3GPP TSG-RAN WG4 Meeting #86                              
R4-1801668
Athens, GR, 26th Feb – 2nd March, 2018
Source:
Korea Testing Laboratory
Title:
mmWave TX test method for a regulatory test body 
Agenda item:
7.10.2
Document for:
Discussion
1. Introduction

The white box vs black box test approach has been discussed in the past [1]. In order to guarantee the measurement uncertainty of approximately [2~3dB], the white box test approach is preferable. Generally, a regulatory test body requires a circuit diagram and as well an antenna information to proceed with the certificate-test for LTE devices, other wireless devices and mmWave devices as well. Additionally, TX test cases are mainly focused by a regulatory test body. We have been under studying to setup mmWave TX test through 3GPP RAN WG4 and other interesting parties. RAN4 requirements and test methods are very important because a Regulatory test body usually consider it's technical requirement as a reference. The measurement uncertainty and the test cost efficiency are all important keys to give benefits to a 5G ecosystem. 

2. Information 

a. Beam Lock Function is introduced for accurate measurement of centre beam and off centre beam in [2].

b. UE power lock state, when the UE is rotated in the turn table, the link connection fails and the normal test becomes difficult, and a method for maintaining the link connection is needed. There are several ways to maintain the Link Connection, but we can use the power lock function to reduce measurement accuracy in [3].
c. “boresight” is equivalent to the maximum EIRP(100%-tile EIRP CDF) in [4].

d. For Out-of-band tests, the maximum EIRP and the peak EIRP direction is reasonable for spurious emission test in [4]. 

e. “Beam peak direction”: The direction is where the maximum EIRP is found. [5].
f. UE RF transmitter requirement items are defined as “beam peak” in TR38.803. [5]
3. Discussion
Due to the aforementioned references and all required documents including an detail antenna information, mmWave TX tests for a regulatory test body(Korea) can be fulfilled based on a fully anechoic chamber. Figure 1 shows a draft mmWave test facility for a regulatory body. After a beam lock, TX test items can be measured and for a spurious emission, an omni-antenna is activated while EUT is moving to maintain RRC-Connected-State. As discussed in the earlier references, a dual polarization antenna can reduce the measurement uncertainty. We are currently considering a fully anechoic chamber as a Regulatory testing facility based on the contribution documents [1] -[5], the facility is expected to meet the measurement uncertainty.
Table 2.1.1 UE RF transmitter requirement items in TR38.803.
	
	Requirement
	Indicator to be Measured

	Tx
	ON/OFF mask
	power

	
	Power control
	power

	
	Frequency error
	waveform performance

	
	EVM
	waveform performance

	
	Carrier leakage
	waveform performance

	
	In-band emissions
	power
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Omni Antenna for link connection after beam lock.




Figure 1. (draft) mmWave TX test setup for a regulatory test body
4. Conclusion 
In order to setup more reliable TX test facility and also having a cost efficiency, it is highly recommended a function is needed to know which array antenna is running.
Reference
[1] R4-1708200, Black Box vs White Box Testing for NR, Rohde&Schwarz, 3GPP TSG-RAN4 Meeting #84, August 2017
[2] [2] R4-1708202, NR UE test interface functions, Rohde & Schwarz, Azimuth Systems Incorporated, Anritsu, Keysight Technologies, CATR, Fraunhofer HHI, 3GPP TSG-RAN4 meeting #84
[3] [3] R4-1712666, UE powerlock, Keysight Technologies, 3GPP TSG-RAN4 meeting #85

[4] [4] R4-1712544, Beam configuration for TRP measurement, 3GPP TSG-RAN4 meeting #85

[5] [5] R4-1714018, TP to TS 38.101-2 for definition of UE RF terminologies, 3GPP TSG-AN4 meeting #85[image: image2.png]



