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1.	Introduction
In this contribution we consider a capability of multi signal transmission from single AoA (Angle of arrival) in FR2 OTA test system and also provide a view on a necessity of offset antennas as secondary cell or blocker. An associated paper [6] is provided in this meeting.
2.	Discussion
2.1 Background
 At RAN4 #92bis and #93, two way forward documents were approved [1][3] and one action item was tasked to TE vendors. The agreements in [1][3] are extracted for reference.
	Extract from [1]
・Spherical coverage requirements for inter-band CA are tested from single AoA for Rel-16 if the following testability solution can be provided.
· Testability SI will study the TE capability of transmitting 28 GHz + 39 GHz from same direction simultaneously.

	     Extract from [3]
· Spherical coverage requirements for inter-band CA are tested from single AoA for Rel-16 if the following testability solution can be provided.
· Testability SI will study the TE capability of transmitting 28 GHz + 39 GHz, 28 GHz + 28 GHz, or 39 GHz + 39GHz from same direction simultaneously.


 To consider possible test configurations, we provided one paper [5] at the #93 meeting but it was not treated due to the lack of time to discuss. For references, figure A-1 to A-6 are extracted from [5] in appendix A at the end of this paper.

2.2 Consideration on capability of transmission from single AoA
 To begin with this study, we provide a current limitation of our test equipment regarding a possible bandwidth to process at baseband level by one commercially available D/A converter. To obtain the currently considerable FR2 channel bandwidth by the system simulator (e.g. 400 MHz * 2CA), applicable DAC in a market could be something around 3 GHz sampling device. This means the actually available bandwidth with the SS could be limited approximately 1 GHz based on the sampling theorem. Thus it is impossible to create two downlink signals which are not in a range of approximately 1 GHz by single DAC. 
Observation 1: It is not possible for the system simulator to create multiple DL signals simultaneously which are not within a range of approx. 1 GHz by single DAC.
 This fact implies that SS needs to transmit multiple DL signals by following two methods if we have to transmit them exactly from a single AoA simultaneously.
Method 1) Create each DL signal by an individual RF circuit and combine them before transmitting them from a DL antenna.
Method 2) Create each DL signal by an individual RF circuit and transmit them via either horizontal or vertical polarization port within a dual polarization antenna.
 These configurations are similar to Figure A-5 or A-6. However for the method 1) above, we assume this is not practical at least by following reasons.
Reason 1-1) This method requires additional path losses caused by the additional combiner device and cables, which are expected at least 5 dB or more and thus the dynamic range of DL power with the SS decreases. 
Reason 1-2) Considering a current discussion in RAN4 and RAN5, the FR2 OTA test system already has a testability issue with high PSD test cases even with the single carrier case. And RAN5 has already applied relaxation during the discussion of some single carrier RF test requirements. 
Reason 1-3) It is challenging to apply this method without giving an impact on an existing RF measurement path in the test system. It includes multiple impacts such as existing Release 15 test requirements and relaxation, regulatory requirements which are already defined in a certain country, and configuration of test systems for single carrier (including products which are already delivered to customers.).
Observation 2: It is challenging to apply method 1 without giving an impact on the existing Rel-15 RF test requirements and test systems.
 For method 2 above, as it is easy to imagine, it has a limitation with a polarization of the test signals which can be transmitted simultaneously. 
Observation 3: Method 2 has a limitation with a polarization of the test signals which can be transmitted simultaneously from SS. (i.e. two signals with same polarizations cannot be transmitted) 
 To solve these issues above, we again propose to allow an idea of test systems with multiple offset antennas which can also be assumed as a single AoA test system (Figure A-1 to A-4 in appendix A). As already shown in the previous paper [5], we assume that it has lots of benefits such as:
· Possible to achieve less additional signal power losses from TE compared to the systems combining all signals. (-> Less testability issue and measurement uncertainty issue.)
· Enable to keep a compatibility with the existing requirements for single carrier.
· Allow a wider scalability against a future modification.
· Allow a wider coverage including TRx RF and demodulation tests.
In addition to the factors above, considering the current / future topics under discussion such as MU enhancement, possibility of new mmWave bands, multiple CA more than 2 carriers, power imbalance of DL signals during inter-band CA test, and a demand of wider test coverage by one test system including performance tests, etc., there is no reason that we add a flexibility with the FR2 test system as much as possible. Of course we need to study an impact of offset antennas to the measurement results and consider a way to compensate it or calibrate out. 
Observation 4: It is reasonable to add a flexibility of using offset antennas for secondary cell or blocker signal.
Proposal 1: Allow a flexibility of using offset antennas in the FR2 test configuration for inter-band/ blocking measurements and assume it as a system with single AoA.
Also an associated paper [6] is provided in this meeting.

3. Conclusion
In this contribution we introduced our views on a capability of multi signal transmission from single AoA (Angle of arrival) in FR2 OTA test system and also provided a view on a necessity of offset antennas as secondary cell or blocker.
Observation 1: It is not possible for the system simulator to create multiple DL signals simultaneously which are not within a range of approx. 1 GHz by single DAC.
Observation 2: It is challenging to apply method 1 without giving an impact on the existing Rel-15 RF test requirements and test systems.
Observation 3: Method 2 has a limitation with a polarization of the test signals which can be transmitted simultaneously from SS. (i.e. two signals with same polarizations cannot be transmitted)
Observation 4: It is reasonable to add a flexibility of using offset antennas for secondary cell or blocker signal.
Proposal 1: Allow a flexibility of using offset antennas in the FR2 test configuration for inter-band/ blocking measurements and assume it as a system with single AoA.
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5.	Appendix A: Considerable test system for inter-band CA in FR2
[image: C:\Users\a1699028\AppData\Local\Microsoft\Windows\INetCache\Content.Word\Figure1.png]
Figure A-1: Rx spherical coverage test system for inter-band DL CA with independent antennas (1)
[image: Figure2]
Figure A-2: Rx spherical coverage test system for inter-band DL CA with independent antennas (2)
[image: Figure3]
Figure A-3: Rx spherical coverage test system for inter-band DL CA with independent antennas (3)

[image: Figure4]
Figure A-4: Rx spherical coverage test system for inter-band DL CA with independent antennas (4)
[image: Figure5]
Figure A-5: Rx spherical coverage test system for inter-band DL CA with two dual polarized antennas
[image: Figure6]
Figure A-6: Rx spherical coverage test system for inter-band DL CA with one dual polarized antenna
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