3GPP TR 25.820 V0.2.0 (2007-10)
Technical Report

3rd Generation Partnership Project;

Technical Specification Group Radio Access Networks;

3G Home NodeB Study Item Technical Report

(Release 8)

[image: image1.jpg]K oy




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.

Keywords

UMTS, Radio

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.

© 2006, 3GPP Organizational Partners (ARIB, CCSA, ETSI, T1, TTA, TTC).

All rights reserved.


Contents

3Contents


4Foreword


51
Scope


52
References


53
Definitions, symbols and abbreviations


64
Introduction


64.1
Task description


75
Requirements


75.1
Base Station Requirements


75.1.1
Maximum Output Power


85.2
High Level Requirements


85.2.1
Emergency Services


85.2.2
HNB specific Emissions Requirements


95.2.3
Regulatory Requirements


95.3
Deployment Scenarios


95.3.1
Deployment Band


95.3.2
Frequency


95.3.3
UE speed


96
RF-related issues


96.1
Interference Scenarios


116.2
Coexistence Simulation Parameters


117
Frequency accuracy


118
Associated class definitions


119
Architecture


1110
Implications of deployment and/or operational scenario for 3G Home NodeB


1211
Mobility scenarios


1212
Access control scenarios




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.
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Scope

Start of rapporteur’s comments

To provide initial guidance, the following text is taken from the agreed study item proposal [1]. 
This document is a technical report of the study item on Home NodeB/eNodeB, which was approved in TSG RAN#35. The purpose of this study item is to characterise the 3G Home NodeB environment and provide a feasible solution for providing high data rate low cost services in that environment.
Work for the LTE Home NodeB should benefit from the scenarios defined as part of this study in as much as such scenarios are technology agnostic.

In addition to the schedule and status of the study item, the report includes a description of the motivation of requirements and specification recommendations.

End of rapporteur’s comments
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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]
RP-070257, “Proposed Study Item on 3G Home NodeB”, Source: Nokia, Siemens Networks, Ericsson, Motorola, Alcatel-Lucent, Samsung, Huawei, NEC, TSG RAN#35..

[2] 
3GPP TR 25.942 V6.4.0, “Radio Frequency (RF) system scenarios”

[3] 
3GPP TR 25.951 V6.3.0, “FDD Base Station (BS) classification”
[4] 
3GPP TS 25.104 v7.6.0 “Base Station (BS) radio transmission and reception (FDD)
[5] 
R4-070875, “Minutes of Home Node B Telephone Conference #1. June 7, 2007”, Source: Motorola, RAN WG4 (Radio) meeting #43 bis, Orlando, US, 25 – 29 June 2007

[6] 
R4-071252, “Minutes of Home NodeB/ ENodeB Telephone Conference #2. July 10, 2007”, Source: Motorola, RAN WG4 (Radio) meeting #44, Athens, GR, 25 – 29 June 2007

[7] 
R4-071253, “Minutes of Home NodeB/ ENodeB Telephone Conference #2. July 10, 2007”, Source: Motorola, RAN WG4 (Radio) meeting #44, Athens, GR, 25 – 29 June 2007
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Definitions, symbols and 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, can be translated to receiver selectivity when the emission mask of the interfering signal is accounted for.

TX
Transmitter

RX
Receiver

HNB
Home NodeB

eHNB
evolved Home Node B

MBSFN
Multicast/Broadcast over a Single Frequency Network
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Introduction
Start of rapporteur’s comments

To provide initial guidance, the following text is taken from the agreed study item proposal [1]. 
“Within the course of increasing UMTS terminal penetration and fixed-mobile convergence, an upcoming demand for 3G Home NodeBs to provide attractive services and data rates in home environments is observed.

UTRAN is not optimal suited for this application as UTRAN was developed and defined under the assumption of coordinated network deployment whereas home NodeBs are typically associated with uncoordinated and large scale deployment.

