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	Summary
This document coming from ETSI ERM was sent to the Chairmen of WG FM and FM PT 22. The status and the purpose of the document were not clearly indicated. It is possibly intended to be used as input document for the next WG FM meeting.



	Proposal

FM 22 delegates are invited to study the document in preparation of our discussions on BEM measurements.
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Dear Sergey, Dear Ralf,

TC ERM in its 46th meeting approved the attached proposal for Annex to ECC Rec (11)06 on “Assessment of Block Edge Mask for LTE Base Stations” developed by ERM / MSG TFES and would like you to consider it when enhancing the ECC Rec(11)06.

As you know ECC Rec (11)06 presently contains two Annexes, where Annex 1 gives general considerations for assessment of BEMs and Annex 2 relates to the assessment of BEM for BWA Central Stations for IEEE 802.16 in the 3.5 GHz band. Therefore the proposal is made as Annex 3.

The proposed Annex 3 has the following content:

A3.1. Introduction: Gives a short background for LTE and a generic reference to the BEMs in question.

A3.2. BEM measurements: Describes the measurement procedure and related conditions, based references to the harmonized standard and ETSI test specification.

A3.3. BEM evaluation: Describes how the conducted measurement relates to the BEM and how compliance information can be given from a vendor.

Looking forward to your feedback, reactions and proposals,

Yours sincerely,

Gabrielle Owen,

Chairman TC ERM
ANNEX 3: ASSESSMENT OF THE BLOCK EDGE MASK FOR LTE BASE STATIONS (BS)

A3.1 Introduction

This Annex describes the measurement procedures and considerations in order to evaluate the alignment of LTE Base Station (BS) emission performance with Block Edge Mask technical license conditions. The 3GPP Long Term Evolution (LTE) is a technology for wireless communication of high-speed data for mobile networks, including base stations, mobile phones and data terminals. It is sometimes also called Evolved UTRA (E-UTRA). 

LTE is an evolution of the UMTS/HSPA network technologies and is based on OFDM (Orthogonal Frequency-Division Multiplexing) technology. As specified in 3GPP Release 8, the radio interface for LTE combines an OFDMA-based modulation and multiple access scheme for the downlink with SC-FDMA (Single Carrier FDMA) for the uplink.

LTE can be deployed in scalable bandwidths ranging from 1.25 MHz to 20 MHz and it can operate in a number of frequency bands in paired and unpaired spectrum allocations as defined by 3GPP. The frequency bands for LTE include a number of European frequency allocations where BEM is a part of the regulatory conditions. The BEM requirements can be found in the respective ECC and EU Decisions.

For the practical reasons expressed in Annex 1, the BEM assessment in the present Annex is based on conducted measurements evaluated together with other related installation parameters.

A3.2 BEM measurements

The BEMs applicable for the frequency bands relevant for LTE have absolute limits and it is therefore recommended to use conducted measurements, see also section A1.4.4 of the present document. Conducted measurements are essential for evaluating the BS emission characteristics against a BEM, since they are performed on individual equipment in the lab, before Base Stations are deployed in the field.

A3.2.1 Measurement procedure

Base station emission characteristics to be used for evaluation against BEM requirements are derived from conducted measurements. Procedures for measuring Base Station conducted emissions are described in detail in the LTE (E-UTRA) Base Station harmonized standard ETSI EN 301 908-14 [1], with support in terms of test models and other detailed conditions in ETSI TS 136 141 [2]. A BEM sets out-of-block limits, which are normally defined as e.i.r.p. These are related to the unwanted emissions from the BS. Some BEM provisions may in addition be set as in-block limits, which are defined as e.i.r.p. for frequencies inside the operator’s license block. In-block emissions are intended emissions from the BS and are related to the BS output power. 

The relevant test suites that can be found in EN 301 908-14 [1] for the frequency ranges covered by BEMs are operating band unwanted emissions and spurious emissions for out-of-block limits and Base Station maximum output power for in-block limits:

· The test suite for operating band unwanted emissions in clause 5.3.1 of EN 301 908-14 [1] covers conducted measurements of out-of-block emissions within the supported operating band, and for the 10 MHz immediately above and the 10 MHz immediately below the operating band.

· The test suite for spurious emissions in clause 5.3.3 of EN 301 908-14 [1] covers conducted measurements of emissions for the remaining frequencies in the spurious domain.

· The test suite for Base Station maximum output power in clause 5.3.4 of EN 301 908-14 [1] covers conducted measurements of the transmitted power of an in-block LTE carrier.

