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1 Background
The OOBB test is the most notorious in terms of test time. In this follow-up to [1], we reiterate once again an old proposal to reduce test time by increasing the interferer frequency step size [2] originally devised for LTE CA but not agreed at the time. We propose to adopt the principles behind this proposal for NR in gereral, which also leads to a reduced number of allowed number of spurious responses (decreases with increased step size). 
2 Increase step size for reducing test time
One way to reduce the test time for the OOBB test is to increase the frequency step size. The step size should be chosen proportional to the receive bandwidth such that any spurious response falls within it but still be limited such that selectivity is verified with sufficient granularity. This would be analogous to the 200 kHz step size for GSM with its 200 kHz RF bandwidth that was increased to 1 MHz step size for UTRA with its wider channel bandwidth. 
The OOBB requirement is verified with a CW interferer and the own uplink allocated according to the reference sensitivity test. The spurious responses due to e.g. intermodulation (the lowest orders are IM2 and IM3) are generated by intermodulation with the own transmitter or with other internal signals. A spurious response can occur e.g. when the interferer frequency is a multiple of the downlink carrier frequency (harmonic mixing) or when ±fCW ± fother, ±2fCW ± fother or ±fCW ± 2fother falls within or near the receive channel with fCW is the interferer frequency and fother the frequency of the own transmitter or other internal signals. Use of a 1 MHz step size means that the harmonic mixing or inter-modulation products will be stepped though the DL passband when spurious responses occur, the number of responses experienced within a channel bandwidth depends on the order of the inter-modulation product or harmonic.
The step size should be chosen such that at least one response among the “usual suspects” is captured within the DL band. In the original contribution [2] for LTE CA the step size was chosen as


[image: image1.wmf]ë

û

{

}

)

5

,

5

.

0

min(

,

1

max

Channel

BW

 [MHz],
For NR the minimum channel bandwidth is 5 MHz, using as step size of
(2.1)
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then any spurious response due to intermodulation of the lowest order will be captured within the receive bandwidth while maximizing the step size to Fsm MHz to ensure that the selectivity is verified with sufficient granularity. Using Fsm = 5 MHz the resulting step sizes are shown in Table 1.
Table 1: step size for the OOBB test

	NR Channel Bandwidth [MHz]
	Step size [MHz]

	5
	2

	≥ 10 
	5


Using a step size is smaller than or equal to 5 MHz, then any spurious response frequency would change by 10 MHz at most for IM3 if the interferer frequency fCW is increased or decreased one step and would thus be captured for bandwidths ≥ 10 MHz.  
Anticipating, for inter-band carrier aggregation the OOBB blocking requirement will be verified with both downlink bands active and the uplink active in either of these two. BWChannel in (2.1) is then the smallest bandwidth of the combination under test, e.g. 5 MHz for a 5 MHz + 10 MHz bandwidth combination. 
The test time for any bandwidth combination with constituent bandwidths larger or equal to 5 MHz will be reduced by at least 50% compared to a Rel-8 per carrier bandwidth tested. 

Proposal 1: the frequency step size for OOBB verification shall be larger than 1 MHz and proportional to the bandwidth of the channel under test.

3 Exceptions for spurious response
For Rel-8 
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exceptions are allowed for frequency ranges 1-3. The number 24 (6 x 4) is taken from the UTRA specification and used as a lower bound for E-UTRA. 24 occurrences are also allowed for GSM. 
For NR we first scale the number of exceptions allowed for LTE with the larger step size:
(3.1)
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with a maximum step size of Fsm = 5 MHz. Expressing (3.1) in terms of PRB we obtain a dimensionless
(3.2)
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The above holds for SCS = 15 kHz; generalizing to include larger sub-carrier spacing (SCS) we obtain
(3.3)
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with n = 1,2,3 for SCS = 15,30,60 kHz respectively. 
The allowed number of exceptions for NR are shown in Table 2 with an assumed spectrum utilization of 90%. The corresponding allowance for LTE with a 1 MHz step size is shown for comparison.
Table 2: allowed number of spurious response
	Channel Bandwidth [MHz]
	NRB 
	SCS        [kHz]
	Step size for NR          [kHz]
	Exceptions for NR
	Exceptions for LTE with 1 MHz step size

[MHz]

	5
	25
	15
	2
	15
	30

	10
	50
	15
	5
	10
	54

	15
	75
	15
	5
	15
	78

	20
	100
	15
	5
	20
	102

	40
	200
	15
	5
	40
	N/A

	60
	150
	30
	5
	60
	N/A


Proposal 2: the allowed number of spurious responses is reduced in accordance with the increased step size. 
4 In the 38.101-1

The specification of the allowed exceptions for LTE in 36.101

For Table 7.6.2.1-2 in frequency range 1, 2 and 3, up to 
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exceptions are allowed for spurious response frequencies in each assigned frequency channel when measured using a 1MHz step size, where 
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 is the number of resource blocks in the downlink transmission bandwidth configuration (see Figure 5.6-1). For these exceptions the requirements of subclause 7.7 Spurious response are applicable.
would look like follows for NR in 38.101-1:
[For interferer frequencies across ranges 1, 2 and 3 in Table 7.a.b.c], a maximum of 
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 exceptions are allowed for spurious response frequencies in each assigned frequency channel when measured using a step size of 
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 the bandwidth of the frequency channel in MHz and n = 1,2,3 for SCS = 15,30,60 kHz, respectively. For these exceptions, the requirements of sub-clause 7.7 apply.
based on the (2.1) with Fsm = 5 MHz. 
5 Proposal
We make the following proposals:
Proposal 1: the frequency step size for OOBB verification shall be larger than 1 MHz and proportional to the bandwidth of the channel under test.
Proposal 2: the allowed number of spurious responses is reduced in accordance with the increased step size. 
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