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1 Introduction
Test configurations are designed to describe the carrier allocation and power allocation (based on the vendor declared paramaters) for each considered test. Compared to E-UTRA, the challenge with test configurations is to preserve an excellent test coverage, while limiting the number of test configurations, and selecting the right signal(s) to be tested as NR introduced new SCS and new spectrum utilization.
In last RAN4#86b meeting, a Way Forward [1] was agreed and listed the Test Configurations to be specified for NR and some basic agreements on how to build them.

But there is still one major issue which is the selection of the most stringent signal to be used to build those TCs. This contribution further discusses this topic and makes some proposals related to this.

2 Discussion 
2.1 Background
With E-UTRA and MSR, test configurations were build targeting the most challenging carrier combination depending on supported BW. This would ensure BS could support specified performances for any possible configuration. Similar approach should be taken for NR.
To be able to identify which scenario is the most stringent, it’s necessary to consider some of the challenges when designing a NR BS. 

For E-UTRA, test configurations are based on a 5 MHz BW signal (or the lowest supported BW), as such signal has the smallest guard band. With NR and the new spectrum utilization, bandwidth scaling is not valid anymore: the signal with the smallest BW might not be automatically the one with the smallest guard band, this depends on signal BW and SCS.
Moreover, as NR has 3 different sub-carrier spacing, this has also to be taken into account when building the test configurations: for each sub-carrier spacing, there would be different FFT suppression requirements. This means that the signal with narrowest bandwidth and smallest SCS is not the most stringent signal to be tested for some requirements. 
2.2 Selection of NR signal to build new TCs
As mentioned earlier, there would be two types of most stringent signal:
· A signal with the smallest absolute guard band. This signal would have the smallest separation in between:

· The generated signal and its adjacent position.  

· The receiving signal and its aggressor.

This signal should then be used to test most of the Tx requirements and all Rx requirements 

· A signal with the smallest relative guard band, relative here means the percentage of signal’s guard band comparing to signal’s bandwidth (signal’s guard band / signal’s bandwidth * 100). Such signal would have the most stringent requirements related to FFT suppression. It should be then used to test OBUE requirements.

Checking following Table 1 for FR1 and Table 2 for FR2, in almost always all cases, the signal with narrowest bandwidth and smallest SCS is the signal with the smallest absolute guard band. There are some exceptions like when comparing for example 15 kHz SCS, 30 MHz with 40 MHz bandwidth or, for 30 kHz SCS, 25 MHz with 20 MHz bandwidth, but the guard band size difference is then relatively small. And there are only few of such exceptions. 

	Channel BW

(MHz)
	SCS
(kHz)
	Number of RBs
	Guard Band

(kHz) 

	5
	15
	25
	250

	10
	15
	52
	320

	15
	15
	79
	390

	20
	15
	106
	460

	5
	30
	11
	520

	25
	15
	133
	530

	40
	15
	216
	560

	30
	15
	160
	600

	15
	30
	38
	660

	10
	30
	24
	680

	50
	15
	270
	700

	25
	30
	65
	800

	20
	30
	51
	820

	60
	30
	162
	840

	100
	30
	273
	860

	90
	30
	245
	900

	40
	30
	106
	920

	80
	30
	217
	940

	30
	30
	78
	960

	70
	30
	189
	980

	15
	60
	18
	1020

	10
	60
	11
	1040

	50
	30
	133
	1060

	30
	60
	38
	1320

	25
	60
	31
	1340

	20
	60
	24
	1360

	100
	60
	135
	1400

	90
	60
	121
	1440

	80
	60
	107
	1480

	70
	60
	93
	1520

	60
	60
	79
	1560

	50
	60
	65
	1600

	40
	60
	51
	1640


Table 1: NR signal classification according absolute guard band size – FR1

	Channel BW

(MHz)
	SCS
(kHz)
	Number of RBs
	Guard Band

(kHz)

	50
	60
	66
	1240

	50
	120
	32
	1960

	100
	60
	132
	2480

	100
	120
	66
	2480

	200
	60
	264
	4960

	200
	120
	132
	4960

	400
	120
	264
	9920


Table 2: NR signal classification according absolute guard band size - FR2
Observation 1: The signal with the smallest absolute guard band is almost always the signal with the smallest sub-carrier spacing and the narrowest bandwidth.
Checking Table 3 for FR1 and Table 4 for FR2, one can notice that the signal with the smallest relative guard band is the signal with the highest sub-carrier spacing and the widest bandwidth. 
	Channel BW

