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1. Introduction
In RAN4#84Bis proposal was made to define full range of 37-43.5 GHz as one band [1]. Analysis considered power efficiency and filter implementation. In this paper we provide our view on band definition based on feasible implementation.  
2. Discussion

The analysis in [1] was based on relative bandwidth and to the statement that 15 % “usually” is good ratio for power efficiency. It is questionable if the same relative BW assumption can be used in mmWaves what was used in sub6. Also the other statement about filter is unclear since it was specifically agreed no RF filters are considered. 
In our view, from PA power efficiency point of view, the 16 % relative bandwidth is a problem since millimeter waves are very susceptible to parasitic components and tuning PA to balance at center frequency and achieving wide bandwidth is challenging. Also, same bandwidth must be reached in IF frequencies since mmWave reference architecture is heterodyne architecture.  
Bigger problem than PA on filter is antenna frequency response. Figure 1 shows antenna response of the 39 GHz patch antenna. If band would be defined as one big band including frequencies 37-43.5 GHz, the performance must scaled accordingly. PA impact is less but also to accommodate PA gain droop, some dB need to be reserved. 
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Figure 1 Antenna gain for 39 GHz Frequency range

Figure 1 shows how antenna gain is sacrificed to meet full band n260 (37-40 GHz). Narrow band antenna arrangement would achieve 11 dB total gain. The design as such is not applicable for full range 37-43.5 GHz but it can be seen that quite a big compromise must be made in UE requirements if one band will be defined. 
Regarding the frequency allocation itself, according to recent MIIT publication [2], the approved frequency range is 37-42.5 GHz. It is not very clear why 3GPP would need to consider 37-43.5 GHz range at all and especially why the full range as one band. There is likelihood that there will be emission requirements inside band which leads to complicated specification and implementation. 

The MIIT publication also offers 24.75-27.5 GHz range for trial. If the trial ever proceed to commercial use, it is more that probable that dual band implementations must be considered. Typical mmWave antenna configuration is four patches in one module. The individual patch antenna size is dictated by the wavelength. RAN4 is discussing the feasible amount of antenna modules in Spherical Coverage discussion and OEM’s are reluctant to implement more than one module. If dualband implementations are to be considered, the size of antenna module must be increased or separate modules must be used for each bands. 

Better approach would be to define additional band to cover the additional spectrum.
Proposal: Define new band for 41 GHz range covering frequencies 40 – 42.5 GHz.  

In appendix, we provide text for TR to capture the agreement. 
3. Conclusion
We discussed the definition of band for the frequency range 37-43.5 GHz and implementation challenges for defining full range as one band. We also discussed the need for defining any 3GPP band for the full range since MIIT request seems to be for more narrow range. We proposed to define additional band to cover the new frequency range. 

Proposal: Define new band for 41 GHz range covering frequencies 40 – 42.5 GHz.  

And proposed to capture this agreement in TR 38.817-01
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4. Appendix TP for TR 38.817-01
Table 4.1-4: New NR bands in FR2.
	Band number
	UL
	DL
	Duplex mode

	n257
	26.5 –29.5 GHz
	26.5 –29.5 GHz
	TDD

	n258
	24.25 – 27.5 GHz
	24.25 – 27.5 GHz
	TDD

	n259
	N/A
	N/A
	TDD

	n260
	37–40 GHz
	37–40 GHz
	TDD

	n261
	40 - 42.5 GHz
	40 - 42.5 GHz
	TDD
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