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1 Introduction

By the end of the last meeting RAN5#NR3 (Oct-2018), test configuration was defined in most RF test cases. However, some parameters (Channel Bandwidth, SCS) are never selected as test point based on the current test point analysis. The purpose of this document is 1) to share current status of test coverage and 2) to describe necessity for functional testing in RAN5 specifications.
2 Discussion

2.1 Functional test
The main role of RAN5 as conformance testing is “Performance test”. In Performance test, RAN5 confirms whether UEs can satisfy criteria defined in core working group. On the other hands, “Functional test” means to confirm whether UEs support appropriate capabilities according to core working groups. In the current RAN5 specifications, performance test is considered while functional testing is not considered. RAN5 spec needs to cover both performance and functional test aspects.
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Figure 1 Performance and Functional test
2.2 Test coverage in terms of Functional test
This section describes current status of test coverage in terms of functional test taking TS 38.521-1[1] as example. Based on the test point selection in the latest [1] (summarized in Appendix), test BW and test SCS are summarized as below. 
·  Following 4 cases are analysed.

· Case 1

: Tx case, UE doesn’t support SCS 60kHz
· Case 2

: Tx case, UE supports SCS 60kHz
· Case 3

: Rx case, UE doesn’t support SCS 60kHz
· Case 4

: Rx case, UE supports SCS 60kHz
· “T” means “Tested in more than one TC”, and “NT” means “Not tested in any TC”.
· Band n3 and n77 are selected as example.

· To select BW is prioritized (First to select test BW and then to select SCS).
	Table 2.2-1 Test BW and SCS (Tx, UE doesn’t support SCS = 60 kHz)

　
	NR band / SCS / UE Channel bandwidth

	NR Band
	SCS
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	25 MHz
	30 MHz
	40 MHz
	50 MHz
	60 MHz
	80 MHz
	90 MHz
	100 MHz

	
	kHz
	
	
	
	
	
	
	
	
	
	
	
	

	n3
	15
	T
	T
	T
	T
	T
	T
	　
	　
	　
	　
	　
	　

	
	30
	　
	NT
	T
	NT
	NT
	T
	　
	　
	　
	　
	　
	　

	
	60
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　

	n77
	15
	　
	T
	T
	T
	　
	　
	T
	T
	　
	　
	　
	　

	
	30
	　
	T
	NT
	NT
	　
	　
	NT
	T
	T
	T
	T
	T

	
	60
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　


Table 2.2-2 Test BW and SCS (Tx, UE supports SCS = 60 kHz)
	　
	NR band / SCS / UE Channel bandwidth

	NR Band
	SCS
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	25 MHz
	30 MHz
	40 MHz
	50 MHz
	60 MHz
	80 MHz
	90 MHz
	100 MHz

	
	kHz
	
	
	
	
	
	
	
	
	
	
	
	

	n3
	15
	T
	T
	T
	T
	T
	T
	　
	　
	　
	　
	　
	　

	
	30
	　
	NT
	NT
	NT
	NT
	T
	　
	　
	　
	　
	　
	　

	
	60
	　
	NT
	T
	NT
	NT
	T
	　
	　
	　
	　
	　
	　

	n77
	15
	　
	T
	T
	T
	　
	　
	T
	T
	　
	　
	　
	　

	
	30
	　
	T
	NT
	NT
	　
	　
	NT
	NT
	T
	T
	T
	T

	
	60
	　
	T
	NT
	NT
	　
	　
	NT
	T
	NT
	NT
	NT
	T


Table 2.2-3 Test BW and SCS (Rx, UE doesn’t support SCS = 60 kHz)
	　
	NR band / SCS / UE Channel bandwidth

	NR Band
	SCS
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	25 MHz
	30 MHz
	40 MHz
	50 MHz
	60 MHz
	80 MHz
	90 MHz
	100 MHz

	
	kHz
	
	
	
	
	
	
	
	
	
	
	
	

	n3
	15
	T
	NT
	T
	NT
	NT
	T
	　
	　
	　
	　
	　
	　

	
	30
	　
	NT
	NT
	NT
	NT
	NT
	　
	　
	　
	　
	　
	　

	
	60
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　

	n77
	15
	　
	T
	NT
	NT
	　
	　
	NT
	T
	　
	　
	　
	　

	
	30
	　
	NT
	NT
	NT
	　
	　
	NT
	NT
	NT
	NT
	NT
	NT

	
	60
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　


Table 2.2-4 Test BW and SCS (Rx, UE supports SCS = 60 kHz)
	　
	NR band / SCS / UE Channel bandwidth

	NR Band
	SCS
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	25 MHz
	30 MHz
	40 MHz
	50 MHz
	60 MHz
	80 MHz
	90 MHz
	100 MHz

	
	kHz
	
	
	
	
	
	
	
	
	
	
	
	

	n3
	15
	T
	NT
	T
	NT
	NT
	T
	　
	　
	　
	　
	　
	　

	
	30
	　
	NT
	NT
	NT
	NT
	NT
	　
	　
	　
	　
	　
	　

	
	60
	　
	NT
	NT
	NT
	NT
	NT
	　
	　
	　
	　
	　
	　

	n77
	15
	　
	T
	NT
	NT
	　
	　
	NT
	T
	　
	　
	　
	　

	
	30
	　
	NT
	NT
	NT
	　
	　
	NT
	NT
	NT
	NT
	NT
	NT

	
	60
	　
	NT
	NT
	NT
	　
	　
	NT
	NT
	NT
	NT
	NT
	NT


As described in Table 2.2-1 to 2.2-4, some test parameters (combination of BW and SCS) are never tested in Tx or Rx TCs. For example, [BW 10MHz, SCS 30kHz] is never selected as test point in Band n3 Tx tests. In addition, even in FR2 case, similar situation is occurred. ([BW 100MHz, SCS 120kHz] is never tested.)
Observation 1
: Some test parameters are never tested in the current RAN5 specifications.
With this situation, there is a possibility that UEs not supporting mandatory parameters will be released to the market even if UEs pass the 3GPP conformance test. Current RAN5 specs cannot detect these issues, and RAN5 specs need to test all the parameters (BW, SCS) at least once.
Proposal 1
: RAN5 specs (TS 38.521-1, -2, -3) test all the parameters (combination of BW and SCS) at least once in transmission and receiver test cases respectively.

