3GPP TR 25.816 V0.0.1 (2005-09)
Technical Report

3rd Generation Partnership Project

Technical Specification Group TSG RAN
 UMTS 900 MHz Work Item Technical Report 
(Release 7)


[image: image2.emf]UMTS 

Macrocell

UMTS 

Macrocell

GSM 

picocell

GSM 

picocell

Pico_BTS

UMTS 

Macrocell

UMTS 

Macrocell

UMTS 

Macrocell

UMTS 

Macrocell

GSM 

picocell

GSM 

picocell

GSM 

picocell

GSM 

picocell

Pico_BTS


The present document has been developed within the 3rd Generation Partnership Project (3GPP TM) and may be further elaborated for the purposes of 3GPP.
 
The present document has not been subject to any approval process by the 3GPP Organizational Partners and shall not be implemented.
 
This Specification is provided for future development work within 3GPP only. The Organizational Partners accept no liability for any use of this Specification.
Specifications and reports for implementation of the 3GPP TM system should be obtained via the 3GPP Organizational Partners' Publications Offices.

3GPP

Postal address

3GPP support office address

650 Route des Lucioles - Sophia Antipolis

Valbonne - FRANCE

Tel.: +33 4 92 94 42 00 Fax: +33 4 93 65 47 16

Internet

http://www.3gpp.org

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.

© 2004, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TTA, TTC).

All rights reserved.


Contents

4Foreword

Introduction
4
1
Scope
5
2
References
5
3
Definitions, symbols and abbreviations
5
3.1
Definitions
5
3.2
Symbols
5
3.3
Abbreviations
5
4
Study of the RF requirements
6
4.1 Reusability of existing UMTS 850 and UMTS 1800 MHz simulation results and RF requirements
6
4.2 Additional deployment scenarios and simulation results
6
4.2.1 Scenario_1:  UMTS(macro)-GSM(macro) in Urban area with cell range of 500 m in uncoordinated operation
7
4.2.2 Scenario_2:  UMTS(macro)-GSM(macro) in Rural area with cell range of 5000 m in uncoordinated operation
7
4.2.3 Scenario_3:  UMTS(macro)-GSM(macro) in Rural area with cell range of 5000 m in coordinated operation
7
4.2.4 Scenario_4:  UMTS(macro)-UMTS(macro) in Rural area with cell range of 5000 m in uncoordinated operation
7
4.2.5 Scenario_5:  UMTS(macro)-GSM(micro) in Urban area in uncoordinated operation
7
4.2.6 Scenario_6:  UMTS(macro)-GSM(pico) in Urban area in uncoordinated operation
7
4.3 Channel Raster
7
4.5 Specific Node B requirements for UMTS900
7
4.6 Specific UE requirements for UMTS900
7
5
Required changes to the Specifications
7
5.1 Required changes to TS 25.104
7
5.2 Required changes to TS 25.101
7
Annex <X>: Change history
9


Foreword

This Technical Report 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

.

1
Scope

This document is the technical report of the UMTS 900 MHz WI which was approved in TSG RAN meeting #26 [1].  

The purpose of this TR is to summarize the study of radio frequency (RF) requirements for UTRA-FDD operating in the 900 MHz Band defined as follows : 

· 880 – 915 MHz: Up-link (UE transmit, Node B receive)

· 925 – 960 MHz: Down-link (Node B transmit, UE receive)

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.  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]

RP-040541, “WI proposal for UMTS 900 MHz”
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.

3.2
Symbols

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

3.3
Abbreviations

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

WCDMA – Wideband Code Division Multiple Access, a type of cellular system meeting ITU-2000 requirement

UMTS – Universal Mobile Telecommunications System, often used synonymously with WCDMA

GSM – Mobile cellular system (throughout this document, this acronym is generally to also means the services GPRS and EDGE, both enhancements to GSM, unless not applicable to the discussion.)

UE – User Equipment, also cellular terminal

BS – Cellular system base station

DL – Downlink, the RF path from BS to UE

ACIR – Adjacent Channel Interference Rejection

TX – Transmitter

RX – Receiver

4 Study of the RF requirements

Editor’s  note : This part will include the simulation work for the RF requirements : assumption and results.
4.1 Reusability of existing UMTS 850 and UMTS 1800 MHz simulation results and RF requirements

Editor’ s note : This subclause will explain what part of RF requirements are derived from UMTS 850 and UTS 1800 bands and applicable to UMTS 900 MHz
4.2 Additional deployment scenarios and simulation results

Editor’s  note : This subclause will explain the additional scenarios identified for the introduction of UMTS900 
4.2.1 Scenario_1:  UMTS(macro)-GSM(macro) in Urban area with cell range of 500 m in uncoordinated operation 
4.2.2 Scenario_2:  UMTS(macro)-GSM(macro) in Rural area with cell range of 5000 m in uncoordinated operation

4.2.3 Scenario_3:  UMTS(macro)-GSM(macro) in Rural area with cell range of 5000 m in coordinated operation  

4.2.4 Scenario_4:  UMTS(macro)-UMTS(macro) in Rural area with cell range of 5000 m in uncoordinated operation  

4.2.5 Scenario_5:  UMTS(macro)-GSM(micro) in Urban area in uncoordinated operation  
4.2.6 Scenario_6:  UMTS(macro)-GSM(pico) in Urban area in uncoordinated operation 
a). Interference analysis method 
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Figure 1: UMTS macrocell and GSM picocell co-existence scenario

The co-existence scenario 6 of UMTS macrocell and GSM picocell is indicated in the figure 1. In urban area, the UMTS macrocellular network layout is defined in the scenario 1 of TR25.816 section 4.2.1. GSM pico BTS is situated inside of a building.  UMTS macro BTS antenna is installed on the top of a different building, as shown in the figure 1. Both GSM MS and UMTS UE are located inside of the building within the GSM picocell coverage area.