The resolution bandwidth (RBW) of the conducted measurement may be smaller than the reference BW for the BEM, in order to improve measurement accuracy, sensitivity, efficiency or to avoid carrier leakage. The measurements then need to be normalized to the reference BW using the principles in Annex 1, section A1.4.3 of the present document.

The test suites in EN 301 908-14 [1] define the test environment, describe how to set up the initial conditions for the test and provide a step-wise test procedure. A fundamental part of the test procedure is to set up a pre-defined set of channels for the BS transmitted signal, in order to provide a consistent and realistic test condition. The pre-defined set of channels is called a Test Model. The test models to use in the measurements are identified as part of the initial conditions for each test suite in EN 301 908-14 [1]. The detailed parameters for the test models are in clause 6.1.1 of ETSI TS 136 141 [2].

For evaluating the alignment of the measurement results against the BEM requirements, the results should be compared with the BEM limit as described in section A3.3 of the present Annex, with interpretation of measurement results as described in section A3.2.4. 

A3.2.2 Environmental conditions

The BS manufacturer declares an environmental profile, which defines the intended use of the BS.  The profile is used for conformance testing according to clause 5.1 of EN 301 908-14 [1], but also defines the conditions within which the BEM provisions are met. Further details of the specific environmental conditions are given in Annex D of ETSI TS 136 141 [2]. Guidance for defining an environmental profile is given in Annex C of EN 301 908-14 [1].

A3.2.3 Measurement of different Base Station configurations

The measurement procedures apply for a number of different Base Station configurations. Annex B of EN 301 908-14 [1] describes how to apply the test suites for a BS with duplexer, different power supply options, ancillary amplifiers, antenna arrays, transmit diversity, MIMO operation and integrated modem for Remote Electrical Tilting of antennas (RET). 

A3.2.4 Interpretation of measurement results

Guidance for interpretation of measurement results is given in section 5.2 of EN 301 908-14 [1], where also the maximum measurement uncertainty of the test system is defined. In order to ensure BEM alignment, the evaluation against the BEM requirements from the conducted measurements is made directly, without any modification related to test tolerances. 

A 3.3 BEM Evaluation

The procedure and related conditions for measuring conducted emissions from an LTE BS in the frequency range relevant for a BEM were described in the previous section. In order to correctly evaluate alignment with the provisions of the BEM, additional conditions and parameters for the actual deployment of the LTE BS, as well as installation parameters outside the BS have to be accounted for.

Evaluating alignment with the provisions of a BEM according to the present Annex can be done before as well as after a BS is deployed at a BS site. In both cases, measurements of conducted emissions can be used. Assessments done before and after deploying a BS are equivalent, since they are both based on conducted measurements. Before deployment, an LTE BS vendor can provide information about the external conditions for which the BS equipment will comply with the provisions of a BEM. Similarly, an LTE network operator may want to ensure that BS equipment together with other site equipment and deployment conditions will meet the BEM provisions, either through measurements or by using information provided by the equipment vendors. 

When giving such BEM information, the BS vendor states for which conditions that the BEM is met. As pointed out in section A1.4.4, the knowledge of certain additional parameters is necessary and is related to the particular site and deployment, such as feeder loss and antenna gain.

In a typical deployment example as shown in Figure 6, a Base Station is connected to an antenna with a certain antenna gain GAnt by means of a feeder, where the total feeder losses are LFeeder including cable and connector losses. The emissions in the BEM frequency ranges are measured as conducted emissions at the BS antenna connector according to section A3.2 as PConducted. The corresponding radiated emissions for evaluation against the BEM requirements, expressed as PEIRP are:
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Note that in case the conducted measurements are performed using a resolution bandwidth smaller than the reference bandwidth of the BEM, the measured values need to be normalized as described in section A1.4.3.
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Figure 6: Base Station deployment example.

For a BS stated to meet the provisions of a BEM, the conditions under which the provisions are met should be given. Examples of parameters as shown in the example above are antenna gain and feeder losses. Other important parameters that may be part of the information given are maximum output power settings, frequency range of operation, RF channel bandwidths for the transmitted carriers and RF carrier positions in relation to the block edges. Such conditions are also important for a network operator deploying a system with LTE base stations.

A3.4 References

[1]
ETSI EN 301 908-14, Harmonized European Standard, “IMT cellular networks; Harmonized EN covering the essential requirements of article 3.2 of the R&TTE Directive; Part 14: Evolved Universal Terrestrial Radio Access (E-UTRA) Base Stations (BS)”.

[2]
ETSI TS 136 141, Technical Specification, “LTE; Evolved Universal Terrestrial Radio Access (E-UTRA); Base Station (BS) conformance testing”.
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