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1 Introduction
In RAN4#73, the WF was agreed on the co-location transmitter intermodulation requirement [1]. This contribution discusses on the interference signal power on co-location transmitter intermodulation requirement for AAS BS.
2 Discussion
Way forward in RAN4#73
The agreed WF[1] proposed that the interference signal power on co-location transmitter intermodulation requirement for AAS BS shall be chosen from following options.
OPTION 1; Ptotal - 30 dB

OPTION 2; Ptotal + x dB

Ptotal means the power sum of (some or all) TXU(s) and x means the maximum coupling loss (MCL) between each TXU and the interferer BS when the co-locating scenario is the same allocation as the co-location assumption for non-AAS BS specifications (The maximum coupling between non-AAS BSs is -30dB) . Here, the exact definition of Ptotal and the actual value of x are FFS. OPTION 1 is almost the same requirement as non-AAS BS specifications. However, in the previous discussions, the following concern has been brought [3].
“When it comes large number of TRX, the output power of each TX can be so small but interfering signal from other BS will not be decreased if we assume 30dB coupling with "other BS" ”.

Namely, according to OPTION 1, the interference power ratio to the wanted signal power at each TXU in AAS BS can be higher than non-AAS BS. In addition, according to OPTION 2, there are lots of verifications to define the typical MCL between each array element and the interferer BS when MCL between the whole AAS BS and the interferer BS is 30dB [2].
Observation 1; According to OPTION 1, the interference power ratio to the wanted signal power at each TXU in AAS BS can be higher than non-AAS BS.
Observation 2; According to OPTION 2, there are lots of verifications to define the typical MCL between each array element and the interferer BS when MCL between the whole AAS BS and the interferer BS is 30dB.
Other approach to define the interference signal power
There is a fundamental premise that AAS BS specification is equivalent to the non-AAS specifications. Therefore, the interference power level should be considered under the conditions that the total transmission power, P (dBm), and the directivity of antenna array applied for one MIMO branch of AAS BS are the same as those for non-AAS BS. Then, as the sum of the output power of each power amplifier (PA) in AAS BS (Ptotal) equals to P, the equivalent interference power level applied for each branch in AAS BS can be below 30 dB from the output power at each PA in AAS BS. Namely, the interference power level of Pn-30 (dBm) should be applied to each branch of AAS BS. Here, Pn (dBm) that means the operated maximum output power of the PA in the n-th branch should be declared by manufacturer. Namely, Ptotal=ΣPn.
Observation 3; The interference power level should be considered under the conditions that the total transmission power and the directivity of antenna array for one MIMO branch of AAS BS are the same as those for non-AAS BS.
Proposal 1; For the core requirement, the interference power level of Pn-30( dBm) should be applied to each branch of AAS BS. Here, Pn means the operated maximum output power of the PA in the n-th branch should be declared by manufacturer.
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(a) Non-AAS BS specification                                             (b) AAS BS specification
Fig1. Difference between AAS BS and non-AAS BS
Test requirement
There is also a fundamental premise for test that AAS BS specification is equivalent to the non-AAS specifications. The Pn can be variable for forming desired beams. Therefore, test requirement should be applied to each branch in condition that the maximum Pn for forming any beam is set in the branch.

Proposal 2; For the test requirement, the requirements should be applied to each branch in condition that the maximum Pn for forming any beam is set in the branch.
3 Conclusion
 This contribution discusses and proposes the interference level for co-location transmitter intermodulation. Following observations and proposals are obtained.  
Observation 1; According to OPTION 1, the interference power ratio to the wanted signal power at each TXU in AAS BS can be higher than non-AAS BS.
Observation 2; According to OPTION 2, there is the difficulty to define the typical MCL between each array element and the interferer BS when MCL between the whole AAS BS and the interferer BS is 30dB.
Observation 3; The interference power level should be considered under the conditions that the total transmission power and the directivity of antenna array for one MIMO branch of AAS BS are the same as those for non-AAS BS.
Proposal 1; For the core requirement, the interference power level of Pn-30( dBm) should be applied to each branch of AAS BS. Here, Pn means the operated maximum output power of the PA in the n-th branch should be declared by manufacturer.
Proposal 2; For the test requirement, requirements should be applied to each branch in condition that the maximum Pn for forming any beam is set in the branch.
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