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Introduction
[bookmark: OLE_LINK10][bookmark: OLE_LINK11]At the RAN4-AH-1801 meeting in San Diego a WF on performance testing for FR2 [1] was approved. Based on this approved WF a baseline test system for performance testing needs to be defined. 
In this contribution we present our view on the baseline test system and give the rationale for the text proposal presented in [2].
Discussion
In the last meeting a WF on performance testing was approved in [1]. With this agreement in mind, the scope of a performance baseline setup is now much clearer and it should be possible to agree on a baseline setup.
Baseline system aspects and capabilities
· Antennas, polarizations:
As was approved in the way forward, the maximum rank of the MIMO transmission for performance testing is 2, achieved via polarization MIMO. Thus at least 1 dual-polarized antenna is required in the test setup.
Observation 1: At least a single dual polarized antenna is required in the test system.
· Angular relationship:
It is desirable that the UE orientation towards the antenna in the test system can be varied. This is required for being able to test the UE from several directions as well as being able to find to orientate the beam peak direction of the UE towards the antennas to perform beam peak measurement. Thus we conclude that a positioning system with two axes of freedom should be used in the test system.
Observation 2: A positioning system with two axes of freedom should be used in the performance baseline setup.


· Fading Propagation Conditions: 
In the WF it was concluded that an isotropic UE antenna pattern shall be assumed for performance testing. This means that the test system needs to be able to generate TDL models for performance testing of the UE. The TDL models can be generated by applying the isotropic UE antenna pattern to the CDL models defined in 38.901.
Observation 3: The test system needs to be able to generate TDL channel models.
· MIMO capabilities:
As already pointed out, the maximum required rank for MIMO transmissions is 2, achieved via polarization MIMO. 
Observation 4: The maximum required MIMO rank is 2, achieved via polarization MIMO.
· Measurement uncertainties:
Since currently no discussions have happened on the actual performance requirements it is difficult to discuss the measurement uncertainties for those requirements. So for the time being the measurement uncertainties should be considered FFS. This topic needs to be investigated, once the picture on the requirements side is clearer.
Observation 5: The measurement uncertainties for the performance baseline system are FFS for the moment.
· Far-field criteria:
The far-field criteria for the performance baseline system should be considered FFS for the moment. Given that the agreed approach for performance testing is a baseband test using TDL channel models and having the UE report its received power per receiver, it needs to be further investigated whether these measurements need to happen in the far-field or if near-field measurements are sufficient.
Observation 6: The far-field criteria for the performance baseline system are FFS for the moment.