(MHz)
	SCS
(kHz)
	Number of RBs
	Guard Band

(kHz)
	Guard Band

%

	100
	30
	273
	860
	1.7

	90
	30
	245
	900
	2

	80
	30
	217
	940
	2.3

	100
	60
	135
	1400
	2.8

	70
	30
	189
	980
	2.8

	50
	15
	270
	700
	2.8

	40
	15
	216
	560
	2.8

	60
	30
	162
	840
	2.8

	90
	60
	121
	1440
	3.2

	80
	60
	107
	1480
	3.7

	30
	15
	160
	600
	4

	50
	30
	133
	1060
	4.2

	25
	15
	133
	530
	4.2

	70
	60
	93
	1520
	4.3

	40
	30
	106
	920
	4.6

	20
	15
	106
	460
	4.6

	60
	60
	79
	1560
	5.2

	15
	15
	79
	390
	5.2

	50
	60
	65
	1600
	6.4

	30
	30
	78
	960
	6.4

	25
	30
	65
	800
	6.4

	10
	15
	52
	320
	6.4

	40
	60
	51
	1640
	8.2

	20
	30
	51
	820
	8.2

	30
	60
	38
	1320
	8.8

	15
	30
	38
	660
	8.8

	5
	15
	25
	250
	10

	25
	60
	31
	1340
	10.7

	20
	60
	24
	1360
	13.6

	15
	60
	18
	1020
	13.6

	10
	30
	24
	680
	13.6

	10
	60
	11
	1040
	20.8

	5
	30
	11
	520
	20.8


Table 3: NR signal classification according absolute guard band size – FR1

	Channel BW

(MHz)
	SCS
(kHz)
	Number of RBs
	Guard Band

(kHz)
	Guard Band 
%

	50
	60
	66
	1240
	4.96

	100
	60
	132
	2480
	4.96

	100
	120
	66
	2480
	4.96

	200
	60
	264
	4960
	4.96

	200
	120
	132
	4960
	4.96

	400
	120
	264
	9920
	4.96

	50
	120
	32
	1960
	7.84


Table 4: NR signal classification according absolute guard band size - FR2
Observation 2: The signal with the smallest relative guard band is the signal with the highest sub-carrier spacing and the widest bandwidth.

Based on the 2 previous observations, to guaranty a good tests coverage, our proposal would be the following:
Alternative1: Build TCs based on the signal with narrowest supported bandwidth and smallest supported subcarrier spacing. In addition, OBUE requirement shall also be tested with single carrier which has the widest supported bandwidth and the highest supported subcarrier spacing.

An alternative to this would be to build the TCs putting the signal with narrowest supported bandwidth and smallest supported subcarrier spacing on one edge, and the widest supported bandwidth and the highest supported subcarrier spacing on the other edge. And if there is any available spectrum in between those 2 signals, it can be filled with signal(s) with narrowest supported bandwidth and smallest supported subcarrier spacing as shown on Figure 1.
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Figure 1: Alternative 2 example
Alternative 2: Build TCs with the narrowest supported bandwidth and smallest supported subcarrier spacing signal on one edge, and the widest supported bandwidth and the highest supported subcarrier spacing signal on the other edge. Iif there is any available spectrum in between those 2 signals, fill it with narrowest supported bandwidth and smallest supported subcarrier spacing signal(s) as much as possible.
3 Conclusion
In this contribution, we investigated further how to build the Test Configurations for NR using the most stringent signals. We made following 2 observations and proposed the following 2 alternaatives. One of those alternatives shall be approved.
Observation 1: The signal with the smallest absolute guard band is almost always the signal with the smallest sub-carrier spacing and the narrowest bandwidth.

Observation 2: The signal with the smallest relative guard band is the signal with the highest sub-carrier spacing and the widest bandwidth.

Based on those observations, select one of the following alternative:
Alternative1: Build TCs using the signal with narrowest supported bandwidth and smallest supported subcarrier spacing. In addition, OBUE requirement shall also be tested with single carrier which has the widest supported bandwidth and the highest supported subcarrier spacing.

 Or

Alternative 2: Build TCs with the narrowest supported bandwidth and smallest supported subcarrier spacing signal on one edge, and the widest supported bandwidth and the highest supported subcarrier spacing signal on the other edge. Iif there is any available spectrum in between those 2 signals, fill it
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