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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 work item on FDD Home eNodeB RF Requirements [1].  The goal of this technical report is to satisfy the two objectives of the work item, which are reproduced below,
Objective 1

The existing E-UTRA BS class does not fully address the RF requirements of the HeNB application.  Correspondingly, Objective 1 is to specify the RF requirements for the Home eNodeB in TS 36.104, where the work done for the HNB can be taken as a basis.

Furthermore, the test specification TS 36.141 would need to be updated accordingly.

It is foreseen that the HeNB-specific additions to TS 36.104 / 36.141 can be accommodated in a manner similar to that accomplished for the UTRA HNB.

Objective 2

TR 25.820 showed that for the CSG HNB there are occasions where overall system performance may be enhanced by controlling the HNB output power dependent on the strength of signal from the macro cell layer and from other HNB.  Control of CSG HNB output power mitigates interference to the macro layer and other CSG HNB.  Correspondingly, it is expected that similar observations may be made for the HeNB.  Objective 2 is to ensure that operators have the ability to achieve control of HeNB power; in particular, the work should cover but not be limited by the following, 

· The operator has the means to obtain measurements of the strength of signals and the identity (to allow macro neighbour cell list building) from the macro cell layer and from other HeNBs. Measurements may be made by the HeNB or may make use of existing measurements defined for the UE; no new UE measurements will be defined.  

· The operator has the means to set the maximum output power of the HeNB, this is expected to introduce changes to TS 36.104.  

· The operator has guidance on how to control HeNB power and expected performance levels in the relevant scenarios.  There are additional factors that may be controlled in E-UTRA in comparison with UTRA, such as variable bandwidth and allocation of radio sub-carriers; work will be conducted to investigate if similar mechanisms may be used for controlling HeNB resource allocation versus the macro cell layer and versus other HeNBs.  Additionally, mechanisms may be applied to control HeNB coverage in the case of open access HeNB.
As objective 2 of the work item is to create a published document to provide guidance to operators it is necessary to issue a TR in the 900 series.  To avoid administrative overhead this TR will also be used to document any other output from this work item.
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-081080, RAN4 work item description, “LTE FDD Home eNodeB RF Requirements”
[2] 3GPP TR 21.905: Vocabulary for 3GPP Specifications
3 Definitions, symbols and abbreviations

For the purposes of the present document, the terms and definitions given in TR 21.905 [2] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [2].
3.1

Definitions

3.2

Symbols
3.3

Abbreviations

HeNB
Home Enhanced Node B     

HNB
Home NodeB

4 General
As agreed in the work item proposal [1]:

Within the course of increasing terminal penetration and fixed-mobile convergence, an upcoming demand for LTE Home eNodeBs is observed to provide attractive services and data rates in home environments.

E-UTRAN was developed and defined under the assumption of coordinated network deployment whereas home eNodeBs are typically associated with uncoordinated and large scale deployment.

Aim of this work item is to amend the E-UTRAN eNodeB related RF specifications and base the work on the experience gathered in the RAN4 specific part of TR 25.820 to support the Home eNodeBs application.  No changes to the UE RF specifications are foreseen.

The scope of this work item is limited to the E-UTRA FDD mode.

The interference analysis can be expected to be similar to that conducted for UTRA so the conclusions from that work would be expected to broadly apply to E-UTRA as well.
4.1 
Task description
4.1.1 HeNB Class definition

The purpose of this work is to update the radio performance requirement specification TS 36.104, further work required to agree on new parameter values will be documented in the TR and the updates required in test specification TS 36.141 will be documented. 
4.1.2 HeNB measurements and adaptation 

The purpose of this work item is to ensure that operators have necessary information about how to adjust the output transmission power of HeNB as a function of the signal strength from the macro cell layer, and/or from other HeNBs,  in order to enhance overall system performance.  

In order to achieve this, (at least) the following areas should be addressed:

1) Guidance on how to control HeNB power

a. The intention is to provide guidance to operators on possible strategies and expected performance in typical exemplary deployment scenarios.  

b. Is it possible to have the same mechanism to control HeNB output power with respect to the macro cell layer, other surrounding HeNBs, and in the case of HeNB coverage control for open access HeNB.

c. It is not the intention to mandate HeNB behaviour.

2) Measurements of surrounding environment (i.e. macro and other HeNBs signal strength)

a. Issues to address include factors that govern accuracy and timeliness of the suggested measurements, and the ability to identify the macro neighbour cell list. 

b. It is not the intention to restrict the vendor’s scope about how to perform measurements.  

c. It is envisaged that measurements will be performed directly by the HeNB or by employing the UEs  attached to the HeNB, using existing UE defined measurements.

3) Mechanism to set maximum power

a. Issues to address include accuracy and timeliness of HeNB maximum power setting.

b. It is not the intention to restrict the vendor’s scope about how to process measurements.

c. It is not the intention to restrict the vendor’s scope about which network element the measurements may be processed in. 

d. It is not the intention to restrict to which network entities measurements are reported.  However, it is not envisaged that new signalling will be standardised to support this.

4) Mechanism to adjust HeNB uplink.

a. Issues to address include possibility to adjust uplink noise rise target.

b. It is not the intention to restrict the vendor’s scope about what actions may be taken regarding HeNB uplink. 
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