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1 Introduction
In RAN4#72bis, transmitter intermodulation requirement was discussed and agreed as TP [1]. In [2], the interference level has been TBD. Thus, this contribution discusses and proposes the interference level for co-location transmitter intermodulation.
2 Discussion
Previous discussion
RAN4 agrees to be determined in consideration of co-location intermodulation and intra AAS transmitter intermodulation. In [1], it is said that “the wanted signal is the maximum output power of each transmitter and the interference signal power is [TBD]” for the co-location intermodulation because there was a question [3] on AAS reflector in RAN4#71.
“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".

So, the interfering signal should be calculated based on total output of TRX.

What do you think about this point?”
Following sections clarify the issue and proposes how to solve it.
One MIMO branch consists of Some TX
In AAS BS, the output power of each TX can be lower than the conventional BS besides the interference level is the same as the conventional BS shown in Fig1. 
[image: image1.png]Conventional

Target conventional BS

BS

Y

PA
CL=30dB

Interfering BS

PA

—_—

Protal
-«

Pinterference=Ptotal-30d B

Protal

#1

Target AAS BS

—_—

Protar-10*10g10(n) - Puotal

Interfering BS

MEL=30d8!

<«

Pinterference§=Ptotal-30dB





Fig1. Difference between conventional BS and AAS BS
 For the conventional BS, the interference signal power is specified as a 30dB down of the wanted signal power which equals to the total output power (Ptotal). However, for AAS BS, the same interference signal power, namely (Ptotal-30dB), can be higher than Ptotal-10*log10(n)-30dB if Ptotal is proportionally divided in TXs.
(Note that “total” doesn’t mean the sum of MIMO branches but the sum of transceivers for one MIMO branch.)
Thus, the following observation and proposal can be obtained.
Observation 1; The interference power ratio to the wanted signal power  for AAS BS can be higher than the conventional BS 

Proposal 1; On transmitter intermodulation requirement for AAS BS, the interference signal shall be Ptotal-30dB.

Antenna gain of each antenna element

From antenna gain point of view, each array element gain may decrease inversely proportional to the number of array elements. Thus, there is a possibility that MCL between each array element and interferer BS may be higher than 30dB. If so, it may not be necessary considering up to Ptotal-30 dB against Proposal 1 in some AAS products. 
Actually, there was a proposal as follows [4] in last meeting.
“

	Interfering signal level
	The greater of:

Mean power level 45 dB below the total mean transmit power of the wanted signal 

Or

Mean power level 30 dB below the transceiver unit mean transmit power of the wanted signal 


”

 On the above proposal 45dB is based on an actual measurement [5] of two conventional antennas. However, considering many products of AAS BS, it is not clear whether RAN4 can identify the typical MCL between each array element and interferer BS when MCL between whole AAS BS and interferer BS is 30dB.
Thus, the following observation and proposal can be obtained.
Observation 2; Considering each array element gain, it may not be necessary to be the interference level of up to Ptotal-30 dB against Proposal 1.  
Observation 3 ; Considering many products of AAS BS, it is difficult to identify typical MCL between each array element and interferer BS when MCL between the whole AAS BS and the interferer BS is 30dB

Proposal 2; If RAN4defines the typical MCL between each array element and the interferer BS when MCL between the whole AAS BS and the interferer BS is 30dB,  the interference signal shall be Ptotal-xdB on transmitter intermodulation requirement for AAS BS instead of proposal 1.(x is the MCL between the whole AAS BS and the interferer BS)
3 Conclusion
 This contribution discusses and proposes the interference level for co-location transmitter intermodulation. Following observations and proposals are obtained.  
Observation 1; The interference power ratio to the wanted signal power for AAS BS can be higher than the conventional BS 
Observation 2; Considering each array element gain, it may not be necessary to be the interference level of up to Ptotal-30 dB against Proposal 1.  
Observation 3 ; Considering many products of AAS BS, it is difficult to identify typical MCL between each array element and interferer BS when MCL between the whole AAS BS and the interferer BS is 30dB

Proposal 1; On transmitter intermodulation requirement for AAS BS, the interference signal shall be Ptotal-30dB.
Proposal 2; If RAN4 defines the typical MCL between each array element and the interferer BS when MCL between the whole AAS BS and the interferer BS is 30dB,  the interference signal shall be Ptotal-xdB on transmitter intermodulation requirement for AAS BS instead of proposal 1.(x is the MCL between whole AAS BS and interferer BS)
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