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1. Introduction
This document discusses the number of RBs that are allowed for single component carrier waveforms. For a particular single carrier bandwidth the number of active RBs is a subset of all of the possible RB lengths. We consider the minimum set of simulations that would cover all of the possible waveforms the UE could transmit.
2. Discussion
In RAN4 many analyses have been done for MPR and A_MPR. In the case of single component carrier single cluster waveforms, often all of the waveform RB lengths that could fit in the band (WaveFIT) are simulated. The number of waveforms that can fit in a carrier with RB size NRB can be computed by using this equation.

· WaveFIT = (NRB2 + NRB)/2 
As an example a 20 MHz carrier which has NRB = 100 has 5050 waveforms that could fit.
WaveFIT describes all of the RB configurations that could be created, but there are additional conditions that a valid waveform needs to meet. Not all of the WaveFIT waveforms meet this additional constraint. This will eliminate some of the waveforms and reduce the set of waveforms the UE might transmit. 
These additional constraints are described in [1].
· LCRB =1 is a valid length
· The prime factors of LCRB can only include the numbers 2,3 or 5
The number of valid LCRB values can be computed for each of the carrier bandwidths. This is shown in Table 1 below. As the channel bandwidth increases the fraction of valid LCRB decreases as numbers that have the wrong prime factors are eliminated. Note that at 1.4 MHz there is no difference, but at 20MHz only 34 of the 100 possible lengths are valid.
	Channel bandwidth
	RBmax 
	Number of LCRB_VALID

	1.4 MHz
	6
	6

	3 MHz
	15
	11

	5 MHz
	25
	16

	10 MHz
	50
	24

	15 MHz
	75
	29

	20 MHz
	100
	34


Table 1 Valid LCRB Lengths for LTE Channel Bandwidths
We can also compute the number of valid waveforms (WaveVALID) for each of the channel bandwidths and compare that to all the possible waveforms if the prime factors were ignored. Those numbers are shown in Table 2. Again as the channel bandwidth increases more of the waveforms are eliminated by the prime factor constraint.
	Channel bandwidth
	WaveFIT
	WaveVALID

	1.4 MHz
	21
	21

	3 MHz
	120
	101

	5 MHz
	325
	238

	10 MHz
	1275
	738

	15 MHz
	2850
	1393

	20 MHz
	5050
	2176


Table 2 Valid Waveforms for LTE Channel Bandwidths
Figure 1 below shows the 10MHz case on an RBSTART vs. LCRB plot. In this case there are 738 valid waveforms, 537 invalid waveforms, 24 valid LCRB lengths and 26 invalid LCRB lengths.
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Figure 1 Example plot showing the 10MHz Valid Waveforms

In some instances RAN4 contributors have added an additional RB to the valid LCRB configurations to represent simultaneous PUCCH and PUSCH. If that approach is taken the number LCRB_SIMULT and WaveSIMUL are shown in Tables 3 and 4 below.
	Channel bandwidth
	RBmax 
	LCRB_SIMULT

	1.4 MHz
	6
	6

	3 MHz
	15
	14

	5 MHz
	25
	22

	10 MHz
	50
	24

	15 MHz
	75
	38

	20 MHz
	100
	57


Table 3 LCRB Lengths with 1RB extension to emulate PUSCH+PUCCH
	Channel bandwidth
	WaveFIT
	WaveSIMUL

	1.4 MHz
	21
	21

	3 MHz
	120
	118

	5 MHz
	325
	306

	10 MHz
	1275
	1073

	15 MHz
	2850
	2153

	20 MHz
	5050
	3469


Table 4 Waveforms with 1RB extension to emulate PUSCH+PUCCH
3.    Conclusion
We’ve described our understanding of the valid configurations for simulation for single component carrier waveforms. Given that in the past many simulation results have shown all possible waveforms, including those that are not valid, there is an opportunity to reduce the number of simulations from the full set and still get the same coverage. Our motivation is to reduce the number of simulations in cases where we choose to simulate all of the waveforms that the UE might transmit. 
In addition we think that there is value in being able to identify the invalid LCRB waveforms in the plots such as Figure 1.

From here we see two options:

Option1 [Preferred]: For single CC single cluster MPR and A-MPR simulating only valid set of LCRB configurations as described by [1] is sufficient.
Option2: For single CC single cluster MPR and A-MPR simulating valid set of LCRB configurations as described by [1] plus a 1 RB extension is sufficient.
We prefer option 1 since simultaneous PUSCH and PUCCH are not allowed. This is our preference, but not a strong preference.

 We are not proposing restricting members from simulating waveforms which will not be used in the system. At the same time in some cases these invalid waveforms could drive a specification. That said we don’t see this possibility as a reason to propose eliminating the invalid waveforms from simulations. We simply want to clarify that simulation sets smaller than the number of waveforms that fit can provide the same coverage.
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