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1. Introduction

At previous RAN4#87 meeting in Busan, the test procedures for OTA co-location spurious emission, OTA co-location transmitter intermodulation, and OTA co-location blocking, for eAAS BS have been approved, see [3], [4], and [5]. 

This contribution highlights possible way-forward for some open issues related to the OTA co-location transmitter intermodulation conformance testing discussed in Busan, see [6], and [7].

2. Discussion
The intention with this contribution is to capture the open issues from the meeting in Busan and also implementing the solutions depicted in this paper into the draft CR, [10]. 

The general OTA co-location transmitter intermodulation test set-up is depicted in Figure 2-1:
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Figure 2-1: General OTA co-location transmitter intermodulation test set-up

Open issues listed in [6]:
· Separating emissions sources in Tx IMD
· How to know whether emissions are originating from AAS BS under test, co-location reference antenna or inter modulation produced by inside structure/objects of the test chamber
· Spectral purity and noise floor of interferer generated by signal generator and PA 
Way forward from [6]:


It is agreed that 

· Companies are encouraged to bring inputs how issues in Tx IMD test and measurements close to noise floor are addressed
Our proposals and observations on the open issues and agreed way-forward from Busan meeting in [6]:

Observation 1: 
OTA co-location transmitter intermodulation requirement is intended to be tested as an emission measurement based on the TRP method in the presence of the interferer, injected from the co-location reference antenna. Note that that the OTA co-location spurious emission requirement is excluded and shall not be tested in the presence of a transmitter intermodulation interferer, see [1] and [2]. Having this in mind the issue with measuring close to noise floor will only be the case for the OTA co-location spurious emission requirement without the transmitter intermodulation interferer (see the OTA co-location spurious emission noise floor discussion in a separate contribution in [15]).
Proposal 1: 
To make sure that the emission (ACLR) e.g. IM3 product is produced by the device under test and not the measurement system itself, it is proposed to inject the interferer signal on one side of the wanted channel at a time and measure for the IM3 emission on the opposite side of the wanted channel. The procedure shall then be repeated with the interferer signal injected on the opposite side of the wanted channel. 
Proposal 2: 
Since the OTA co-location transmitter intermodulation requirement is based on the TRP method, the device under the test and the co-location reference antenna will be rotated around the same axis. This might lead to a short “dead zone” for the TRP emission measurement due to the co-location reference antenna. During the TRP calculation, the “dead zone” caused EIRP values shall be ignored and accounted for while computing the actual TRP emission value. 

Proposal 3: 
The OTA co-location transmitter intermodulation interferer signal level is defined as the Prated,t,TRP, see [2]. The interferer signal level is intended to be injected into the co-location reference antenna, equally splitted between two polarizations. Since the typical Prated,t,TRP, for eAAS base stations operates within the range of ~ 46 to 50 dBm, PAs are needed to generate the specified interferer level into the co-location reference antenna. Note that high performance signal generator is only capable of generating a linear interferer level of ~ + 10dBm. Great care must be taken that the noise of the measurement system, including the PA, is not significantly impacting the measurement result.  
Open issues remaining in [1]:
· Channel to be tested: [M] is still within the brackets
· Test Tolerance [TT] value is not defined for the interferer level 

Proposal 4: 
Testing the out-of-band and in-band emissions in the presence of the transmitter intermodulation interferer for Bottom Middle and Top channels will require very long testing time. Testing with only Middle channel would reduce the test time significantly. The reason to choose the Middle channel is to simplify the OTA testing. Testing on Bottom or Top frequencies might unnecessarily increase the complexity and requirements of the measurement system.
3. Conclusion
This contribution presents some technical proposals and observations related to eAAS OTA co-location transmitter intermodulation open issues, which were discussed at the RAN4 meeting in Busan, see [6] and [7]:

The issue with measuring close to noise floor will only be the case for the OTA co-location spurious emission requirement without the transmitter intermodulation interferer (see the OTA co-location spurious emission noise floor discussion in a separate contribution in [15]).
Proposal 1: 
It is proposed to inject the interferer signal on one side of the wanted channel at a time and measure for the IM3 emission on the opposite side of the wanted channel.

Proposal 2: 
During the TRP calculation, the “dead zone” caused EIRP values shall be ignored while computing the actual TRP emission value.
Proposal 3:
PAs are needed to generate the specified interferer level into the co-location reference antenna. Great care must be taken that the noise of the measurement system, including the PA, is not significantly impacting the measurement result.  
Proposal 4: 
Testing with only Middle channel would reduce the test time significantly. Testing on Bottom or Top frequencies might unnecessarily increase the complexity and requirements of the measurement system.
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