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1 Background 
An LS was received from ITU-R WP5D on “Characteristics of terrestrial IMT systems for frequency sharing/interference analysis in the frequency range between 24.25 GHz and 86 GHz” [1]. It was noted at RAN4#78bis that a response will be needed before the February 2017 meeting of WP5D, which is a very tough time schedule. RAN4 agreed as a way forward on dividing the IMT candidate bands into four sub-frequency ranges [2]. This paper continues the analysis and proposes a way to reduce to three frequency ranges with example frequencies for each.

2 Present proposals for frequency ranges
A large part of the time at RAN4#78bis was spent discussing the task given to RAN4 from ITU-R WP5D to provide parameters to use in the sharing studies for new candidate IMT bands, which will be performed within ITU-R to address Agenda Item 1.13 for WRC’19. It was noted that the time plan is very tight and there will be very little time to develop a response [3]. The work in RAN4 on RF characteristics will be instrumental in producing the response to ITU-R on sharing parameters for all the bands requested.
There are a total of eleven bands to be studied for IMT identification in ITU-R. It was noted by RAN4 that the minutes from the most recent ITU-R WP5D meeting has an Editor’s note, dividing the bands into four ranges, as also illustrated in Figure 1.
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The Way Forward in [1] notes that it is for further study which specific frequencies to select for time consuming studies, such as co-existence simulations. The number of specific frequencies chosen may be less than the number of frequency ranges.
The relative “span” of the four ranges (relative to the lowest frequency) is shown for reference in Table 1.

Table 1: Analysis of present band ranges

	Lower

freqeuncy
	Upper

freqeuncy
	Middle

frequency
	Relative
Span

	24,25
	33,4
	28,5
	37%

	37
	43,5
	40,1
	18%

	45,5
	52,6
	48,9
	16%

	66
	86
	75,3
	30%


3 Aspects of selecting the frequency ranges to study

The choice of frequency ranges and specific frequencies to study have several implications:
· A range should be selected in such a way that it can be represented by a single set of simulations, in order to derive co-existence properties.
· It should be possible to select a single frequency within each range for developing simulation scenarios.
· There should be a representative set of RF properties defining the band. 

Note that the last point does not have to imply that a single number is defined for each RF property within each range. It would be possible to have a subset of parameters that vary within a band, as long as the variation can be easily defined and evaluated based on a single set of simulations. It could for example vary stepwise or linearly within the band. 
The RF parameters needed for the new bands will depend on specific properties of the different transmitter and receiver RF components and many of these vary with frequency. This is discussed in more detail in [5]. The following shows some examples of RF properties with large impact:
· Power amplifiers: The power capability of power amplifiers for a given integrated circuit technology roughly degrades by 20 dB per decade. There is also a degradation of Power Amplifier Efficiency (PAE) with frequency for a specific technology. The power efficiency that can be reached also has a strong relation to the linearity and the unwanted emissions such as ACLR.  This leads to a complex interrelation between linearity, PAE and output power in the light of heat dissipation, which must be considered when RF parameters are chosen.
· Filters: Filters will be important to suppress unwanted emissions, but in a highly integrated AAS-type system with high bandwidths at higher frequencies, we cannot expect filter characteristics similar to what is implemented in today’s BS at below 6 GHz.
· Noise figure: This is an essential parameter for receiver design, setting the receiver noise floor and the resulting receiver sensitivity and also the selectivity and blocking requirements.
4 Possibility for merging frequency ranges

It can be seen in Figure 1 above (drawn to logarithmic scale) and in Table 1, that the relative size of the present four band ranges is not the same. The two middle band ranges are less than half the size of the lowest band range. This gives an opportunity to merge the two middle ranges into a single larger one, resulting in a total of three band ranges. This is demonstrated in Figure 2 and Table 2 below. 
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Table 2: Analysis of new proposed band ranges.

	Lower

freqeuncy
	Upper

freqeuncy
	Middle

frequency
	Relative
Span

	24,25
	33,4
	28,5
	37%

	37
	52,6
	44,1
	42%

	66
	86
	75,3
	30%


The size of the merged middle band range is similar to the lowest band range, as shown in Table 2. There is therefore reason to believe that a single analysis can be performed within this new band range, resulting in RF parameters that are representative of the full range. For comparison, it can be noted that a hypothetical grouping of Band 8 (900 MHz) and band 28 (700 MHz) into a single band range gives a relative span of the same order (37%).

For co-existence simulations, a single frequency needs to be selected for the simulation scenarios. It needs to representative, but does not have to be exactly the middle of the frequency ranges. The following three “representative” frequencies are proposed for the three proposed frequency ranges:

· 30 GHz 

· 45 GHz

· 70 GHz
5 Proposal
It is proposed that the RAN4 studies are performed for the following frequency ranges and corresponding frequencies to be used in simulations:

· 24.25 to 33.4 GHz, represented by 30 GHz
· 37 to 52.6 GHz, represented by 45 GHz
· 66 to 86 GHz, represented by 70 GHz
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Figure 1: New bands under study for IMT identification and the present division into frequency ranges.





Figure 2: Proposed new division into three frequency ranges
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