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1 Introduction

As part of the initial condition clause in each NR Tx and Rx test case, the test channel bandwidth(s) needs to be specified in the same way as legacy LTE test cases.
As of today, NR in FR1 is specified with sub-carrier spacing (SCS) of 15 kHz, 30 kHz and 60 kHz. Each test case needs to specify the selection(s) of SCS(s) to be tested as part of initial conditions.
It is desired to have a good test point coverage but not adding too much additional test time by selecting all possible combinations of test channel BW(s) and SCS(s).  

2 Discussion
2.1 Background on channel BW support

Agreements in RAN4 on UE channel bandwidth [1]. 

· UE maximum channel bandwidth is a UE capability. (R4-1708845)
· UE shall support any Rel-15 channel bandwidth that is smaller than its UE supported maximum channel bandwidth. (R4-1706321)
· The maximum channel bandwidth supported by UE can be different for UL & DL and SCS specific. (R4-1706321)
· Different maximum channel bandwidths can defined for different SCS (R4-1706321)
· Maximum channel bandwidths for certain SCS can be smaller than the ones listed above but not larger
· UE minimum bandwidth in the context of RMSI and COREST containing PDCCH scheduling RMSI should be no less than 20MHz for Frequency Range 1 and 100MHz for Frequency Range 2 (R4-1714392)
The combination of channel bandwidth, SCS and operating bands is shown in table 1 below (copy of Table 5.3.5-1 in [1]).
Table 1. Channel Bandwidths for Each NR band

	NR band / SCS / UE Channel bandwidth

	NR Band
	SCS

kHz
	5 MHz
	101,2 MHz
	152 MHz
	202 MHz
	252 MHz
	30 MHz
	40 MHz
	50 MHz
	60 MHz
	80 MHz
	100 MHz

	n1
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	60
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	n2
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	60
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	n3
	15
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	

	
	60
	
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	

	n5
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	

	n7
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	60
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	n8
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	

	n20
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	

	n28
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	

	n38
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	60
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	n41
	15
	
	Yes
	Yes
	Yes
	
	
	Yes
	Yes
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	Yes
	Yes
	Yes
	Yes
	Yes

	
	60
	
	Yes
	Yes
	Yes
	
	
	Yes
	Yes
	Yes
	Yes
	Yes

	n50
	15
	Yes
	Yes
	Yes
	Yes
	
	
	Yes
	Yes
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	Yes
	Yes
	Yes
	Yes
	

	
	60
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	n51
	15
	Yes
	
	
	
	
	
	
	
	
	
	

	
	30
	
	
	
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	

	n66
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	Yes
	
	
	
	

	
	60
	
	Yes
	Yes
	Yes
	
	
	Yes
	
	
	
	

	n70
	15
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	

	
	60
	
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	

	n71
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	

	n74
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	60
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	n75
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	60
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	n76
	15
	Yes
	
	
	
	
	
	
	
	
	
	

	
	30
	
	
	
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	

	n77
	15
	
	Yes
	
	Yes
	
	
	Yes
	Yes
	
	
	

	
	30
	
	Yes
	
	Yes
	
	
	Yes
	Yes
	Yes
	Yes
	Yes

	
	60
	
	Yes
	
	Yes
	
	
	Yes
	Yes
	Yes
	Yes
	Yes

	n78
	15
	
	Yes
	
	Yes
	
	
	Yes
	Yes
	
	
	

	
	30
	
	Yes
	
	Yes
	
	
	Yes
	Yes
	Yes
	Yes
	Yes

	
	60
	
	Yes
	
	Yes
	
	
	Yes
	Yes
	Yes
	Yes
	Yes

	n79
	15
	
	
	
	
	
	
	Yes
	Yes
	
	
	

	
	30
	
	
	
	
	
	
	Yes
	Yes
	Yes
	Yes
	Yes

	
	60
	
	
	
	
	
	
	Yes
	Yes
	Yes
	Yes
	Yes

	n80
	15
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	

	
	60
	
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	

	n81
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	

	n82
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	

	n83
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	

	n84
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	60
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	NOTE 1:
90% spectrum utilization may not be achieved for 30kHz SCS. 

NOTE 2:
90% spectrum utilization may not be achieved for 60kHz SCS.


2.2 Test channel bandwidth selection for TRx test cases 
For Rx and Tx test cases, we propose to use the same approach as for corresponding legacy LTE test cases. Example; for an LTE test case where lowest, 5 MHz, and highest test channel BWs where selected, the corresponding NR test case would select lowest, Mid, and highest test channel BWs. The Mid test channel bandwidth could be specified in 38.508-1 for all operating bands. The maintenance effort for updating the mid test channel bandwidth for new bands is considered as low.

