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Introduction.
In the last RAN4 meeting, a Way Forward on FBW was approved. In the Way Forward, it was agreed to continue the discussion on support for more than 2 declared sub-bands and complications related to the “step-function”.
In this contribution, we discuss the support for more than 2 declared sub-bands and complications related to the “step-function”.
Discussion
In the previous meeting, a Way Forward on FBW [1] was approved.
In the Way Forward, followings were agreed.
1. Add technical background for current definition of FBW in TR 38.817-02.
2. For next meeting continue the discussion on the need to further improve the EIRP FBW declaration concept. 
a. Study support for more than 2 declared sub-bands
b. Study complications related to the “step-function”
c. Editorial corrections 
In this contribution, we discuss 2.a and 2.b in the Way Forward. Based on the discussion, we submit draft Change Request in [4] and [5].

a. Support for more than 2 declared sub-bands
In the current specifications [3], 2 sub-bands are applied to the band where FBW is larger than 6%. The existing bands which may have FBW of larger than 6% are listed in table 9.2.1-1 in [2]. Note that FBW is defined by supported frequency, therefore FBW values in the table are applied only in the case whole frequency in the operating band is supported.
Table 1 NR bands with more than 6% FBW
	Band
	Band Definition
fl   to  fh
(MHz)
	FBW
100.(fh-fl)/fc
(%)

	n41
	2496 to 2690 
	7.5

	n77
	3300 to 4200  
	24.0

	n78
	3300 to 3800 
	14.1

	n79
	4400 to 5000
	12.8

	n257
	26500 to 29500
	10.7

	n258
	24250 to 27500
	12.6

	n260
	37000 to 40000
	6.5

	n261
	27500 to 28350 
	3.0



The directivity variations for large FBW bands are listed in table 9.2.1-2 in [2].
Table 2 Directivity variation over supported frequency range
	Band
	 
(dB)

	n41
	-0.6

	n77
	-2.1

	n78
	-1.2

	n79
	-1.1

	n257
	-0.9

	n258
	-1.1

	n260
	-0.7



The motivation to introduce the concept of FBW is to compensate the impact of directivity variation over frequency. The core requirement of the radiated transmit power is set within ±2.2 dB of the claimed value. The threshold of 6% FBW was decided considering that compliance to the ±2.2 dB accuracy is difficult when there is more than 0.6 dB directivity variation.
According to the current specifications, for operating bands where the supported fractional bandwidth (FBW) is larger than 6%, two rated carrier EIRP may be declared by manufacturer. Supported frequency range is divided into two frequency ranges and for each sub-band different EIRP value may be declared.
The question is number of sub-bands. It is fixed to two in the current specifications. This allows FBW and directivity variation in the sub-bands to be reduced to roughly half. Therefore, for band n77, directivity variation over the sub-bands may still remain more than 1 dB. 
RAN4 has agreed we need the concept of FBW for the band with more than 0.6 dB directivity variation. However, current specification does not allow further reduction of directivity variation of as large as 1 dB for sub-bands. There are no reasons to allow 1 dB directivity variation for sub-bands.
In the previous meeting, the idea of more than two sub-bands received negative comments. We guess those comments were received because of the concern than declaring more than two sub-bands increase the complexity. However, we do not agree the objection. In the current specifications, frequency ranges for which each declared value applies are specified in detail. If we follow the manner for more than two sub-bands cases, we would have complexity issue. However, our proposal is that number of sub-bands and its applicable frequency ranges are for manufacturer declaration. With this way, we do not have to specify the applicable frequency range of each sub-band in the specifications. It make the specifications simpler. 
We are not proposing this method as “mandatory” feature. If a manufacturer decide two sub-bands are enough, it should be ok to declare two EIRP values for two sub-bands. More than two sub-bands is only applied to the manufacturer who wants to declare more than two sub-bands. Therefore, it should be no harm for any manufacturer. In operator perspective, there should also be no harm caused by the declaration of EIRP values for more than two sub-bands. Detailed declarations should make cell design easier.
In summary, we propose to allow more than two declared sub-bands.
Proposal 1: More than two sub-bands shall be allowed which is based on manufacturer declaration.

b. Complications related to the “step-function”
In the current specifications on FBW are as below [3].
	For operating bands where the supported fractional bandwidth (FBW) is larger than 6%, two rated carrier EIRP may be declared by manufacturer:
-	Prated,c,FBWlow for lower supported frequency range, and
-	Prated,c,FBWhigh for higher supported frequency range.
For frequencies in between FFBWlow and FFBWhigh the rated carrier EIRP is:
-	Prated,c,FBWlow, for the carrier whose carrier frequency is within frequency range FFBWlow ≤ f < (FFBWlow +FFBWhigh) / 2,
-	Prated,c,FBWhigh, for the carrier whose carrier frequency is within frequency range (FFBWlow +FFBWhigh) / 2 ≤ f ≤FFBWhigh.
The target EIRP values which compliance is tested are constant in each sub-band. Therefore, target EIRP value looks like a step-function against frequency where there is a discontinuous point at the centre of the supported band, i.e. at the border of the two sub-bands. 
When we consider the conformance testing, RF channels to be tested for single carrier shall be B, M and T. RF channel position M corresponds to the discontinuous point of the step-function when EIRP values for two sub-bands are declared. For centre frequency belongs to the sub-band with higher frequency, conformance of RF channel position M is tested against the declared EIRP value for the sub-band of the higher frequency. Passing the test at the lower frequency end of the higher sub-bands does not guarantee the conformance at the higher frequency end of the lower sub-band. In any case, if there is a gap between sub-bands it is not possible to guarantee the conformance in all frequency range. For a countermeasure of this issue, we propose that declaration points position to be equal to the testing positions. With this method, we can guarantee the conformance at the declared frequency positions. With the conformance at the declared positions, we could have confidence that estimated EIRP values in other frequency positions have good reliability. For this reason, because RF channels for single carrier are tested at B, M and T. Declaration shall be at three frequency positions unless otherwise more declaration is needed for the supported operating band with super big FBW. 
Proposal 2: EIRP values at the conformance testing position shall be declared as much as possible.
Conclusion
We discussed support of more than two declared sub-bands and complications related to the “step-function”, and make following proposals.
Proposal 1: More than two sub-bands shall be allowed which is based on manufacturer declaration.
Proposal 2: EIRP values at the conformance testing position shall be declared as much as possible.
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