It is proposed to analyze the interference from UMTS UE to GSM pico-BTS by link analysis without performing Monte-Carlo simulation.

The objective is to analyze the interference from UMTS UE to GSM pico-BTS in several typical cases, including the worst case. 
1) Outdoor UMTS UE Tx power distribution

Outdoor UE Tx power distribution is to be derived from the Monte-Carlo simulations for the UMTS900 deployment scenario 1 defined in TR25.816 section 4.2.1. The outdoor UMTS UE Tx power distribution (CDF %) is indicated in the figure 2.

Figure 2: UMTS UE Tx power distribution

Two typical UMTS UE TX powers are the transmitted power at 90% and  50%.

2) Indoor UMTS UE Tx power
Indoor UMTS UE Tx power can be estimated by the addition of the In-building Penetration Factor IPF to the outdoor UE Tx power, as shown in Figure2.  

Indoor UE Tx power = Outdoor UE Tx power  + IPF




(1)

Where IPF (Indoor Penetration Factor) represents the in-building penetration loss, two typical IPF values of 15 dB and 10 dB are to be used in the analysis.

 As an option, The Indoor UE Tx power can also be obtained from the indoor UE Tx power distribution derived from the simulations for the scenario 5, in this case, Two typical Indoor UE TX powers at 90% and 50% will be used in the analysis.


If 


Indoor UE Tx power > Maximum UE Tx power


Then




Indoor UE Tx power =   Maximum UE Tx power



(2)

Where Maximum UE Tx power = 21 dBm .
3) Determination of UE Tx power in GSM receiving channel

UE Tx power in GSM channel = Indoor UE Tx power – ACLRdf


(3)   

Where UE Tx power is the indoor UMTS UE Tx power obtained by step 2). ACLRdf is the attenuation which can be obtained from UMTS UE Tx spectrum mask defined in TS25.101 at UMTS – GSM carrier separation df. Two typical carrier separations of 2.8 MHz and 4.8 MHz will be considered.

4) Typical GSM picocell cell range

It is assumed that the typical GSM picocellular cell range is of 50 m.

5) Determination of interference level on GSM uplink

Interference level from UMTS UE with several typical MCL values is to be added to the GSM pico-cell uplink.


Iext = UE Tx power in GSM channel – MCL





(4)
Where MCL is the minimum coupling loss between UMTS UE and GSM pico_BTS, MCL values corresponding two typical distances of 3m and 15 m between UMTS UE and GSM pico_BTS are to be analyzed. 
6) Analysis of the impact on GSM picocell uplink

To analyze the GSM picocell uplink performance with the presence of interference from UMTS UE in different typical cases.  It is supposed that GSM uplink power control is activated.

7) Indoor propagation model

COST231 indoor propagation model will be used for the indoor pathloss calculation :

PL( R)  ( dB) = 37  + 30 Log (R)





(5)

Where R is the distance in meter.   

b). Link analysis assumptions for scenario 6

	
	UMTS macrocell
	GSM picocell

	
	BS
	UE
	BTS
	MS

	Maximum Tx power (dBm)
	43
	21 
	20 
	33

	Antenna height (m)
	TR25.816 Section 4.2.1
	TR25.816 Section 4.2.1
	3
	1.5

	Antenna gain (dBi)
	TR25.816 Section 4.2.1
	TR25.816 Section 4.2.1
	0
	0

	Reference sensitivity (dBm)
	TR25.816 Section 4.2.1
	TR25.816 Section 4.2.1
	-88
	-102

	Spectrum mask
	TS25.104
	TS25.101
	TS45005
	TS45005

	Blocking characteristics
	TS25.104
	TS25.101
	TS45005
	TS45005

	Cell range (m)
	TR25.816 Section 4.2.1
	50

	UMTS UE Tx power typical values from the scenario 1 or scenario 5 simulations
	90%,    50%
	

	Carrier separation (MHz)
	2.8,    4.8
	

	Distance between UMTS UE and GSM pico_BTS (m)
	3,   15
	

	
	


4.3 Channel Raster

4.5 Specific Node B requirements for UMTS900

4.6 Specific UE requirements for UMTS900

5 Required changes to the Specifications

Editor’ s note : This part will include the Text proposals to update the TS

5.1 Required changes to TS 25.104

Required changes in specification TS 25.104 are discussed in Table 1. Requirements which are not shown are applicable to UMTS 900 MHz without any modifications from the existing Band I specifications.

Table 1. Required Changes in TS 25.104

	Section
	Requirement
	Discussion / Required Changes in TS 25.104

	
	
	


5.2 Required changes to TS 25.101

Required changes in specification TS 25.101 are discussed in Table 2. Requirements which are not shown are applicable to UMTS 900 MHz without any modifications from the existing Band I specifications.

Table 2. Required Changes in TS 25.101

	Section
	Requirement
	Discussion / Required Changes in TS 25.101

	
	
	


Editor’s Note : the list of the affected specifications could be found into the WIDS [1]. Additional sub clauses will be added accordingly for 25.113, 25.133, 25.141,25.331,25.942, 25.306,25.307 and  34.121
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