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1 Introduction

During RAN4#71, the L-band (Band 32/XXXII) was introduced in the 3GPP specifications. One of the requirements introduced for the band was declared emission levels by the BS manufacturer. These are intended to facilitate operators to derive if their equipment is compliant with the regulatory requirements (in terms of EIRP). Two different declaration levels were introduced:

a)
Declared operating band 32 unwanted emission within 1452-1492 MHz 

b)
Declared Operating band 32 declared emission outside 1452-1492 MHz

A new annex to TS36.104, Annex H, was agreed to be introduced as a guideline to derive the EIRP levels based on the declared emissions by the BS manufacturer. In this contribution, we discuss the content of Annex H.
2 Discussion
2.1. The regulatory requirements

The regulatory requirements within 1452-1492MHz (a) are clearly specified “per antenna” in the ECC decision 13(03) [1]. This is reflected in the 3GPP specifications. However, it is not specifically stated how the EIRP limits outside 1452-1492MHz (b) are defined. Considering the discussion and methodology in the ECC report used to derive the regulatory requirements in the decision ECC Report 202 [3], the EIRP regulatory requirements seems to be as “per sector” since it includes all the antennas and all carriers employed within one sector. 
2.2. From declared power to EIRP required level

To convert the level of power or power spectral density present at the antenna connector into EIRP it is straightforward if complete information about the antenna system (involving cable, connectors and antenna).
This is the case for in-band emissions (wanted emissions and out-of-block unwanted emissions within the operating band):
EIRP per antenna:
 PEIRP = PTx + GAnt 
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/measurement BW).

PTx is the conducted power or power spectral density declared by the manufacturer in dBm (or dBm/measurement BW). For in-block emissions, PTx is equal to BS rated total output power.
GAnt is the effective antenna gain, calculated as the antenna gain (dBi) minus the loss of the feeder connecting the BS antenna connector with the antenna (dB) for the applied frequency. 
When a number of co-located antennas of same polarization illuminate the same physical area the total EIRP is the linear sum of the individual EIRPs from antennas with the same polarization:  
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Summation of EIRPs corresponding to different polarization for the purpose of comparison with EIRP values present in the different regulation it is not straightforward and we would prefer to not speculate for the general case.

For out-of-band (OOB) emissions the declared levels at the antenna connector are usually specified in terms of power spectral density (PDS), for example dBm/MHz. The antenna system gain is usually not constant over the whole frequency range of interest where the OOB emissions are to be measured. In this sense, the antenna manufacturer does need to provide complete information about the antenna performance in the frequency domain outside the operating band(s) on which the BS operates. 
In the followings a proposal for Annex  H is presented:
6 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. 
The 3GPP specifications mandate manufacturer declarations of the (conducted) output power or unwanted emissions under the reference conditions stated as a way to accommodate the referred regional requirements without putting requirements on the local site conditions. 
The EIRP is calculated from conducted power or power spectral density at the antenna port(s), as declared by the manufacturer. This applies to in-band emissions.
For the case when the base station manufacturer emission declarations apply per antenna connector, EIRP per antenna can be estimated as follows:
For in-band wanted and unwanted emissions:
EIRP per antenna:
 EIRP = PTx + GAnt 

EIRP 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/measurement BW).

PTx is the conducted power or power spectral density declared by the manufacturer in dBm (or dBm/measurement BW). For in-block emissions, PTx is equal to BS rated total output power.
GAnt is the effective antenna gain, calculated as the antenna gain (dBi) minus the loss of the feeder connecting the BS antenna connector with the antenna (dB) for the applied frequency. 

In general, when a number of co-located antennas of same polarization illuminate the same physical area the total EIRP is the linear sum of the individual EIRPs per antenna :  
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