2.3 Approach for functional test
Following two options can be considered as approach for functional test (Proposal 1).
· Option 1
: To define test parameter as (All BW, All SCS) in selected one TC.
· Option 2
: To add “Never tested parameters (NTs)” into test parameter of selected one TC.
Table 2.3-1 Pros and Cons of each Option

	
	Pros
	Cons

	Option 1
	Maintainability and readability are good.
	The number of test points will increase.

	Option 2
	The number of test points is optimized.
	Maintainability and readability are bad.


Since Cons of Option 1 can be removed by selecting “TC that test time is short”, Option 1 is beneficial.
Proposal 2
: Option 1 will be adopted for RAN5 functional test in RF (TS 38.521-1, -2, -3).
3 Proposal
Proposal 1
: RAN5 specs (TS 38.521-1, -2, -3) test all the parameters (combination of BW and SCS) at least once in transmission and receiver test cases respectively.

Proposal 2
: Option 1 will be adopted for RAN5 functional test in RF (TS 38.521-1, -2, -3).
Reference
[1] TS 38.521-1

: “3rd Generation Partnership Project; Technical Specification Group Radio Access Network; NR; User Equipment (UE) conformance specification; Radio transmission and reception; Part 1: Range 1 Standalone; (Release 15) (v15.0.0)”
Appendix
This section summarizes test BW and test SCS in each TC based on the latest TS 38.521-1[1].
Table X-1 Test BW and SCS in TS 38.521-1 ch.6 (Tx)
	TC
	Title
	Test BW
	Test SCS

	6.2.1
	UE maximum output power
	Lowest, Mid, Highest
	Lowest, Highest

	6.2.2
	Maximum Power Reduction (MPR)
	Lowest, Highest
	Lowest, Highest

	6.2.3
	UE additional maximum output power reduction
	NS dependent
	NS dependent

	6.2.4
	Configured transmitted power
	Lowest, Mid, Highest
	Lowest, Highest

	6.3.1
	Minimum output power
	Lowest, Mid, Highest
	Lowest, Highest

	6.3.3.2
	General ON/OFF time mask
	Lowest, Mid, Highest
	Lowest, Highest

	6.3.4.2
	Absolute power tolerance
	Lowest, Mid, Highest
	Lowest, Highest

	6.3.4.3
	Power Control Relative power tolerance
	FFS
	FFS

	6.3.4.4
	Aggregate power tolerance
	Lowest, Mid, Highest
	Lowest, Highest

	6.4.1
	Frequency error
	Highest
	Smallest supported SCS per Channel BW

	6.4.2.1
	Error Vector Magnitude
	Lowest, Highest
	Lowest, mid and highest SCS per Channel BW

	6.4.2.2
	Carrier leakage
	Mid
	Smallest supported SCS per Channel BW

	6.4.2.3
	In-band emissions
	Lowest, Mid, Highest
	Smallest supported SCS per Channel BW

	6.4.2.4
	EVM equalizer spectrum flatness
	Lowest, Mid, Highest
	Lowest SCS per Channel BW

	6.5.1
	Occupied bandwidth
	All
	Lowest SCS per Channel BW

	6.5.2.2
	Spectrum Emission Mask
	Lowest, Highest
	Lowest, Highest

	6.5.2.3
	Additional spectrum emission mask
	NS dependent
	NS dependent

	6.5.2.4.1
	NR ACLR
	Lowest, Highest
	Lowest, Highest

	6.5.2.4.2
	UTRA ACLR
	Lowest, Highest
	Lowest, Highest

	6.5.3.1
	General spurious emissions
	Lowest, Mid, Highest
	Lowest, Highest

	6.5.3.2
	Spurious emission for UE co-existence 
	Lowest, Mid, Highest
	Lowest and Highest SCS per Channel BW

	6.5.4
	Transmit intermodulation
	Mid, Highest
	Lowest, Highest


Table X-2 Test BW and SCS in TS 38.521-1 ch.7 (Rx)
	TC
	Title
	Test BW
	Test SCS

	7.3.2
	Reference sensitivity power level
	Lowest, Mid, Highest
	Lowest supported SCS per test channel BW

	7.4
	Maximum input level
	TBD
	TBD

	7.5
	Adjacent channel selectivity 
	Lowest, Mid, Highest
	Lowest

	7.6.2
	Inband Blocking
	Lowest, Mid, Highest
	Lowest

	7.6.3
	Out-of-band blocking
	TBD
	TBD

	7.6.4
	Narrow band blocking
	Lowest, Mid, Highest
	Lowest

	7.7
	Spurious response
	TBD
	TBD

	7.8
	Intermodulation characteristics
	TBD
	TBD

	7.9
	Spurious emissions
	TBD
	TBD
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