
3GPP RAN4 #79

R4-163257
Nanjing, China, 23-27 May, 2016
Source:
Intel Corporation

Title:
On the testability of UE RF requirements for NR
Document for:
Discussion
Agenda Item:
9.6
1
Introduction
The new Study Item on Next Generation New Radio (NR) Access Technology has been approved during RAN #71 [1].  The SID includes the following objective related to the testability of RF and performance requirements:
· Fundamental RF aspects – especially where they may impact decisions on the above, e.g.,

· Study and identify the aspects related to the testability of RF and performance requirements

Initial views on UE RF testability were shared in [4].  The agreement reached during RAN4 #78bis on the frequency ranges for the RF parameter study in [5] allow a further refinement of the testability aspects.
2
Discussion
The Way Forward on RF parameters requested by WP 5D [5] contains the following agreements:

· Study RF parameters based on the following sub-frequency ranges.
· 24.25-33.4, 37-43.5, 45.5-52.6, 66-86

· It is for further study which specific frequencies to select for time consuming studies, such as co-existence simulations. The number of specific frequencies chosen may be less than the number of frequency ranges.
· Study how to develop ways to derive respective RF parameters requested in RP-160508 based on the frequency ranges above
To approach the testability topic for the potential UE RF requirements, it may be helpful to separate the potential NR UE RF requirements by their purpose and then to identify the key high-level needs of the associated test environment, as shown in Table 1 below.
Table 1: UE RF requirement testability matrix

	Category
	Requirement label
	Purpose
	Test environment requirements
	Notes

	
	
	
	Propagation type
	Metric
	

	UE Tx
	 
	 
	 
	 
	 

	 
	SEM, spurious
	Verify UE compliance with regulatory requirements of unwanted emissions (SEM, spurious domain) 
	Isotropic
	Integrated radiation
	UE beamforming fixed to a single AoD

	 
	ACLR
	Derived requirement from coexistence study (simulation)
	Isotropic
	Integrated radiation
	 

	 
	EVM
	Verify UE performance
	LOS
	EVM at peak EIRP
	UE beamforming fixed to a single AoD

	 
	Radiated power
	Verify UE performance
	LOS
	peak EIRP
	UE beamforming fixed to a single AoD

	UE Rx
	 
	 
	 
	 
	 

	 
	REFSENS
	Verify UE performance
	LOS
	Beamformed sensitivity to LOS signal
	Wanted signal AoA constant

	 
	Out of band blocking
	Verify UE performance
	Isotropic
	Integrated radiation
	Wanted signal AoA constant

	 
	In band blocking
	Verify UE performance
	Isotropic
	Integrated radiation
	Wanted signal AoA constant

	 
	ACS
	Derived requirement from coexistence study (simulation)
	Isotropic
	Integrated radiation
	 

	
	Radiated sensitivity
	Verify UE performance
	Spatially controlled wanted and interferer signals
	Beamformed sensitivity to NLOS signal + interference
	Potential overlap with demodulation performance requirements


Observation 1: The test environments range in complexity from line of sight (LOS) EIRP measurements to spatially controlled multi-cell environments.
Observation 2: With the exception of the radiated sensitivity requirement, the RF requirements can be tested under propagation conditions of relatively low complexity
Observation 3: Further discussions could be helpful to align the understanding of an integrated radiation test environment.  From the test system complexity point of view, this may require measurement equipment that can somehow collect radiation from multiple directions to a single measurement equipment port
Observation 4: Due to the potential overlap between a radiated sensitivity test (i.e. the NR evolution of MIMO OTA), it may be helpful to consider transferring this requirement to the demodulation performance part

3
Conclusions

This paper shares the following observations on the testability of the potential RF UE requirements for NR:

Observation 1: The test environments range in complexity from line of sight (LOS) EIRP measurements to spatially controlled multi-cell environments.

Observation 2: With the exception of the radiated sensitivity requirement, the RF requirements can be tested under propagation conditions of relatively low complexity
Observation 3: Further discussions could be helpful to align the understanding of an integrated radiation test environment.  From the test system complexity point of view, this may require measurement equipment that can somehow collect radiation from multiple directions to a single measurement equipment port
Observation 4: Due to the potential overlap between a radiated sensitivity test (i.e. the NR evolution of MIMO OTA), it may be helpful to consider transferring this requirement to the demodulation performance part
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