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[bookmark: _Ref463014664]Introduction
In this contribution we focus on the additional spurious emission requirements needed to protect passive services operating in millimiter (mmW) frequency ranges. In this paper we refine our analysis presented in [1] and we estimate the amount of power reduction needed to meet -8dBm/200MHz emission level over the passive bands. 
Discussion
Regulators around the world are defining emission requirements to protect satellite passive services (e.g. EESS passive). The following list shows the bands of operation of passive services and corresponding reference bandwidth to be studies: 
23.6-24 GHz -> 200MHz　
31.3-31.8 GHz -> 200MHz
50.2-50.4 GHz -> 200MHz
52.6-54.25 GHz -> 100MHz
86-92 GHz -> 100MHz
[bookmark: _Hlk510624311]CEPT PT1 finalized an ECC decision on the 26GHz band which is not under public consultation [2]. As shown in Table 1, the draft decision specifies a protection level in the range of -38/-40 dBW/200MHz.
MFCN terminal station maximum emissions into the 23.6-24.0 GHz band [2]. 
	Frequency range 
	Maximum emissions (see note)
	Measurement bandwidth

	23.6-24.0 GHz
	[-38/-40] dBW
	200 MHz


Note: This level requirement applies for terminal station for all foreseen modes of operation (i.e. maximum in-band power, electrical pointing, carrier configurations)
[Editor’s note: depending on information from industry about second harmonic, similar level might be necessary in the range 50.2-54.25 GHz]
A final value of within the proposed range will be decided in next PT1 meeting, which is happening the same week as RAN4 #86bis. 
Several RAN4 contributions already addressed this issue [2][4][5][6][7], in the following we will run a more detailed analysis considering the upper limit of the range discussed by CEPT, i.e. -8dBW/200MHz. This analysis will be further refined once a final decision about the requirement is made in CEPT PT1.

Impact of additional spurious emission requirement: methodology and results
[bookmark: _GoBack]Based on the recent Way Forward on MPR for FR2 [9], we assume the following waveform as reference (0dB MPR waveform): BW = 100MHz, SCS=60KHz, DFT-S-OFDM QPSK, 128RB0.
In our analysis, we considered different waveforms in terms of aggregated bandwidth spanning from 50MHz to 800MHz. The channel allocation always starts at band n258 lower edge, i.e. 24.25GHz. We assumed DFT-S-OFDM since this is the waveform requiring less MPR according to our analysis in [10]. Table 1 summarized the total amount of back-off needed compared to the 0dB MPR waveform. The table shows both contiguous and non-contiguous allocation cases. As we described in [10], for non-contiguous RB allocation, if the allocation ratio A is less than 2%, the total back-off is waveform and bandwidth agnostic as far as IM3 or Triple Beat products fall into passive services frequency region.
[bookmark: _Ref499203200][bookmark: _Ref510624255][bookmark: _Ref510624251]Table 1. Total back-off needed to meet -8dBm/200MHz in 23.6-24GHz.
	
	
	
	
	Contiguous RB allocation
	Non-Contiguous RB allocation, A<=0.02

	Modulation
	Component Carriers [MHz]
	Aggregated BW [MHz]
	SCS [KHz]
	Total Back-off needed [dB]

	QPSK
	50
	50
	60
	0
	NA

	
	200
	200
	60
	0
	NA

	
	200+200
	400
	60
	2
	4.5

	
	400
	400
	120
	2
	NA

	
	400+400
	800
	120
	3.5
	4.5



Observation: for band n258 the amount of power back-off needed to meet the -8dBm/200MHz requirement to protect 23.6-24GHz passive band is up to 4.5dB. For band n257 and band n261 no power back-off is needed to meet the same requirement.
Conclusions
In this contribution, we analyze the additional requirements of -8dBm/200MHz needed to protect passive bands. Based on the outcome of our analysis, we made the following observation:
Observation: for band n258 the amount of power back-off needed to meet the -8dBm/200MHz requirement to protect 23.6-24GHz passive band is up to 4.5dB. For band n257 and band n261 no power back-off is needed to meet the same requirement.
This analysis will be further refined once a final decision about the requirement is made in CEPT PT1.
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