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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.

1
Scope

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.
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-070257, Proposed Study Item on 3G Home NodeB, Nokia, Siemens Networks, Ericsson, Motorola, Alcatel-Lucent, Samsung, Huawei, NEC.
[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]
R4-070825, “Home BTS consideration and deployment scenarios for UMTS”, Source: Orange, 3GPP TSG RAN WG4 #43, Kobe, Japan, 7th – 11th May 2007
3
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

4
Introduction
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 e.g. frequency stability
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
5
Requirements 
This section includes the high-level requirements for the Home NodeB study item.
The working assumption is that emergency calls must be served if requested when in radio coverage.

In cases where there is a requirement to provide a location service for emergency calls, the working assumption is that cell identity provides sufficient location accuracy location services

It is assumed that Emergency Call services will be mandatory for all base station classes.  Therefore, although home NodeB may have extended access control features, such features will not apply to emergence calls. It is therefore recognized that the home NodeB cell size will be more difficult to control for emergency calls, than the coverage provided to the access controlled user population.  Nevertheless, it is assumed that the low power of the home Node B device will sufficiently restrict even the cell size for emergency call.  Therefore, the associated location requirements for an emergency call can be supported. 

As an example, we cite the US 911-location service and assume that the size of the coverage area of a home NodeB is small enough that meeting the 100m location requirement 67% of the time should not be an issue even if mobiles external to the home make emergency calls on the cell.  This is assumed to be true for other jurisdictions as well.

It is assumed that a solution will be found whereby a home NodeB operator can identify the home NodeB location based on the cell identity or similar information.

The working assumption is that there shall not be a requirement to know the detailed location of the device within the subscriber’s home.  

It is assumed that there will not be any additional regulatory requirements on location reporting beyond that discussed in the working assumptions disussed above for Emergency Services.
6
RF-related issues
This section includes the investigation RF related aspects such as interference scenarios and RF performance requirements for 3G Home NodeB e.g. frequency stability
6.1 


Maximum Output Power
Based on the arguments outlined in [5], a maximum output power limit of [20 dBm] is recommended.
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 implementation issues; nevertheless it is considered sensible at this time to consider a limit in the maximum output power of approximately 20 dBm.
6.2


Coexistence Scenarios
The following scenarios were identified as high priority:
Home BTS to Macro coexistence

In particular, the presence of a macro user near/within a Home NodeB coverage area shall be considered.
Configuration TBD.
High density deployment of Home Node B
Configuration TBD.
Coexistence with other systems.
A subset of the system identified in Table 1 will have to be examined in further detail.  Prioritisation TBD.
Table 1 Coexistence betwen Home Node B and other systems [6]
	System
	Access
mode
	Frequency band
	Trans-mission
 power
	Channel 
Bandwidth
	C/I
	Sensitivity
	Implication on 
home BTS

	wifi 802.11 g 54 kbps
	TDD
	2,448 - 2,482 GHz
	18 dBm
	20 MHz
	11 dB
	 -76dBm 
	Blocking
Spurious Emissions

	Bluetooth 802.15.1
	TDD
	2,4 - 2,4835 GHz
	20 dBm
	1 MHz
	11 dB
	-70 dBm
	Blocking
Spurious Emissions

	Zigbee 802.15.4
	TDD
	2,4 - 2,4835 GHz
	5 dBm
	2 MHz
	13 dB
	-85 dBm
	Blocking
Spurious Emissions

	Zigbee 802.15.4
	TDD
	868 - 868,6 MHz
	14 dBm
	300 KHz
	13 dB
	-92 dBm
	Blocking
Spurious Emissions

	Microwave oven
	n/a
	2,45 GHz
	-5 dBm
	n/a
	n/a
	n/a
	Blocking 

	DECT
	TDD
	1,88 - 1,9 GHz
	 24 dBm
	1,152 MHz
	10 dB
	-93 dBm
	Blocking
Spurious Emissions

	Radio microphone
	n/a
	1,785 - 1,8 GHZ
	13 - 17 dBm
	Analogue 200KHz
Digital 300KHz
	Analogue 25dB
Digital 18dB
	Analogue -68dBm
Digital -85dBm
	Blocking
Spurious Emissions

	Radio control
	n/a
	40;74;152;224;290-315;433;866MHz
	20 dBm
	12,5 K for 152 MHz
else not specified 
	Tbc
	tbc
	Blocking
Spurious Emissions

	Wireless camera
	n/a
	2,4 - 2,4835 GHz
0,86 - 1,3 GHZ
	10 mW
	16 - 18 Mhz
	45 - 48 dB
	-65 to -87 dBm,
speed depending
	Blocking
Spurious Emissions

	RFID
	n/a
	865 - 868 MHz (a)
865,6 - 868 MHz (b)
865,6-867,6 MHz (c) 
2,446-2,454 GHz (d)
	(a) 100 mW
(b) 500 mW 
(c) 2W
(d) 500 mW indoor
(d) 4W outdoor
	(a) 200 kHz
(b) 200 kHz
(c)200 KHz
(d)no mandatory value
	Tbc
	(a) -80 dBm
(b) -80 dBm
(c)- 80 dBm
(d) -72 dBm
	Blocking
Spurious Emissions


7
Frequency accuracy

This section includes the investigation of frequency accuracy requirements in the home environment
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
8
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
	[250 ppb]
	100 ppb
	Working Assumption

	Maximum Output Power
	[<= 20 dBm]
	24 dBm
	Recommendation

	Minimum Coupling Loss
	TBD
	45 dB
	Under Investigation

	
	
	
	


9
Architecture

This section includes the investigation of whether any UTRAN interfaces might be impacted and if so which ones.
Until merged with more detail from the RAN3 investigation, the following working assumptions are required to progress RAN4 investigation:

The working assumption is that the Home NodeB would deactivate if disconnected from the operators network.

In order to maintain the link between a home NodeB’s cell identification and its location, RAN4 assumes that the home NodeB must be deactivated once disconnected. The solution for achieving this and the requirements related to connection/disconnection time are outside of the scope of RAN4.  However, RAN4 will have to set a requirement such that the time to deactivate does not give rise to excessive interference given a typical deployment scenario.  

The working assumption is that the operator is responsible for the control of the device

In order to ensure the Home Node B is deactivated once disconnected, and that knowledge of home NodeB location is maintained, RAN4 assumes the operator is responsible for the control of the device.
10
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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