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Introduction
At the last RAN4 #90 meeting in Athens, several contributions were brought up regarding the FBW [1][2]. Delegates from different corporations have shared their views on this topic and the discussion is mainly focused on whether to support more than 2 declared sub-bands.
A WF [3] was noted with the discussion listed as below:
[image: ]
The WF encourages companies to study the actual antenna gain variation caused by frequency difference in the next discussion.
In this contribution, we further discuss this issue from the perspective of the operator.
Discussion
1. Background
In the current specification [4], FBW is defined with the following equation:

According to [5], NR bands with significantly larger FBW will result in variation of directivity of antennas. Some wide NR bands and the corresponding directivity variations are list as follows according to Table 9.2.1-1, 2 of [5]:
	Band
	Band Definition
fl  to  fh   (MHz)
	Fractional Bandwidth
100.(fh-fl)/fc  (%)
	Directivity Variations
  (dB)

	n41
	2496 to 2690 
	7.5
	-0.6

	n77
	3300 to 4200  
	24.0
	-2.1

	n78
	3300 to 3800 
	14.1
	-1.2

	n79
	4400 to 5000
	12.8
	-1.1

	n257
	26500 to 29500
	10.7
	-0.9

	n258
	24250 to 27500
	12.6
	-1.1

	n260
	37000 to 40000
	6.5
	-0.7

	n261
	27500 to 28350 
	3.0
	



Therefore, for NR BS supporting wide bands, the directivity variation is managed by declaring EIRP at lower supported frequency and higher supported frequency within a specific band. For operating bands where the supported FBW that 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. 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.
According to [1], more than two EIRP values should be declared to compensate for the directivity variation for NR wide bands with FBW significantly larger than 6%.
2. Discussion of more than two EIRP declared
Observation 1: The directivity variation of the antenna may not significantly affect the final EIRP.
According to [1], for wide bands with FBW significantly over 6%, the directivity variation is not accurately characterized under the current specifications. In practice, however, it is up to the specific implementation process whether the actual directivity variation is noticeable.
In addition, the PAs in the RF chain may suffer from gain reduction issue when the FBW is high. For different bandwidths, this gain variation in PAs may be another factor to be taken into consideration when evaluating the final EIRP. In practical cases, the PAs together with the antennas can be adjusted jointly by calibration so that the resulting antenna gain variation remains roughly flat over the entire frequency range. In this case, two declared EIRP will be sufficient for practice.
Observation 2: More than two EIRP values are unneccesary in terms of network deployment.
In the network deployment and optimization process, EIRP is adopted as a key metric for evaluating the cell coverage. However, in most cases, only one EIRP value is employed in the process. In the current specification, two EIRP values are declared by the manufacturer. When deploying the BS, only the lowest ERIP value is adopted. Therefore, the current definition already guarantees enough freedom for the deployment. On the contrary, extra EIRP value will bring interference between cells.
Observation 3: More than two EIRP is acceptable when there is large difference of path loss in the operation band.
Generally speaking, the higher frequency portion of the operation band will suffer larger path loss. If the extra EIRP can conquer this larger path loss, then it is meaningful to declare more than two different EIRP values.
Conclusions
In this contribution, more than two EIRP definition is discussed from the operator’s perspective. Concerns and open issues are discussed in details. The following proposal is made:
Proposal: From the deployment aspect there is no need to declare more EIRP values except that the extra EIRP do help to improve the coverage.
References
[1] R4-1900743, Discussion on FBW, noted.
[2] R4-1900744, Draft CR to TS 38.104: Radiated transmit power requirement with wideband operation (9.2), noted.
[3] R4-1902240, WF on FBW, noted. 
[4] TS 38.104 v15.5.0
[5] TR 38.817-02 v15.3.0
image1.png
* Discussion to support up to 3 declaration
* Itis allowed to declare up to 2 EIRP values for the band with FBW of more than 6%, why
further declaration is not allowed for the sub-band with FBW of more than 6%?

* Contribution of antenna directivity was not considered to define the accuracy
requirements. There is little room to allow additional contributions in £2.2 dB accuracy

- Compromized that the number of declarations is up to 3 in Rel-15
- Up to 3 declarations are applied only to n77 in Rel-15

* Discussion to disagree up to 3 declaration

* Theantenna aperture sets the directivity but it is not the only factor in the radiated EIRP

so it is not clear that the EIRP will increase in the simple way only looking at the antenna
aperture indicates.

Data sheet of antenna product was shown which shows less gain variance than
calculated by directivity due to fixed aperture

- 2 declarations is sufficient




