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1 Introduction

At the previous meeting RAN5#NR adhoc-1, discussion about test frequency for NR RF TCs was kicked-off in [1]. However reduction of the testing time is required in NR (especially in FR2), and there was no endorsement at the previous meeting. This document proposes way forward about test frequency for NR RF TCs.
2 Discussion

2.1 Test frequency in FR1
Regarding FR1, RF test is performed with conducted like legacy LTE. This means overall test time of the NR FR1 and legacy LTE is comparable in terms of the test frequency. Considering this situation, reduction of the test frequency in FR1 is not very effective for optimization of the whole NR testing. On the other hand, reduction of the test frequency is more effective especially in FR2 operation, which spends much more time due to OTA testing.
Proposal 1: 
Regarding FR1, same test frequency as LTE will be tested
In case any technical justification to optimize FR1 test frequency is introduced in the future, RAN5 can reconsider this topic.

2.2 Test frequency in FR2

As described previous section, reduction of the test frequency is more effective especially in FR2 operation. Test frequencies of each LTE RF TC are summarized in Table 2.2-1. As described in the table, there are two types of TCs, which are 1) testing only one frequency range, and 2) testing more than one frequency range (e.g. Low, Mid, and High). For the type 1) TCs, further reduction of the test frequency is impossible and same approach as LTE can be reused even in NR operation.
Proposal 2: 
Regarding TCs tested with only one frequency range in LTE, only same one frequency range will be tested in FR2 RF TCs
Moreover from perspective of interference in other systems, some TCs can be regarded as high priority. These requirements (e.g. Maximum output power, General Spurious) are critical and reduction of the test frequency range is not recommended to guarantee the UE performance. For these TCs, quality is more important than testing time or cost. In addition, following two TCs should be tested in Low, Mid, and High frequency range.
· 6.4.2.4

EVM equalizer spectrum flatness
Test result of this TC is highly affected by test frequency range. At the edge of the frequency range (Low, High range), significant level of ripple tends to occur and testing at the edges can become worst case.
· 7.3


Reference sensitivity power level

All other receiver TCs refer to REFSENS value and this critical TC has a major impact on all other receiver TCs.
Proposal 3: 
Reduction of the test frequency will not be applied to critical requirements described in Table 2.2-1 (blue highlighted), and same test frequency as LTE will be test even in FR2 RF TCs

Considering Proposal 2 and 3 above, this document focuses on other TCs (yellow highlighted in Table 2.2-1) as TCs that can be reduced in test frequency range. In these TCs, worst case (frequency range) cannot be defined and this document proposes that Mid frequency range will be tested as a baseline.
Proposal 4: 
Regarding TCs which are yellow highlighted in Table 2.2-1, only Mid frequency range will be tested in FR2 RF TCs
Table 2.2-1 Test frequency in LTE operation about RF TCs
	TC
	Title
	Test Frequency in LTE
	Testing one frequency?
	Critical requirement?
	FR1

(Pro. 1)
	FR2

(Pro. 2,3,4)

