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1. Introduction

At last meeting the antenna loss factor to be assumed when deriving OTA emission levels for AAS BS RF core requirements was discussed extensively during on-line sessions and off-line. Unfortunately, no consensus was found and the way-forward [1] was not approved.

The discussion was converging towards setting the transmitter/receiver loss-factor in the out-of-band region to 0 dB, however then also the in-band region new further discussions.
The last meeting end-up in the following way-forward for transmitter and receiver loss factor:

Following open issues should be addressed in future meetings;

1.
Determine the transmitter loss factor for transmitter in-band region.

2.
Determine the alignment between receiver loss factor and transmitter loss factor for OTA in-band region. If needed, receiver loss factor will be revisited.

Proposal:

When deriving OTA unwanted emissions levels, transmitter/receiver antenna loss factors of 0 dB for the out-of-band region shall be used.

The way-forward was not approved since consensus was not found.
This contribution continues the discussion of the antenna loss factor assumption to be used as a base for defining OTA requirements.

2. Discussion

Current in-band receiver requirements include a loss factor of 2 dB for minimum EIS requirement [2] as part of OTA reference sensitivity. 
For the antenna system design the physical antenna element spacing and impedance matching is optimized for the centre frequency of an operating band. Here the antenna technology used such as dipoles or patches spacing between elements is optimized and gain is at its maximum. Additionally, matching between the antenna and the active radio components are design for a centre frequency with a uniform element excitation with zero phase progression. 
For the loss factor in the transmitter path the definition is defined as [2] from sub-clause 3.2:

LTX 
loss factor accounting for antenna losses, distribution losses, integration losses etc. in the transmitter path inside the operating band.

Although current in-band requirements for minimum sensitivity requirement has a loss factor, this could be the approach RAN4 takes to apply the same loss factor for transmitter requirement. However, the motivation to have the loss factor in the receive direction is different than that for the transmitter requirement. By using a non-zero value for a loss factor would lead to a requirement that will be more stringent than today. The aim should be to specify a requirement which should be equivalent to today’s specification.

For OTA sensitivity, a loss-factor was introduced to account for all thinkable implementations, such as passive beam-forming, analogue beam-forming, digital beamforming and all possible combination of hybrids. For the receiver there could be losses related to channel estimation needed for maximum ratio combining or other adaptive beam-forming algorithms used for the base station receiver. 

Proposal 1:

Update background assumptions for OTA reference sensitivity maintaining EIS formula. 

Last meeting consensus was reached to set out-of-band loss factor for both receiver and transmitter antenna to 0 dB, to align to requirements already emerging from regulators. 

Proposal 2:

Set the receiver antenna and transmitter antenna out-of-band loss factor to 0 dB.

To be consistent, set he antenna loss in the in-band region to 0 dB both for receiver and transmitter.

Proposal 3:

Set the receiver antenna and transmitter antenna in-band loss factor to 0 dB.
3. Conclusion

In this contribution three proposals are presented for consideration. Agreeing the proposals will move the discussion forward so requirement limits can be established, e.g. OTA unwanted emission TRP limits.

Proposal 1:

Update background assumptions for OTA reference sensitivity maintaining EIS formula. 

In a companion contribution [3] a text proposal to update background information about OTA sensitivity is provide.

Last meeting consensus was reached to set out-of-band loss factor for both receiver and transmitter antenna to 0 dB, to align to requirements already emerging from regulators. 

Proposal 2:

Set the receiver antenna and transmitter antenna out-of-band loss factor to 0 dB.

To be consistent, set he antenna loss in the in-band region to 0 dB both for receiver and transmitter.

Proposal 3:

Set the receiver antenna and transmitter antenna in-band loss factor to 0 dB.
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