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1	Introduction
In the RAN4 meeting #84bis, a WF was approved for discussing co-location [1]. In the WF, the issues are shown with regard to co-location spurious, frequency characteristics of the co-location reference antenna, and transmitter intermodulation. This contribution discusses the co-location spurious and transmitter intermodulation.
2	Discussion
2.1 Frequency characteristics of co-location antenna

The last RAN4 meeting, following issues are identified for co-location concept with regard to the frequency characteristics of co-location reference antenna, co-location spurious, and transmitter intermodulation [1].

1. 
2. 
3. 
4. For co-location OTA spurious emission requirement and co-location OTA receiver blocking requirement where the frequency of the blocking interferer or the co-located band are different from the operating band, the definition of the co-location reference antenna should consider the frequency difference. 
5. For OTA transmitter intermodulation requirement remove the co-location OTA spurious emission requirement. Since the co-location reference antenna cannot be used to both inject the interfering signal and measure the emission (on conducted side).
6. 
7. For the transmitter intermodulation requirement, the interfering signal is fed into the co-location reference antenna RF input (conducted side).
8. 
9. For the spurious emission requirement, the spurious emission level is defined at the co-location reference antenna RF output (conducted side).
   *This list employs the original numbering of [1].

The current definition of the co-location reference antenna tells the antenna has the same frequency range as the AAS BS [1]. In order to test the spurious emission for co-location, it is considered to be required to be refine the definition because the spurious emission is not located in the operating band of AAS BS. There would be two ways to refine the definition. One is that the reference antenna can be applied to every desired frequency and has a constant coupling to AAS BS. This is ideal characteristics and it is difficult to realize the antenna. The other is to define each reference antenna for each required frequency. In this case, it is possible to fabricate the antenna. However, it is less realistic because the number of the reference antenna becomes large.

Observation 1: It is difficult to use the co-location reference antenna to evaluate the co-location spurious emission even though the definition of the antenna is modified to apply to different frequencies from the operation band of AAS BS.

Therefore, we propose the co-location reference antenna does not use for co-location spurious to define the co-colocation spurious emission value, and the co-location spurious is defined as TRP like the other un-wanted emission requirements.

Proposal1: The co-location reference antenna does not use to define the co-colocation spurious emission value, and the co-location spurious is defined as TRP like the other un-wanted emission requirements. 

The issue for the transmitter intermodulation is the difficulty to measure the co-location spurious emission by co-location reference antenna because the reference antenna should work as an aggressor and measurement antenna simultaneously. This issue can be resolved by measuring the spurious emission with the antenna different from the co-location reference antenna, and the reference antenna is used as an aggressor only. 

Observation 2: The issue for co-location spurious with transmitter intermodulation can be resolved by using the antenna different from the co-location reference antenna to evaluate the emission. The co-location reference antenna works as an aggressor in this case.

Therefore, we proposed that the co-location reference antenna is used as aggressor and the spurious emission should be evaluated not by the co-location reference antenna, and should be defined as TRP.

Proposal 2: The co-location reference antenna is used as aggressor. The spurious emission should be evaluated not by the co-location reference antenna, and should be defined as TRP. 

3	Summary
In this document, we have discussed the co-location spurious emission. We also discussed the co-location spurious under the transmitter intermodulation condition. We made the following proposals based on the following observations.

Observation 1: It is difficult to use the co-location reference antenna to evaluate the co-location spurious emission even though the definition of the antenna is modified to apply to different frequencies from the operation band of AAS BS.

Proposal1: The co-location reference antenna does not use to define the co-colocation spurious emission value, and the co-location spurious is defined as TRP like the other un-wanted emission requirements. 

  
Observation 2: The issue for co-location spurious with transmitter intermodulation can be resolved by using the antenna different from the co-location reference antenna to evaluate the emission. The co-location reference antenna works as an aggressor in this case.

Proposal 2: The co-location reference antenna is used as aggressor. The spurious emission should be evaluated not by the co-location reference antenna, and should be defined as TRP.
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