Any divergence from this approach in selection of channel bandwidth should be clearly motivated in the CR cover page or in a discussion paper. 
2.3 SCS selection for Rx test cases
In addition to the selected test channel BW(s) as given in chapter 2.2, an SCS needs to be selected for each test channel BW for Rx test cases. One SCS could be enough per test channel BW as different sub-carrier spacing is expected to have a small impact on receiver test result. The following is proposed; 

· If lowest test channel bandwidth is selected, test it in combination with 15 kHz SCS

· If mid test channel bandwidth is selected, test it in combination with 30 kHz SCS

· If highest test channel bandwidth is selected, test it in combination with the highest supported SCS for the selected highest test channel bandwidth.
Any divergence from this approach should be clearly motivated in the CR cover page or in a discussion paper.
2.4 SCS selection for Tx test cases 
For Tx test cases, a higher spectrum utilization would be a more demanding case and could therefore be a guiding factor when selecting SCS for Tx test cases. The maximum number of PRBs per channel BW is given in table 3 below (copied from [2] Table 5.3.2-1) and the corresponding spectrum utilization is given in table 4. As shown table 4, the maximum spectrum utilization is achieved with the lowest SCS for a given channel bandwidth. The proposal is therefore to select the lowest supported SCS for the selected test channel BW. Any divergence from this approach should be clearly motivated in the CR cover page or in a discussion paper.
Table 3: Maximum transmission bandwidth configuration NRB
	SCS (kHz)
	5MHz
	10MHz
	15MHz
	20 MHz
	25 MHz
	30 MHz
	40 MHz
	50MHz
	60 MHz
	80 MHz
	100 MHz

	
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB

	15
	25
	52
	79
	106
	133
	[TBD]
	216
	270
	N/A
	N/A
	N/A

	30
	11
	24
	38
	51
	65
	[TBD]
	106
	133
	162
	217
	273

	60
	N/A
	11
	18
	24
	31
	[TBD]
	51
	65
	79
	107
	135


Table 4: Spectrum utilization per channel BW and SCS
	SCS (kHz)
	5MHz
	10MHz
	15MHz
	20 MHz
	25 MHz
	30 MHz
	40 MHz
	50MHz
	60 MHz
	80 MHz
	100 MHz

	
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB

	15
	90,0%
	93,6%
	94,8%
	95,4%
	95,8%
	[TBD]
	97,2%
	97,2%
	N/A
	N/A
	N/A

	30
	79,2%
	86,4%
	91,2%
	91,8%
	93,6%
	[TBD]
	95,4%
	95,8%
	97,2%
	97,7%
	98,3%

	60
	N/A
	79,2%
	86,4%
	86,4%
	89,3%
	[TBD]
	91,8%
	93,6%
	94,8%
	96,3%
	97,2%


2.5 SCS information in test description
The selection of SCS needs to be visible in the test description part of each test case. The test configuration table is a logical place. Below is an example how test case 6.3.4.3, Power Control Relative power tolerance, would look with SCS information added to the test description part:
6.3.4.3.4
Test description

6.3.4.3.4.1
Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.

The initial test configurations consist of environmental conditions, test frequencies, channel bandwidths [and sub-carrier spacing] based on NR operating bands specified in table [TBD]. All of these configurations shall be tested with applicable test parameters for each channel bandwidth, and are shown in table 6.3.4.3.4.1-1. The details of the uplink reference measurement channels (RMCs) are specified in Annexes [TBD]. Configurations of PDSCH and PDCCH before measurement are specified in Annex [TBD].
Table 6.3.4.3.4.1-1: Test Configuration Table

	Initial Conditions

	Test Environment as specified in

TS 38.508-1 [TBD] subclause TBD
	[Normal, TL/VL, TL/VH, TH/VL, TH/VH]

	Test Frequencies as specified in

TS 38.508-1 [TBD] subclause TBD
	[Low range]

	Test Channel Bandwidths/SCS as specified in TS 38.508-1 [TBD] subclause TBD
	[Lowest/Lowest supported SCS per test channel BW, 
Mid/Lowest supported SCS per test channel BW, 
Highest/Lowest supported SCS per test channel BW]

	Test Parameters for Channel Bandwidths

	
	Downlink Configuration
	Uplink Configuration

	Ch BW
	N/A for Power Control Relative power tolerance test case
	Mod'n
	RB allocation

	
	
	
	FDD
	TDD

	5MHz
	
	QPSK
	See table TBD
	See table TBD

	10MHz
	
	QPSK
	See table TBD
	See table TBD

	15MHz
	
	QPSK
	See table TBD
	See table TBD

	20MHz
	
	QPSK
	See table TBD
	See table TBD

	25MHz
	
	QPSK
	See table TBD
	See table TBD

	40MHz
	
	QPSK
	See table TBD
	See table TBD

	50MHz
	
	QPSK
	See table TBD
	See table TBD

	60MHz
	
	QPSK
	See table TBD
	See table TBD

	80MHz
	
	QPSK
	See table TBD
	See table TBD

	100MHz
	
	QPSK
	See table TBD
	See table TBD

	Note 1:
Test Channel Bandwidths are checked separately for each NR band, the applicable channel bandwidths are specified in Table TBD
Note 2: 
[The starting resource block shall be RB# 0.]


3 Proposal
Proposal 1: For Tx and Rx test cases, specify “mid” test channel bandwidth instead of a fixed number, e.g.5 MHz.
Proposal 2: As a baseline for Rx test cases, lowest test channel BW is tested in combination with 15 kHz SCS, mid test channel BW is tested in combination with 30 kHz SCS and highest test channel BW is tested in combination with highest supported SCS for the selected test channel BW.
Proposal 3: For Tx test cases, consider spectrum utilization as one, out of several, paremeters when analyzing what sub-carrier spacing to test. 
Proposal 4: Any divergence from proposal1 or proposal2 needs to be clearly motivated in the CR cover page or in a discussion paper.

Proposal 5: Add SCS information in the test configuration table for each test case.
Proposal 6: Add information for proposal1 thru proposal4 to TR 38.905, Derivation of test points for radio transmission and reception conformance test cases.  
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