Aim of this feasibility study is to investigate optimization and amendments to the UTRAN standard in order to fully support the application of Home NodeBs. The scope of this study item is limited to FDD mode.

This study includes but is not limited to the architecture aspect, handover scenarios and interference considerations.

In order to minimize the impact on the existing overall network, the home NodeB concept for WCDMA shall operate with legacy terminals (from Release 99 onwards) and core network and minimize impact on UTRAN interfaces. No impact to terminal specifications is foreseen.

Once the feasibility study is finalized, an optimised solution for the 3G Home NodeB environment should be available.
Work for the LTE home eNodeB (as part of the on-going LTE work item) should benefit from the scenarios defined as part of this study. The intention is to base the interference analysis on the same scenario for both UTRAN and EUTRAN as the deployment scenarios are expected to be the same.”
4.1 
Task description 
The purpose of this study item is to characterise the 3G Home NodeB environment and investigate the feasibility of optimisations and amendments to UTRAN FDD mode to adapt it to fully support the 3G Home NodeB. 
In order to achieve this, studies should be carried out in at least the following areas:

1) TSG RAN WG4
Requirements

Identify any new, revised or missing RF requirements for 3G Home NodeB

Identify relevant deployment scenarios

RF-related issues
Investigate RF related aspects such as interference scenarios and RF performance requirements for 3G Home NodeB
Frequency accuracy 

Investigate the frequency accuracy required for the home environment
Associated class definitions

Investigate (based on requirements and scenario coverage in the current specification) whether the local area class can be extended to cover scenarios for the 3G Home Node B, or a new class needs to be defined.
2)
TSG RAN WG2 and TSG RAN WG3 

Architecture
Investigation on if and which UTRAN interfaces might be impacted

Implications of deployment and/or operational scenario for 3G Home NodeB

Potential for very high density of 3G Home NodeBs

Rigorous planning is not necessarily possible and/or desirable for consumer premise equipment

Mobility scenarios 
Management of neighbor cell information

Restriction of handover in one or both directions. 
Frequency reuse within overlapping/ hierarchical cell layout
Access control scenario

Control of 3G Home NodeB access and managing unwanted access

End of rapporteur’s comments
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Requirements 
5.1 

Base Station Requirements

5.1.1 
Maximum Output Power

The Maximum Output power of a HNB should be able to provide adequate coverage for a full range of supported HNB deployment scenarios, while not exceeding the HNB interference limits.  Moreover, the power level of the HNB should not create unnecessary difficulties in meeting thermal requirements, or in meeting power density limits especially should high gain antennas be used.

Therefore, the working assumption for Maximum Output Power is [20 dBm], since this level is sufficient to achieve coverage over a wide range of deployment scenarios.   

Rapporteur’s comments: Any reduction in power, will help address the radio interference, thermal power, and power density level of an HNB.  Deployment and Interference scenarios are currently for further study.  Home equipment antennas may have significant gain in which case exclusion zones around them may be required to meet power density limits.  Also, practical lower limits due to thermal requirements means an exclusion zone for powers above 21dBm is large compared with the equipment size.  These are considered implementation issues; nevertheless it is considered prudent at this time to consider a limit in the maximum output power of approximately 20 dBm.
5.2 

High Level Requirements

To progress the work of RAN WG4, working assumptions will be captured here.  RAN WG4 will endeavour to clarify any high level requirements that have an influence on RAN WG4.  A list of relavent liaison statements are given below.
5.2.1 

Emergency Services

The working assumption is that emergency calls must be served if requested when in radio coverage.
Rapporteur’s comments: It is recognised that access restrictions will not apply to UE’s requesting an emergency call.  No conclusions have been reached on further implications of the requirement to support emergency services.  Some concern has been expressed regarding any location reporting requirements associated with emergency services.  Further discussions are required.
5.2.2 HNB specific Emissions Requirements

Working assumption:  The HNB shall not transmit without authorisation   

Authorisation will depend on the following conditions:

· HNB location

· communication link between HNB and HNB operator

· HNB identity.

