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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. ECC recently approved the decision on European 26GHz band (i.e. n258) [1]. In the decision a specific value for protection of satellite passive services operating in 23.6-24GHz frequency range was approved. In this paper we refine our analysis presented in [2] and we estimate the amount of power reduction needed to meet the emission level over the passive bands. 
Discussion
ECC decision for Harmonised technical conditions for Mobile/Fixed Communications Networks (MFCN) in the band 24.25-27.5 GHz was approved ECC meeting #48 held in Rome. The decision define the technical requirements for operating in band n258 in Europe. Regarding the protection of EESS passive satellites operating in 23.6-24GHz band, two emission levels were approved, for BS and UE, respectively. 
[bookmark: _Ref520216098]Table 1. MFCN BS additional baseline requirement: maximum emissions into the 23.6-24.0 GHz band
	Frequency range 
	Maximum Total Radiated Power (TRP) (see note)
	Measurement bandwidth

	23.6-24.0 GHz
	-42 dBW
	200 MHz


Note: This level requirement applies for BS for all foreseen modes of operation (i.e. maximum in-band power, electrical pointing, carrier configurations)
[bookmark: _Ref520216101]Table 2. MFCN terminal station maximum emissions into the 23.6-24.0 GHz band
	Frequency range 
	Maximum emissions (see note)
	Measurement bandwidth

	23.6-24.0 GHz
	-38 dBW
	200 MHz



Table 1 and Table 2 show the agreed BS and UE additional emission level for protection of EEES, respectively. As it can be observed, the requirement for UE is -38dBW/200MHz, which is the same level we analysed in [2]. As a consequence, in the following we will revise our previous analysis to draw some preliminary conclusions.
Another important aspect is how to handle this additional requirement. Although a specific protection level is agreed only for the European regulation, a worldwide activity is still ongoing in ITU-R to define a global ITU recommendation/resolution. The ITU requirement will be decided in the coming World Radio Conference, and it is not guaranteed it will be the same as the one agreed in ECC. As a consequence, for the time being it is better to treat the protection of EESS through A-MPR.
Proposal: power back-off (if needed) to protect of EESS passive services should be specified as A-MPR. 
Following proposal 1, we will analyse the total back-off needed to meet the -38dBW/200MHz requirement, and we will also determine if A-MPR is needed based on our MPR proposals in [4][5][6][7].

Impact of additional spurious emission requirement: methodology and results
An analysis of power back off needed to meet the EESS protection requirement was already presented in [2] and [3]. Due to possible number of component carriers and the single CC BW (large number of RBs), there is a very large number of cases to be analysed in order to estimate total back-off required to meet -38dBW/200MHz in 23.6-24GHz band. In the following list we summarize, all the configurations that we have analysed:
· Contiguous Cases
· 8CC’s (100MHz CC)
· 4CC’s (200MHz CC)
· 2CC’s (400MHz CC)
· 1CC (400MHz CC)
· RSB folding (1RB and 92RB w/60K SCS)
· LO folding (1RB)
· Non Contiguous Cases
· Worst Case Triple Beat (8CC configuration and populate 1RB + 1RB +1RB NC-CA)
· All possible RB configurations (3CC configuration 200+200_200 CCA)
For all the above configurations, we will always assume that allocation starts from 24.25GHz lower edge of n258, i.e. a total guard band of 250MHz is available between the allocated RBs. We will consider both PC1 and PC3.
Regarding the waveform, we assume SCS=60KHz, DFT-S-OFDM QPSK, 128RB0 since this is the waveform requiring less MPR according to our analysis. 
The results are summarized in Table 3 where a note giving more details about the analyzed configuration is provided. 
[bookmark: _Ref499203200][bookmark: _Ref510624255][bookmark: _Ref510624251]Table 3. Total back-off needed to meet -38dBW/200MHz in 23.6-24GHz.
	Configuration
	Back off, dB
	Notes

	
	PC3
	PC1
	

	8CC Worst Case Noncontig
	4.2
	8.6
	Using 8CC's and populate 3 100M CC's with 1RB+1RB+1RB (300M spacing NC-CA)

	3CC 200+200+200 Non contig
	4.2
	8.6
	All possible NC RB allocations across 3 CC's (CCA)

	8CC_contig 800M
	2.8
	6.8
	Max of all possible contiguous combinations of 100M CC's

	4CC_contig 800M
	2.8
	6.8
	Max of all possible contiguous combinations of 200M CC's

	2CC_contig 800M
	2.6
	6.5
	Max of all possible contiguous combinations of 400M CC's

	1CC - 400M
	1.1
	4.7
	 

	8CC_contig 800M
	0
	2.5
	1RB LO fold

	8CC_contig 800M
	0
	3.3
	1RB RSB fold

	8CC_contig 800M
	0
	3.9
	92RB  RSB fold   (200M emission BW) 




To estimate whether A-MPR is or is not required in the different cases, we cross check the summary in Table 3 with our proposed MPR in [4][5][6][7], the conclusions are listed in Table 4.
[bookmark: _Ref520219938]Table 4. Summary of cases in which A-MPR might or might not be required.
	Power Class/CA mode
	Single CC
	CA

	PC 1
	No A-MPR for outer RB allocations
A-MPR required (2dB) for inner RB allocations – RSB folding 1RB.
	Small A-MPR (1dB) maybe required
Note: Non-contiguous MPR driven by General SEM

	PC3
	No A-MPR
	No A-MPR
Note: Non-contiguous MPR driven by General SEM



As it can be observed, for PC 3 our proposed MPR is enough to cover the back-off needed to protect EESS bands, therefore no A-MPR would be needed. For the PC 1, RSB folding could require up to 2dB A-MPR for inner RB allocations in single carrier mode. For CA case, a small A-MPR (up to 1dB) might also be required in case.
Observation: based on our analysis and proposed MPR:
· No A-MPR is needed for PC 3.
· A-MPR up to 2dB might be required for PC 1.

 Conclusions
In this contribution, we analyze the additional requirements of -38dBm/200MHz needed to protect passive bands. Based on the outcome of our analysis, we made the following proposal and observation:
Proposal: power back-off (if needed) to protect of EESS passive services should be specified as A-MPR.
Observation: based on our analysis and proposed MPR:
· No A-MPR is needed for PC 3.
· A-MPR up to 2dB might be required for PC 1.
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