3GPP TSG-RAN WG4 Meeting #89
 R4-1814963
Spokane, USA, 12 - 16 Nov, 2018
Title:
Discussion on environmental conditions in FR1 MIMO OTA
Source:
OPPO
Agenda item:
10.4.2
Document for:
Approval
1 Introduction

MIMO OTA SI has started and some discussions have carried out in Chengdu meeting about the environmental conditions which is important for the whole SI since it affects a lot on the test system set up and test method design. 
In this paper we share some of our thoughts on the environmental conditions in FR1.
2 Discussion
In the MIMO OTA adhoc in Chengdu, the initial performance metrics was agreed [1], i.e. use averaged MIMO OTA throughput as the baseline performance metrics for NR MIMO OTA testing, the definition of MIMO OTA throughput is the same as LTE MIMO. Therefore, the environmental conditions we are discussing in this paper is focusing on the throughput testing.
Observation 1: The environmental conditions under discussion in FR1 is focusing on the throughput testing.
In the study item description [2], two environmental conditions are suggested, i.e. noise-limited and interference-limited scenario, each was adopted by 3GPP and CTIA in LTE era. However, the difference in NR for interference-limited is that spatial interference emulation may be used which is typically coloured by in-channel frequency allocation, space and time. This is different from AWGN in LTE and is new to the MIMO OTA which may need further study on how this interference is generated and how to implement in the MPAC chamber or two stage method.
	· A study to define the environmental conditions is needed

· Noise-limited and interference-limited (with spatial interference emulation) scenarios shall be considered


Observation 2: Interference-limited condition under discussion in NR seems to be spatial interference and coloured by in-channel frequency allocation, space and time which is different from the AWGN used in LTE SIR testing. It is not clear how this interference will be generated and implemented in the MPAC chamber or two stage method.
Three options were given in [1] and encourage different standardization groups to be aligned. If we only focus on the technique itself then the three options are as below.
	· Option 1: keep noise-limited environment in the chamber as LTE.

· Option 2: Use interference-limited environment in the chamber.
· Option 3: Select both noise-limited and interference-limited environmental condition.


During the discussion, different companies have different preference. Even since LTE MIMO OTA, the debate between different groups like GSMA and CTIA on the pros and cons of using either environmental conditions were happen. 
In GSMA to RAN4 LS [3], it compared the two methods by testing several commercial UEs and give below conclusions, i.e. using noise-limited environment condition gives better distinguish between good and bad performance UEs.
	· Comparison between CTIA and 3GPP methods   

· With the CTIA method it was not possible to distinguish between good and bad performing devices due to low variance of the results (the deviations were within measurement uncertainty).

· With the 3GPP method we saw at least 10 dB difference between devices 

· Furthermore, with the 3GPP method we could observe improvements of devices from 2013 to 2016 

· Swapping channel model (Urban Micro and Urban Macro) 

· The observation was that changing of the channel model is equivalent to adding an offset. 

· We observed the highest variance with their original channel model. We therefore recommended keeping the channel models unchanged.


On the contrary, in CTIA to RAN4 LS [4], it give different interpretation of the meaning of MIMO OTA. From CTIA perspective the MIMO OTA test is focus on the antenna correlation and should use interference-limited environment condition to exclude the impact of antenna efficiency impacts. Especially considering antenna efficiency has been covered by TM2 testing in CTIA.
	· The CTIA test approach is focused on antenna performance with an emphasis on antenna correlation. As MIMO is utilized in areas of a network which are not constrained by the UE noise floor, CTIA believes that an SIR-based test is more appropriate as antenna efficiency will not play a significant role in MIMO performance when operating in real deployment scenarios.
· Conversely, the 3GPP MIMO OTA test approach also includes antenna efficiency since the UE is tested in a noise-limited environment.


From the above background, it can be seen that on how to evaluate UE antenna efficiency and correlation, different groups have different idea, but the goal is same both should be tested. 3GPP tends to test both factors by MIMO OTA test at once, and CTIA tends to test by two test cases. There is no right or wrong, but different appetites.
Observation 3: Since LTE MIMO OTA, the debate between different groups like GSMA and CTIA on the pros and cons of using noise-limited or interference-limited environmental conditions were happen but no conclusions.
Observation 4: On evaluating UE antenna efficiency and correlation performance, either test both factors at once by MIMO OTA or test by combining MIMO OTA with other test cases are feasible.
Now in NR, no TRP/TIS study item has been introduced up to now and considering the history of TRP/TIS requirement discussion, it is pessimistic to complete in a timely manner. Other groups like CTIA and CCSA may have considered to define requirements for TRP/TIS, but these standards may not be used in other regions. In order to avoid some of UE antenna performance cannot be tested, it seems more reasonable to reuse the 3GPP traditional method to evaluate UE antenna efficiency and correlation performance by MIMO OTA.
Observation 5: NR TRP/TIS study item has not been introduced in 3GPP, antenna efficiency and correlation need to be verified in MIMO OTA.
Proposal 1: Use noise-limited environment as the environmental condition in FR1 MIMO OTA.
3 Conclusion
Observation 1: The environmental conditions under discussion in FR1 is focusing on the throughput testing.
Observation 2: Interference-limited condition under discussion in NR seems to be spatial interference and coloured by in-channel frequency allocation, space and time which is different from the AWGN used in LTE SIR testing. It is not clear how this interference will be generated and implemented in the MPAC chamber or two stage method.
Observation 3: Since LTE MIMO OTA, the debate between different groups like GSMA and CTIA on the pros and cons of using noise-limited or interference-limited environmental conditions were happen but no conclusions.
Observation 4: On evaluating UE antenna efficiency and correlation performance, either test both factors at once by MIMO OTA or test by combining MIMO OTA with other test cases are feasible.
Observation 5: NR TRP/TIS study item has not been introduced in 3GPP, antenna efficiency and correlation need to be verified in MIMO OTA.

Proposal 1: Use noise-limited environment as the environmental condition in FR1 MIMO OTA.
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