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1. Introduction
To settle the discussion about direction definition (such as beam center direction [1], beam pointing direction[2], beam peak direction[3]), minimum specified OTA sensitivity power level[4] etc, the theoretical model of EIRP and EIS need to be established.
In this contribution we will present the theoretical model of EIRP and EIS requirements.
2. Discussion 
The EIRP and EIS requirements definition/declaration highly depend on general AAS radio architecture agreed in TR 37.842 [5] and coordinate system agreed in [6], and BBU characteristics [7]. The following reasons make it necessary to give the theoretical model of EIRP and EIS for OTA discussion.
· With the mentioned theoretical model the direction definition for EIRP can be explained and illustrated by the formula, which can reduce misunderstanding with respect to the word description.  For example, beam-pointing direction [6] is defined as the direction where 
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· With the mentioned theoretical model, the relationship between Directions for EIRP and EIRP pattern  is easily explained and illustrated. 
· With the mentioned theoretical model, the relationship between RoAoA for EIS and EIS pattern can be easily explained and illustrated.
· The Accuracy can be illustrated by the formula of theoretical model of EIRP.

· The minimum OTA sensitivity power level can be illustrated by the formula of theoretical model of EIS.

It is pointed out in [7] that AAS BS characteristics as a system shall include the following three characteristics:

· Antenna Array + RDN characteristics
· Each RXU and TXU characteristics  in transceiver boundary
· BBU characteristics
We give our analysis on theoretical model of EIRP and EIS with regard to the three characteristics[8,9].

· Antenna Array + RDN characteristics
The antenna array + RDN characteristics include geometry of the properties of the array element. The properties of the array element can be defined as the gain of the 
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 array element in dBi 
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·  The relationship between Array element  and radiating element

The characteristics of Antenna Array include the geometry and the properties of the radiating elements, and the geometry and the properties of the array elements. The properties of the radiating element can be defined as The gain of the 
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 radiating element in dBi 
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radiating element in dB 
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 radiating element 
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The properties of the radio distribution network can be defined as
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, which is 
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matrix being used to characterize feature of RDN.

The relationship between array element and radiating element can be expressed as following.
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 is the number of radiating element of antenna array.
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 is the number of array element of antenna array.

· RXU and TXU characteristics  in transceiver boundary
Each RXU characteristics in transceiver boundary can be defined as the noise level of the 
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RXU in dBm
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 TXU in dBm
[image: image26.wmf]k

p

.
· BBU characteristics
BBU characteristics for RX will be determined by BBU detection matrix 
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 for K RXUs, which can be calculated from uplink signal from K RXUs using MRC, ZF or MMSE detection algorithm. BBU characteristics for TX will be determined by BBU precoding matrix 
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 is the BBU detection matrix, which is which is 
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 is the BBU detection factor for 
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 RXU.
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 is the BBU cell-specific AAS beam precoding matrix, which is which is 
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 is the BBU cell-specific AAS beam precoding factor for 
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 TXU.

· OTA requirements characteristics
The pattern of EIRP for each BBU cell-specific AAS Beam precoding matrix is 
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Where,
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 is the number of  TXUs for EIRP or the number of RXUs for EIS. 
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Based on above analysis, we proposed text proposal on theoretical model of EIRP and EIS in the annex.
3. Conclusion
This contribution discussed theoretical model of EIRP and EIS. A corresponding text proposal is also given in the annex.
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Annex 

<Text Proposal>
7
Radiated requirements
<Texts to be added>

In legacy systems (i.e. passive antenna systems), accuracy (i.e. power accuracy) can be characterized by means of considering the conducted output power together with the antenna gain. However, in an AAS basestation there is an interaction between different subsystems (transceivers, RDN, antennas) which motivated the need for radiated RF requirements. 
OTA requirements are stated in terms of electromagnetic and spatial parameters. The electromagnetic parameters are specified either in terms of power (dBm) or field strength (dBV/m). The spatial parameters are specified in a Cartesian coordinate system (x, y, z) using spherical coordinates (r, ). The orientation of these coordinates is depicted in the following figures. is the angle in the x-y plane and it is between the x-axis and the projection of the vector onto the x-y plane and is defined between －180° and ＋180°, inclusive.  is the angle between the projection of the vector in the x-y plane and the vector and is defined between －90° and ＋90°, inclusive.
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Figure n Orthogonal representation of coordinate system
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Figure n+1 Definition of the  angle
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Figure n+2  Definition of  angle

The vendor shall declare the location of this coordinate system origin in reference to an identifiable physical feature of the base station enclosure. The vendor shall also declare the orientation of this coordinate system in reference to an identifiable physical feature of the base station enclosure.

The pattern of EIRP for each BBU cell-specific AAS Beam precoding matrix is 
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Where,

     
[image: image52.wmf]K

 is the number of  TXUs for EIRP or the number of RXUs for EIS. 
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      is the gain of the 
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 array element in dBi.
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  is the normal pattern of the 
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 array element in dB.
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RXU in dBm.
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The relationship between array element and radiating element can be expressed as following.
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 is the number of radiating element of antenna array.

        
[image: image72.wmf]K

 is the number of array element of antenna array.
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<End of Text Proposal>
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