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1 Introduction
In previous RAN4 meetings, the specification of the EIRP regulatory requirements for L-band in Region 1 was discussed in [1-6]. Although 3GPP normally specifies the requirement at the BS antenna connectors there is still a demand for operators to comply with the regulatory requirements. - And to demonstrate such compliance using compliance to 3GPP requirements.

Therefore it has been proposed to use the similar approach as Band 20 for DTT protection, where the emission levels are declared by manufacturers. Then operators can use the declared levels to compute the corresponding EIRP using the site specific parameters such as antenna gain and feeder loss.

This approach includes a reference to the local regulatory requirements, a set of declared emission levels and an outline to a method for calculating the EIRP values based on the BS manufacturer declarations and the site specific conditions. However, with increasing number of operating bands requiring separate calculation methods to demonstrate conformance, the 3GPP specifications will tend to grow.
It was proposed that the L-band shall be using one common calculation outline for the UTRA and E-UTRA requirements, which shall be placed in one of the specifications only, to be referenced in the other specifications. [7 - 9]. Further, the design of this guideline, in an informative annex, shall be such that future references for other operating bands can be made – reducing the need for separate annexes per operating band. Also current operating bands sporting EIRP requirements may be using this reference for EIRP assessments if it is written appropriately. In RAN4#71, such an annex was added to TS36.104 (Annex H) but no text (except the title) was agreed.

In this contribution we propose an informative text for the annex providing general guidelines for EIRP calculations using manufacturer declared unwanted emission levels, and local site conditions. We also discuss the requirements that can be put on such a general (informative) guideline annex.
CRs are provided separately.
2 Discussion
The introduction of a general annex to be referenced from multiple technical specifications, and with regards to multiple different regional requirements formulated by different regulators, that may be in each technical specification, opens the question of what general requirements shall be put on such an annex. It is clear that with the generalised approach, there will be further needs in terms of clarity and flexibility than what may be needed for guidelines prepared for dedicated situations/conditions. In this section, such properties and needs shall be discussed.
Requirements on a general EIRP calculation annex:
The 3GPP drafting rules [10] suggests:  “Informative annexes give additional information intended to assist the understanding or use of the 3GPP TS (or 3GPP TR) and shall not contain provisions to which it is necessary to conform in order to be able to claim compliance with the 3GPP TS.”.
While an informative annex about EIRP calculation does not represent any commitment from 3GPP with respect to regulatory requirement fulfilment it is important that the guideline is without prejudice as to the type of requirement posed. 

It is also important that the guide line is clear enough so that it is not perceived as misleading.
Requirement variation
Looking at the current EIRP requirements quoted in the 3GPP specifications, it can be noted that regulators generally pose their EIRP requirements per BS or cell or per antenna. There are occurrences of combinations of such requirements (e.g. the L-band). It can also be noted that the requirements may be posed as total power over the entire spectrum, power in a fixed filter, or channel BW but also as spectral density with measurement filters to be swept of different parts of the spectrum.

Since 3GPP specify the declared emission levels at the BS antenna connectors, there is no possibility for 3GPP to absorb the distribution of the requirement over more than one antenna. Thus the guideline must provide alternative calculations to accommodate these different aspects. For the power spectral density of the emissions, 3GPP has been accommodating the varying measurement filters used in the regulatory requirements by requiring the same filter BW to be used for the manufacturer declared emission levels. This represents a significant simplification of the EIRP calculations.
Interpretation aspects
3GPP is generally not responsible for determining how a regional regulatory requirement shall be interpreted. This responsibility will rest with the party using the declarations and the calculation guideline. However, in the case where prejudice is required to make conformance to 3GPP declaration requirements possible, interpretation may be needed, using the information sources emanating from the respective regulator. Such prejudice shall be shall be clear from the declaration requirement, but the deviation from the regulatory requirement may be implicit. (E.g. if the regulator is failing to state measurement filter BW, 3GPP may assume total power (over the entire spectrum) is indicated. In this case, the total power shall be clearly stated in the declaration requirement.)
With the assumption that the guideline provides a sufficient set of models to accommodate each of the regulatory requirements, it will be the responsibility of the user of the guide line to choose the appropriate model to be used for the EIRP estimation demonstrating compliance to the respective regulatory requirement. 3GPP may thus have to assess the sufficiency of the model set with each introduced operating band referring to the guideline, and make appropriate updates when needed.
Models used. (input data, output data, parameter range for model 

The applicability limitations and ramifications to the models used shall be clearly stated in the EIRP calculation guideline.

The input data to the models shall be assumed to be: 

· The BS declared emission per BS antenna port in a filter BW and frequency ranges matching the regulator requirements. 
· The nominal antenna gain of the BS antennas used at the site. The same radiation properties are shall be assumed for all antennas illuminating the same area.
· The insertion loss of the feeder system connecting the BS antennas with the BS antenna ports. All antennas are assumed to experience the same feeder loss.

The output of the models shall be the EIRP estimate per antenna, or the EIRP estimate per cell or BS.

With these assumptions the models can be as simple as in the below proposed annex text.
Assumptions about the usage of the guideline.
The user of the guideline is expected to hold general engineering proficiency needed to understand both the limitations of model applicability and the mathematics of the models used.
3 Proposed annex H text for TS36.104:
Annex H (Informative): Calculation of EIRP based on manufacturer declarations and site specific conditions.

Some regional requirements are defined per effective isotropic radiated power (EIRP), which is a combination of the transmitted power (or in some cases spectral density) and the effective antenna gain which is a site specific condition. Such requirements may be applied per antenna, per cell, or per base station. It shall be noted that the definition of BS or cell may differ between regulations. 
The 3GPP specifications mandate manufacturer declarations of the (conducted) output power or power spectral density for the base station under the reference conditions stated as a way to accommodate the referred regional requirements without putting requirements on the local site conditions. 

For the case when the base station manufacturer unwanted emission declarations apply per antenna connector, EIRP can be estimated using the following formulas:

EIRP per antenna:
PEIRP = PTx + GAnt 

EIRP per base station or cell: 
PEIRP = PTx + GAnt + 10*log10(NAnt)
PEIRP is the resulting effective isotropic radiated power (or radiated power spectral density) resulting from the power (or power spectral density) declared by the manufacturer in dBm (or dBm/applicable spectrum BW). This may apply to wanted or unwanted emission.

PTx is the conducted power or power spectral density declared by the manufacturer in dBm (or dBm/applicable spectrum BW)

GAnt is the effective antenna gain, calculated as the antenna nominal gain (dBi) minus the loss of the feeder connecting the BS antenna connector with the antenna (dB).
 NAnt is the number of transmitting antennas illuminating the same cell. It is assumed that the antennas have the same radiation properties and are fed with the same power, PTx. 
The antenna nominal gain is only applicable within a limited bandwidth. For the purpose of unwanted emission EIRP calculations, the nominal frequency BW of the antenna ±100% may be used as a rule of thumb. For multiple bandwidth antennas, each bandwidth is addressed as described above. In case there is an overlap of the antenna extended component bands, the band with the highest nominal antenna gain shall be used for the EIRP calculation in the overlap region as depicted in figure H-1.

[image: image1]
Figure H-1 Illustration of the relations between multiple BW antennas’ nominal gain per BW and the applied gain used for EIRP unwanted emission calculations.
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Applied nominal antenna gain for EIRP calculations using multiple BW antenna
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