the latest version applies.

[<seq>]
<doctype> <#>[ ([up to and including]{yyyy[-mm]|V<a[.b[.c]]>}[onwards])]: "<Title>".

[1]
3G TS 25.034: "Example 1, using sequence field".

[2]
3G TR 21 912 (V3.1.0): "Example 2, using fixed text".

3
Definitions, symbols and abbreviations

3.1
Definitions

For the purposes of the present document, the [following] terms and definitions [given in ... and the following] apply.

Definition format

<defined term>: <definition>.

example: text used to clarify abstract rules by applying them literally.

3.2
Symbols

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

Symbol format

<symbol>
<Explanation>

3.3
Abbreviations

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

Abbreviation format

<ACRONYM>
<Explanation>

4 General

From all possible scenarios the ones are selected that have generated trouble in the past for 2G systems. Furthermore the aspects of the WCDMA system are taken into consideration.

5 UTRA Repeater Scenarios

5.1 In-band Scenarios

5.1.1
Outdoor Scenario

The repeater is located close to an area with poor signal strength. The link between repeater and Base Station (BS) is assumed to have a minimum Coupling Loss (CL) of 100 dB (Taken from TS 45.050). The minimum coupling loss between the Mobile Station (MS) and the repeater is assumed to be 70 dB (Taken from TS 25.201). The gain in the repeater of 90 dB is assumed to be a really high value, in practice a more realistic value would be less than that. The noise figure (F) of 5 dB in the repeater is the same as for base stations.
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Figure 5.1 Schematic illustration of the radio link between BS and MS via a Repeater.

Table 5.1: Assumed values for the outdoor scenario

Parameter
Value

BS output power
43 dBm

Coupling loss BS-Repeater (CL1)
100 dB

Repeater gain
90 dB

Repeater noise figure
5 dB

Coupling loss Repeater-MS (CL2)
70

Table 5.2: Analysis of the down-link for the outdoor scenario

Downlink

TX power



RX power
Comment

Max P BS

+43dBm
-57dBm
+90dB
+33dBm
-37dBm
Max received 

P=-25dBm

Noise



-102dBm

-12dBm
-82dBm


Table 5.3: Analysis of the up-link for the outdoor scenario

Uplink:
Comment
RX power



TX power


Min P MS
Below sensitivity level
-130dBm
-30dBm
+90dB
-120dBm
-50dBm


Noise
-101.6dBm

-112dBm
-12dBm
-102dBm1




The received signal strength at the MS after the repeater is below the maximum receiving power. Also the BS can with power control set the MS so the received power at BS is below the sensitivity level.

5.1.2
Indoor scenario

The repeater is located so it takes the outside received signal and transmits it inside a building, and vice versa. Inside the building it is assumed to have about 40 dB as minimum coupling loss. The 40 dB coupling loss comes from TS 45.050.
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Figure 5.2 Schematic illustration of the radio link between BS and MS via a Repeater.

Table 5.4: Assumed values for the outdoor scenario

Parameter
Value

BS output power
43 dBm

Coupling loss BS-Repeater (CL1)
100 dB

Repeater gain
70 dB

Repeater noise figure
5 dB

Coupling loss Repeater-MS (CL2)
70 dB

Table 5.5: Analysis of the down-link for the outdoor scenario

Downlink

TX power



RX power
Comment

Max P BS

+43dBm
-57dBm
+70dB
+13dBm
-27dBm
Max received 

P=-25dBm

Noise



-102dBm

-12dBm
-82dBm


Table 5.6: Analysis of the up-link for the indoor scenario

Uplink:
Comment
RX power



TX power


Min P MS

-120dBm
-20dBm
+70dB
-90dBm
-50dBm


Noise
-102dBm

-132dBm
-32dBm
-102dBm1




5.2 Co-existence scenarios
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Figure 5.3 Illustration of the co-existence scenario.

For co-located BS of different operators transmitting at adjacent channel the repeater has to make sure that just the channel of the operator that owns the repeater is amplified. The filter characteristics cannot reject the unwanted channel as the law of physics does not allow making that kind of filters. 

In this scenario: 

· BS1 is covering UE1, the repeater amplifies and retransmits the signals of BS1

· BS2 is covering UE2, the repeater rejects the signals of BS2 on the adjacent channel, but has still some amplification.

5.2.1
UTRA services

Case to study:

Close UE operating on the Adjacent Channel

5.2.2
2G services

5.3
Co-location
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Figure 5.4 Illustration of the co-location scenario.

This scenario with a high power BS2 close to the Repeater that is transmitting on the adjacent channel of the Repeater created a lot of power at the band the repeater should reject. In such a scenario the repeater might be overdriven already by the signal of the unwanted BS2. This will trigger the internal ALC circuit, which is required to meet the out-of-band-emission specification and the blocking requirement with applied signals. In such a case the gain of the repeater will have to be reduced to the amount that the unit is still meeting the performance specification. 

This will not allow a optimum performance for the desired signal of BS1. In practical installations the way forward is to avoid this situation by either choosing a different location for the repeater or using a very narrow beam directive antenna as donor antenna.

5.3.1
UTRA services

5.3.2
2G services
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� Generated noise: 10log(kN0B/1mW)+F=10log(1.38e-23*290*5e6/1e-3)+5=-102dBm


� Total noise: Nbs+Nrepeater=(-102� NOTEREF _Ref495894569 \h � \* MERGEFORMAT �1�)lin+(-112)lin=-101.6dBm


� Generated noise: 10log(kN0B/1mW)+F=10log(1.38e-23*290*5e6/1e-3)+5=-102dBm


� Total noise: Nbs+Nrepeater=(-102� NOTEREF _Ref495894569 \h � \* MERGEFORMAT �1�)lin+(-132)lin=-102dBm
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