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1. Introduction

In the RAN4 discussion related to eAAS WI antenna loss factors have been brought up many times in relation to how to derive OTA requirement levels, based on current non-AAS levels anchored at the TAB connectors.
In TS 37.105, the OTA requirements are based on declaration and therefore, at the moment there are no absolute fixed requirement levels defined. Work is ongoing to defined a minimum requirement for OTA sensitivity [1] and it is envisioned that other absolute requirements is coming according the eAAS WID. 
In the eAAS WID it is stated that OTA requirement should be defined maintaining the requirement strictness at the TAB interface, which requires some assumptions on the antenna in terms of efficacy and feeder losses. 

This contribution elaborates on how antenna efficiency parameters can be determined. 
2. Discussion

Introducing radiated requirements base stations raises some interesting thoughts on how conducted requirement level at the transceiver boundary is translated to the radiated domain using proper figure of merit. The two anchor points of interest is visualized in Figure 2-1. The challenge is to move requirement levels from the transceiver array boundary to the radiated domain maintaining the requirement strictness at the transceiver boundary. 
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Figure 2-1: Anchor points for RF requirements
In general, EIRP at specific angles is of interest in requirements applicable for the in-band wanted signal, while TRP is of interest in requirement applicable for the unwanted signals produced by the base station. Of cause there are requirements defined both for wanted signal and unwanted signal, e.g. ACLR and out-of-band blocking.

In Figure 2-2, a model for translating DL requirement levels is shown. The models are influenced by the gain and directivity flow chart in Figure 1 in IEEE Standard for Definitions of Terms for Antennas in [2]. With the exception that the feeder loss is included. 
[image: image2.emf]TRP

EIRP

D

P

0

G

h

P

M

P

A

G

R

M

2

M

1

Radiated domain Transceiver Array Boundary


Figure 2-2: DL model for requirement translation
The loss parameters of interest are defined as: PA is the power generated at the TAB connector, M1 is the impedance mismatch factor including feeder loss, M2 is the impedance mismatch factor between feeder and antenna and  is the radiation efficiency. Too simplify the work defining loss-factors for AAS base stations it is suggested to define the loss factor as the sum as:
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  dB in logarithmical scale.

When the total loss factor, described above, is determined the following aspects needs consideration:
1. The loss associated to mast feeder cable is typically the largest of all sub-contribution to the total loss factor. The question is if the mast feeder should be included, since base stations where the transceiver is mounted in the antenna have been in use for a long time.

2. The loss factor for DL may be different to the loss factor for UL due to sensitivity degradation related to self-interference. 

3. The necessity to use a loss factor to translate conducted requirements to OTA equivalent may be different for different requirements.

4. The loss factor will be frequency dependent.
5. The loss factor depends on architecture (e.g. mutual coupling aspects will affect radiated power).

From assumptions previously used by RAN suggests that the loss factor is in the range of 1-2 dB, excluding mast feeder loss [1] for non-AAS base stations operating at 2 GHz.
3. Conclusion

In this contribution we described a general approach to translate conduced requirement levels to OTA equivalents. The procedure requires that parameters for some vital characteristics is assumed. 
In the work related to find the proper parameters we have identified some aspects for consideration. 
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