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1  Introduction

In RAN4#69 meeting, several contributions on AAS EIRP and EIRS were discussed as in [1 – 11]. To specify minimum requirements for AAS EIRP and EIRS, they are somehow dependent on the accuracy and the definition of AAS beam(s). 
For accuracy of AAS EIRP and EIRS, any accuracy requirement to be applied to the radiated/OTA receiver requirement is FFS [12]. However, accuracy of AAS EIRP and EIRS should not be too relaxed compared to its conducted counterparts. 
For AAS beam(s) definition, some agreements were reached as in [13]. Effectively, AAS EIRP requirement should be specified with respect to a declared beam, and associated with specified beam parameters such as steering angle, beamwidth and sidelobe level. 
This contribution builds on the above progress and provides the initial text proposals for AAS EIRP and EIRS. 
2 Text Proposals for AAS BS EIRP and EIRS
The AAS EIRP discussions so far indicated some convergence in opinions among AAS proponents. EIRP level should be set as a function of conducted Tx power level, both with the same configuration. Slightly more emphasis was placed on the accuracy requirement of EIRP. Although view was expressed to define only the EIRP accuracy requirement only, majority of proponents expressed the view that both EIRP level and its accuracy requirement will need to be defined for AAS BS. The analysis provided in [8] has shown that EIRP accuracy is not a direct additive relation with conducted power accuracy and antenna gain variation. Hence, EIRP definition includes both active and passive components. To ensure more reliable EIRP definition, EIRP per antenna and multi-antenna are proposed, as given below (all unit in dB/dBm):

(1) EIRP_element = element active power + element gain 

(2) EIRP_array = array  active power +  Array gain
(3) EIRP_multi = EIRP_array  +  spatial combining gain
For example,  AAS per channel power is 10W (40 dBm), array element gain is 8dBi, have 4 channels ( same signal). Each array has 8 elements.  
Therefore, we can calculate that 

EIRP_element = 40dBm+ 8dBi = 48dBm 
EIRP_array = 40 dBm + 10*log(4) + 8 + 10*log(8) = 63 dBm.

For final multi-antenna EIRP, it should be noted that different techniques may result in different spatial combining gain. For example, in space diversity mode, the spatial combining gain is 10*log(N), where N is the number of array antennas.    
For EIRS, [2] provided initial proposals on how to specify the EIRS as a requirement. However, there has been view that may be EIRS can be declared as a manufacturer declaration. However, we think that EIRS should be adopted from existing REFSENS (conducted) requirements. Both EIRS level and its accuracy requirements should also be specified for AAS BS, inline with the EIRP.   

The initial TPs for AAS BS EIRP and EIRS are proposed. The TPs generally is the first iteration. Further improvements and details will be proposed in subsequent meetings. 
============================= TP starts =========================================

7.2.1
Background 

AAS EIRP requirement should be specified with respect to a declared beam, and associated with specified beam parameters such as steering angle, beamwidth and sidelobe level. Both EIRP level and its accuracy requirement will need to be defined for AAS BS. EIRP definition includes both active and passive components. Per-antenna EIRP and multi-antenna EIRP are defined as below:

(1) EIRP_element (dBm) = element active power (dBm) + element gain (dBi) 

(2) EIRP_array (dBm)  = array  active power (dBm) +  array gain (dBi)
(3) EIRP_multi (dBm) = EIRP_array (dBm)  +  spatial combining gain (dB)
7.2.2
Requirements
7.2.2.1  Effective Isotropic Radiated Power

Effective isotropic radiated power, EIRP, of the AAS BS is the effective rated output power per transceiver boundary multiplied by the spatial combining gain from the AAS antenna array. 
8.2
Reference sensitivity level

8.2.1
Background 


Inline with EIRP, both EIRS level and its accuracy requirements should be specified for AAS BS.
============================= TP ends =========================================
3 Conclusions
In this contribution, some TPs are proposed for AAS EIRP and EIRS. These TPs provide a good starting point for further work in this topic. Due to on-going debate about this topic, some way forward for EIRP and EIRS would be beneficial to progress this topic. Hence, it is proposed to
Proposal 1: Adopt the proposed TPs for EIRP and EIRS. 

Proposal 2: A way forward for EIRP and EIRS requirements to be formulated to progress the work. 
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