	6.2.1
	UE maximum output power
	Low, Mid, High
	
	Y
	Low, Mid, High
	Low, Mid, High

	6.2.2
	UE maximum output power reduction
	Low, Mid, High
	
	
	Low, Mid, High
	Mid

	6.2.3
	UE additional MPR
	NS dependent
	
	
	NS dependent
	Mid

	6.3.1
	Minimum output power
	Low, Mid, High
	
	
	Low, Mid, High
	Mid

	6.3.2
	Transmit OFF power
	Low, Mid, High
	
	Y
	Low, Mid, High
	Low, Mid, High

	6.3.3.2
	General ON/OFF time mask
	Low, Mid, High
	
	
	Low, Mid, High
	Mid

	6.3.3.4
	PRACH time mask
	Mid
	Y
	
	Mid
	Mid

	6.3.3.6
	SRS time mask
	Mid
	Y
	
	Mid
	Mid

	6.3.4.2
	Absolute power tolerance
	Mid
	Y
	
	Mid
	Mid

	6.3.4.3
	Relative power tolerance
	Low
	Y
	
	Low
	Low

	6.3.4.4
	Aggregate power tolerance
	Mid
	Y
	
	Mid
	Mid

	6.4.1
	Frequency error
	Low, Mid, High
	
	Y
	Low, Mid, High
	Low, Mid, High

	6.4.2.1
	Error Vector Magnitude
	Low, Mid, High
	
	
	Low, Mid, High
	Mid

	6.4.2.2
	Carrier leakage
	Low, Mid, High
	
	
	Low, Mid, High
	Mid

	6.4.2.3
	In-band emissions
	Low, Mid, High
	
	
	Low, Mid, High
	Mid

	6.4.2.4
	EVM equalizer spectrum flatness
	Low, Mid, High
	
	Y (NOTE 1)
	Low, Mid, High
	Low, Mid, High

	6.5.1
	Occupied bandwidth
	Mid
	Y
	Y
	Mid
	Mid

	6.5.2.1
	Spectrum emission mask
	Low, Mid, High
	
	Y
	Low, Mid, High
	Low, Mid, High

	6.5.2.1.2
	Additional spectrum emission mask
	NS dependent
	
	Y
	NS dependent
	NS dependent

	6.5.2.2
	Adjacent channel leakage ratio
	Low, Mid, High
	
	Y
	Low, Mid, High
	Low, Mid, High

	6.5.3.1
	General spurious emissions
	Low, Mid, High
	
	Y
	Low, Mid, High
	Low, Mid, High

	6.5.3.2
	Spurious emissions for UE co-existence
	Low, Mid, High
	
	Y
	Low, Mid, High
	Low, Mid, High

	6.5.3.3
	Additional Spurious
	NS dependent
	
	Y
	NS dependent
	NS dependent

	6.5.4
	Transmit intermodulation
	Mid
	Y
	Y
	Mid
	N/A

	?
	
	
	
	
	
	

	7.3
	Reference sensitivity power level
	Low, Mid, High
	
	Y (NOTE 2)
	Low, Mid, High
	Low, Mid, High

	7.4
	Maximum input level
	Mid
	Y
	
	Mid
	Mid

	7.5
	Adjacent channel selectivity 
	Mid
	Y
	
	Mid
	Mid

	7.6.1
	In-band Blocking
	Mid
	Y
	
	Mid
	Mid

	7.6.2
	Out-of-band blocking
	Low or High
	Y
	
	Low or High
	Low or High

	7.6.3
	Narrow Band Blocking
	Mid
	Y
	
	Mid
	N/A

	7.7
	Spurious response
	Low or High
	Y
	
	Low or High
	Low or High

	7.8.1 
	Wide band Intermodulation
	Mid
	Y
	
	Mid
	N/A

	7.9
	Spurious emissions
	Low, Mid, High
	
	Y
	Low, Mid, High
	Low, Mid, High

	?
	
	
	
	
	
	

	NOTE 1:  Test result of this TC is highly affected by test frequency range and set Y.

NOTE 2:  REFSENS is actually not interfering requirement however this is critical test case and set Y.


Based on the proposals in this document, overall test points can be estimated as below in terms of test frequency.

· LTE


: 71 [frequency ranges]
-> 100%
· NR (FR1)

: 71 [frequency ranges]
-> 100%
· NR (FR2)

: 54 [frequency ranges]
-> 76%
Test frequency of the critical TCs can be reconsidered if additional technical justification is submitted in the future.
3 Proposal
Proposal 1: 
Regarding FR1, same test frequency as LTE will be tested
Proposal 2: 
Regarding TCs tested with only one frequency range in LTE, only same one frequency range will be tested in FR2 RF TCs

Proposal 3: 
Reduction of the test frequency will not be applied to critical requirements described in Table 2.2-1 (blue highlighted), and same test frequency as LTE will be test even in FR2 RF TCs

Proposal 4: 
Regarding TCs which are yellow highlighted in Table 2.2-1, only Mid frequency range will be tested in FR2 RF TCs
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