Baseline system synergies with other setups
After discussing some of the required capabilities and aspects of the test system in section 2.1, we should look at other defined baseline test systems and check whether those test systems can be reused for performance testing as well. This would limit the required number of test systems and allow for saving time and money during testing of the devices.
Observation 7: Other baseline systems should be checked whether they can be reused for performance testing.
UE RF baseline setup
At first we can check the UE RF baseline setup in 38.810 [3]. The UE RF baseline setup as defined in section 5.2 of 38.810 uses 2 dual-polarized, which can both be individually positioned with two axes of freedom. This means that the test system in principle is able to achieve a rank 2 MIMO transmission via polarization MIMO.
The required fading and propagation conditions are not described in the UE RF baseline setup, since those are not required for UE RF testing. However those are likely not part of the OTA part of the system, but a requirement for the system simulator, channel emulator, etc. part of the test system. Suitable instruments need to be used to be able to generate the fading models, but those can also be used in a UE RF baseline setup.
The far field criteria is already defined for the UE RF baseline setup and as such could be used as a starting point for the performance baseline setup. However as mentioned it needs to be investigated if the performance baseline setup needs to be in the far field.
38.810 also describes a simplified version of the UE RF baseline setup utilizing only one antenna, but keeping the remaining aspects the same. Since for performance testing only one dual-polarized antenna is required, also the simplified UE RF baseline setup is a possible candidate.
As a conclusion, the UE RF baseline setup fulfills the required aspects and capabilities for the performance setup and it would be beneficial to reuse the UE RF baseline setup as a basis for the performance baseline setup.
Observation 8: The UE RF simplified baseline setup can be reused as a basis for the performance baseline setup.
In case in the future alternative UE RF baseline setups are introduced into the specification those can be investigated as well and if suitable also be reused as a basis for the performance baseline system. 
UE RRM baseline setup
In the past meetings there have been many discussion ongoing about the scope of the UE performance and RRM testing. It has been debated back and forth, whether demodulation testing of the UE also needs to include some form of testing of the UEs beam steering capabilities. This has not yet been finally concluded, however it is certainly a possibility. Therefore it is also necessary to check whether the RRM baseline system in [3] and the updates to it proposed [4] are suitable for UE performance testing.
The antennas in the Multi Probe RRM Performance baseline system are described in [4] as dual-polarized, so they fulfill also the needs of the UE performance baseline setup. 
The required fading and propagation conditions are still FFS in [3]. However those are likely not part of the OTA part of the system, but a requirement for the system simulator, channel emulator, etc. part of the test system. Suitable instruments need to be used to be able to generate the fading models, but those can also be used in a UE RF baseline setup.
The far field criteria is not yet defined for the UE RRM baseline setup, similar to the UE performance setup this can be further investigated once more information about the requirements are known.
As a conclusion, the UE RRM baseline setup fulfills the required aspects and capabilities for the performance setup and it would be beneficial to reuse the UE RRM baseline setup as a basis for the performance baseline setup.
Observation 9: The Multi Probe RRM Performance baseline system setup can be reused as a basis for the performance baseline setup.
UE performance baseline setup
As discussed above both the UE RF baseline setup as well as the UE RRM baseline are possible candidates for being reused as a basis for the UE performance baseline setup.
In our view it is beneficial to define 2 baseline setups for UE performance testing:
1.) A test system based on the UE RF baseline system
2.) A test system based on the Multi Probe RRM Performance baseline system 
Those two test systems, although sharing some commonalities would serve different purposes. 
While the UE RRM system could in theory also be used for testing of scenarios where only one angle of arrival is needed, it is beneficial to define a simpler setup with one angle of arrival as well, since defining one test system based on the RRM system, will lead to a test system that is likely oversized and too complex for most of the required UE demodulation testing.
Proposal: Define 2 baseline test setups for UE demodulation testing:
1. Single Probe baseline setup for UE demodulation and CSI testing
2. Multi Probe baseline setup for UE demodulation and CSI testing
	
Conclusion
In this paper we have shared our view on the baseline test system for UE performance testing, taking into account the agreements made in the last meeting, as well as considering already existing test systems. We make the following observations and proposals:
Observation 1: At least a single dual polarized antenna is required in the test system.
Observation 2: A positioning system with two axes of freedom should be used in the performance baseline setup.
Observation 3: The test system needs to be able to generate TDL models as per 38.901.
Observation 4: The maximum required MIMO rank is 2, achieved via polarization MIMO.
Observation 5: The measurement uncertainties for the performance baseline system are FFS for the moment.
Observation 6: The far-field criteria for the performance baseline system are FFS for the moment.
Observation 7: Other baseline systems should be checked whether they can be reused for performance testing.
Observation 8: The UE RF simplified baseline setup can be reused as a basis for the performance baseline setup.
Observation 9: The UE RRM simplified baseline setup can be reused as a basis for the performance baseline setup.
Proposal: Define 2 baseline test setups for UE demodulation testing:
1. Single Probe baseline setup for UE demodulation and CSI testing
2. Multi Probe baseline setup for UE demodulation and CSI testing
A TP implementing the proposal is provided in [2].
[bookmark: _Ref473660868][bookmark: _Ref473660708][bookmark: OLE_LINK6][bookmark: OLE_LINK7]References
[1] R4-1801288: WF on performance testing for FR2; Intel, Qualcomm
[2] [bookmark: _GoBack]R4-1802872: TP to TR 38.810 v.1.0.1 on demodulation baseline system; Rohde & Schwarz
[3] 3GPP TR 38.810 v.1.0.1
[4] R4-1802867: TP for TR 38.810 v1.0.0 on RRM baseline setup; Rohde & Schwarz








Page 5