· other FFS

The events and frequency on which the above conditions must be verified is an open issue.

HNB location

1. HNB must be within operator’s license area. (Working assumption)

2. A more precise location may be required for other reasons, such as: emergency services (eCall), lawful interception, or restricting operation to a specific location.  (open issue)

Communication link between HNB and HNB operator

3. there must be a communication link to receive authorisation (Working assumption)

4. The communication link may need to achieve minimum performance requirements for offered services (open issue)

HNB identity

       5.    the HNB operator must be able to verify the HNB identity

5.2.3 Regulatory Requirements

5.3 
Deployment Scenarios

Rapporteur’s comments: High Density HNB deployments and co-channel deployment have raised the most concern.  Further detail are being progressed through the simulation configurations in Section 7
5.3.1 Deployment Band

5.3.2 Frequency

5.3.3 UE speed

Rapporteur’s comments: Maximum supported vehicle speed is a key element in deciding on the frequency accuracy requirement for the HNB.  Consensus is converging on a value around 30 ~ 50 km/h.  However, a conclusion is required.
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RF-related issues
This section includes the investigation RF related aspects such as interference scenarios and RF performance requirements for 3G Home NodeB.
6.1 Interference Scenarios

Priority of the interference scenario investigations has been established as shown in Table 1
Table 1 Interference Scenarios
	Number
	Aggressor
	Victim
	Priority

	1
	UE attached to Home Node B
	Macro Node B Uplink
	yes

	2
	Home Node B
	Macro Node B Downlink
	yes

	3
	UE attached to Macro Node B
	Home Node B Uplink
	yes

	4
	Macro Node B
	Home Node B Downlink
	

	5
	UE attached to Home Node B
	Home Node B Uplink
	yes

	6
	Home Node B
	Home Node B Downlink
	yes

	7
	UE attached to Home Node B and/or Home Node B
	Other System
	

	8
	Other System
	UE attached to Home Node B and/or Home Node B
	

	9
	
	
	


6.2 

Coexistence Simulation Parameters
Rapporteur’s comments: Simulation parameters under discussion.
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Frequency accuracy

This section includes the investigation of frequency accuracy requirements in the home environment
Start of rapporteur’s comments

A formal derivation of the frequency accuracy from vehicular speeds is still required to finalise the following working assumption.  Moreover, the consequences of MBSFN support in HNB has not yet been investigated.
The working assumption is that frequency accuracy can be relaxed to 250ppb 

250 ppb is identified as a safe value to use as a working assumption.  This level of relaxation is considered to be a worthwhile goal, as it would reduce synchronisation related traffic, and may have additional benefits for implementation of the home NodeB.  On the other hand, the potential risks regarding demodulation and handover performance are considered low, given the likely user speeds and resultant Doppler frequency offsets.  Nevertheless, it is acknowledge that more work is required in this area, as the work in identifying scenarios is not complete also there is still some question of the frequency stability based on tolerable time to achieve base station synch to the network
End of rapporteur’s comments
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Associated class definitions

This section includes the investigation of whether the local area class can be extended to cover scenarios for the 3G Home Node B, or a if new class needs to be defined.
List of changes identified with respect to the current definition of a local area class:  

Table 2 Summary of Changes
	Specification
	Proposed Value
	Current Value
	Status

	Frequency Accuracy
	TBD
	100 ppb
	Under Investigation

	Maximum Output Power
	TBD
	24 dBm
	Under Investigation

	Minimum Coupling Loss
	TBD
	45 dB
	Under Investigation

	TBD
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Architecture

This section includes the investigation of whether any UTRAN interfaces might be impacted and if so which ones.
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Implications of deployment and/or operational scenario for 3G Home NodeB

This section includes the investigation of the implications of the deployment/operational scenarios for 3G Home NodeB.
11 

Mobility scenarios
This section includes the investigation Home NodeB mobility scenarios.
12 

Access control scenarios
This section includes the investigation how to manage access control for the 3G Home NodeB
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