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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 and RAN4#87 meetings, Way Forwards [1] and [5] were agreed. The list of NR Test Configurations to be specified was agreed and there was some preliminary agreements on the signal(s) to be used when building those TCs.

Based on those Way forward [1] and [5] and our previous contributions on this same topic [6] and [7], this contribution further discusses selection of this (these) signals and makes some proposals.

2 Discussion 
2.1 Previous Agreements
The following was agreed []:
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 For the NRTCx(i.e. NRTC 1~5) generation, the test signal used to build
the test configuration should be:

+ Atypical channel BW with the smallest supported SCS.

« If this typical channel BW is not supported by the BS, the narrowest supported channel BW
shall be selected instead.

Typical channel BW is FFS. Some initial proposals are:
« For FR1 operating bands:
* 5 MHz for bands less than 100MHz.

* 20 MHz for bands larger than or equal to 100MHz.
+ For FR2 operating bands:

* 50 MHz and/or 100 MHz.

« Other test signal for test configuration should not be precluded.




2.2 Selection of NR signal to build new TCs

2.2.1 FR1 considerations
As we have extensively explained in [6] and [7], and shown in Annex 5.1 A1, a 5 MHz signal would have the smallest absolute guard band from all other CBW signal, and this for same SCS. Also, for a given channel bandwidth signal, the smallest SCS has the smallest absolute guard band almost always. This is partilularly true for 5 MHz CBW signal.

Based on those observations, we propose to use a 5 MHz signal with the smallest supported SCS to build the agreed NR TCs, at least when the tested band (or supported frequency range) is less or equal to 100 MHz. And if this signal is not supported, the narrowest supported CBW signal with the smallest supported SCS shall be considered then.
This would also be aligned with current E-UTRA conformance specification, where a 5 MHz E-UTRA signal is used to build all TCs, while many bands are less or equal to 100 MHz and the maximum CBW is 20 MHz.
Considering new very large NR bands, more than 100 MHz large, testing with a 5 MHz signal would not be really representative of any typical deployment. For such bands, a larger signal should be better considered, but still narrow enough to ensure testing would be stringent enough. For this reason, a 20 MHz CBW signal would be such good candidate. And again, if such signal has the smallest supported SCS, it would also have the smallest guard band.
By looking at Annex 5.1 A1, one can note that a signal with 25 MHz CBW would have a narrowest guard band for 30 kHz and 60 kHz SCS, but the difference is small (20 kHz). As the NR specifications are already quite complex, to not add further overhead when not really required, our proposal is to only consider building the agreed NR TCs with a signal of 20 MHz CBW with the smallest supported SCS when the band (or supported frequency range) is greater than 100 MHz. And again, if this signal is not supported, the narrowest supported CBW signal with the smallest supported SCS shall be considered then.
2.2.2 FR2 considerations
With FR2, bands are even larger (few GHz) and the currently specified CBW for FR2 are 50, 100, 200 and 400 MHz.

With a similar rationale than for FR1, we have then the following proposals:

· Build NR TCs based on a signal with 50 MHz CBW and the narrowest supported SCS, when the considered band (or supported frequency range) is less or equal to 500 MHz.
· Build NR TCs based on a signal with 100 MHz CBW and the narrowest supported SCS, when the considered band (or supported frequency range) is greater than 500 MHz.
And if the proposed signal is not supported, the narrowest supported CBW signal with the smallest supported SCS shall be considered then.
2.2.3 Conclusion 

Based on previous sub-sections 2.2.1 and 2.2.2:
Proposal 1: Build NR TCs based on a signal specified in Table 1. And if this signal is not supported, a signal with the narrowest supported CBW and the smallest supported SCS shall then be used.
	
	FR1
	FR2

	Band or supported frequency range
	<= 100 MHz
	 > 100 MHz
	<= 500 MHz
	 > 500 MHz

	Signal CBW
	5 MHz
	20 MHz
	50 MHz
	100 MHz

	Signal SCS
	Smallest supported SCS


Table 1: Signal characteristics to be used to build NR TCs
2.3 Further considerations
In the previous section, we have discussed the selection of the most stringent signal to be used considering only the smallest absolute guard band.

But, as we mentioned in [7], we should also take into account the signal with the smallest relative guard band. Here the “relative guard band” is, for a given signal, the proportion of its guard band vs its channel bandwidth. 

A signal with the smallest relative guard band would have the most stringent requirements related to FFT suppression. For this reason, it should be used to test OBUE requirements (with single carrier).

Checking Annex 5.2, 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. Such signal shall also be used to test OBUE requirements .
Moreover, if a FR1 BS supports all possible CBW (up to 100 MHz) with 15 or 30 kHz SCS, this BS would only be tested with a 5 MHz CBW and 15 kHz SCS signal, according to current proposals. Adding the OBUE test with a single carrier of 100 MHz CBW and 30 kHz SCS would give a better perception that to Regulatory Authorities

Proposal 2: OBUE requirement shall also be tested with signal which has the widest supported bandwidth and the highest supported subcarrier spacing, in a single carrier configuration.
3 Conclusion
In this contribution, we investigated which signal should be used to build NR Test Configurations and made following proposals. 
Proposal 1: Build NR TCs based on a signal specified in Table 1. And if this signal is not supported, a signal with the narrowest supported CBW and the smallest supported SCS shall then be used.

	
	FR1
	FR2

	Band or supported frequency range
	<= 100 MHz
	 > 100 MHz
	<= 500 MHz
	 > 500 MHz

	Signal CBW
	5 MHz
	20 MHz
	50 MHz
	100 MHz

	Signal SCS
	Smallest supported SCS


Table 1: Signal characteristics to be used to build NR TCs
Proposal 2: OBUE requirement shall also be tested with signal which has the widest supported bandwidth and the highest supported subcarrier spacing, in a single carrier configuration.
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5 Annexes
5.1 A1: NR signals classification based on absolute guard band size

	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 2: 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 3: NR signal classification according absolute guard band size - FR2
5.2 A2: NR signals classification based on relative guard band size
	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 4: 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 5: NR signal classification according absolute guard band size - FR2

