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1
Introduction
In RAN#91-e meeting, a new Work Item on FR1 TRP TRS was approved in [1]. This paper discusses the test system for SA with 1CC.
2
Discussion

2.1  Scope of SA test methods 
The objectives related to SA test methods are listed [1]:
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Given the TxD feature and RF requirements have not been concluded in RAN4, therefore the test methods development for SA would be focused on 1 Tx condition at this stage. 

Observation 1: For FR1 SA test method, UE configuration with 1Tx is the first priority. 
2.2  Anechoic chamber test system for FR1 SA  
For SA with single Tx, the test system is nearly the same as the traditional SISO OTA test system defined in TR 25.914 [2] and TR 37.902 [3].
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Figure: Example of a TRP TRS OTA test system (moving probe antenna and dual axis system)
Observation 2: For FR1 SA, the test system and test procedure are nearly the same as traditional SISO OTA test method, conclusions from LTE SISO OTA can be reused as much as possible. 

Proposal 1: for FR1 SA, the test system and test procedure for LTE can be reused as much as possible. 

For NR FR1 SA mode, some aspects are different which need to be considered:

1. The measurement distance due to high frequency range

2. The large channel bandwidth up to 100MHz
3. UL Tx switching under SA mode
Regarding the measurement distance, the conclusions of effective antenna aperture approach in TR 38.827 for RTS test method can be reused [4]:

[image: image4]
Table 6.6.2-1 in TR38.827. Minimum Range Length for RTS Systems with 20cm test zone size.

	f [GHz]
	Drad [m]
	RTZ+2Drad²/λ
	3D = 6RTZ
	RTZ+2λ
	max(RTZ+2λ,3D,RTZ+2D²/λ)

	0.41
	0.20
	0.21
	0.60
	1.56
	1.56

	0.60
	0.20
	0.26
	0.60
	1.10
	1.10

	0.70
	0.20
	0.29
	0.60
	0.96
	0.96

	0.80
	0.20
	0.31
	0.60
	0.85
	0.85

	1.00
	0.20
	0.37
	0.60
	0.70
	0.70

	1.20
	0.20
	0.42
	0.60
	0.60
	0.60

	1.40
	0.20
	0.47
	0.60
	0.53
	0.60

	1.60
	0.20
	0.53
	0.60
	0.47
	0.60

	1.80
	0.20
	0.58
	0.60
	0.43
	0.60

	2.00
	0.20
	0.63
	0.60
	0.40
	0.63

	2.20
	0.20
	0.69
	0.60
	0.37
	0.69

	2.40
	0.18
	0.60
	0.60
	0.35
	0.60

	2.60
	0.17
	0.61
	0.60
	0.33
	0.61

	2.80
	0.17
	0.61
	0.60
	0.31
	0.61

	3.00
	0.16
	0.62
	0.60
	0.30
	0.62

	4.00
	0.13
	0.58
	0.60
	0.25
	0.60

	5.00
	0.11
	0.48
	0.60
	0.22
	0.60

	6.00
	0.08
	0.36
	0.60
	0.20
	0.60

	7.00
	0.05
	0.24
	0.60
	0.19
	0.60

	7.13
	0.05
	0.22
	0.60
	0.18
	0.60


Given the quiet zone would be larger than 20cm for SISO OTA (typically 30cm and 50cm), the minimum range length should be updated accordingly. Most importantly, almost all the FR1 TRP TRS systems will be updated based on the LTE SISO OTA chamber, therefore, the minimum range length of 1.2m for LTE system can be reused for NR FR1, both SA and EN-DC. For bands around 400MHz, seems 1.2m is not sufficient, thus we believe a MU element of “measurement distance” should be considered at that condition.
Proposal 2: The effective antenna approach defined in TR 38.827 for RTS method should be adopted for FR1 TRP TRS testing, the minimum range length is suggested to be 1.2m. 

For 100MHz channel bandwidth, given the system frequency flatness only impact on the MU assessment, but not the test methodology applicability. Therefore, we propose to consider the impact of large bandwidth in MU budget discussion, similar to how to treat flatness issue in FR1 MIMO OTA [4]. 

Proposal 3: A MU element related to frequency flatness needs to be considered for FR1 TRP TRS test system. 

Regarding the UL Tx switching under SA mode, how to treat this UE function was not defined in 3GPP OTA specs. In general, the Tx switching algorithm is somehow similar to FR2 beam correspondence, the selecting of UL antenna is related to the link antenna direction. How to treat the Tx switching is important to collect accurate TRP results and keep the test consistency.
proposal 4: RAN4 need to study how to configure the UE with Tx switching function. 

3 Conclusion

In this paper, we share our views on FR1 SA test methodology. 
Observation 1: For FR1 SA test method, UE configuration with 1Tx is the first priority. 

Observation 2: For FR1 SA, the test system and test procedure are nearly the same as traditional SISO OTA test method, conclusions from LTE SISO OTA can be reused as much as possible. 

Proposal 1: for FR1 SA, the test system and test procedure for LTE can be reused as much as possible. 

Proposal 2: The effective antenna approach defined in TR 38.827 for RTS method should be adopted for FR1 TRP TRS testing, the minimum range length is suggested to be 1.2m. 

Proposal 3: A MU element related to frequency flatness needs to be considered for FR1 TRP TRS test system. 

proposal 4: RAN4 need to study how to configure the UE with Tx switching function. 
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The objective of this Work Item is to extend SISO OTA methodology defined in TR37.902 to NR FR1 (NR SA and EN-DC) and to specify FR1 TRP and TRS performance requirements for both SA and EN-DC UEs. 


…


-	Specify necessary enhancements of the SISO OTA test methodology for NR FR1 TRP and TRS, e.g.


-	Using the test methodology defined in TR37.902 as well as the associated aspects related to measurement uncertainty in TR25.914 and section 4.2 of TS 37.144 as the basis for NR FR1 


-	Support UE operating frequency in the range of 410 MHz – 7125 MHz (i.e., test methods will cover all the NR FR1 bands)


-	Support up to 100 MHz CBW


…


-	Consider UE with multi-antenna under SISO OTA Test Methodology, e.g.


-	Study whether a test procedure for UL Transmit Diversity of SA, if this feature is supported by UE, is needed


This task shall not start until RAN4 concludes on all of the corresponding requirements related to UL Transmit Diversity of SA








6.6.2	RTS


For RTS NR FR1 MIMO OTA systems, far-field conditions have to apply due to the pattern measurements in the first stage. The minimum range length shall be the maximum of the following three limits


The phase uncertainty limit: RTZ+2Drad2/


The amplitude uncertainty limit: 3D


The reactive Near-Field limit: RTZ+2


where RTZ is defined as the radius of the test zone, i.e., RTZ=D/2, and Drad is the diameter of the effective radiating aperture., The minimum range length calculations for D=20cm test zone size RTS systems shall assume that Drad is 20cm below 1.5GHz and decrease linearly from 20cm to 5cm from 1.5GHz to 7.125GHz, respectively. The last column of Table 6.6.2-1 shall be considered the minimum range length for NR FR1 RTS MIMO systems with 20cm test zone size.











