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1 Introduction
This document is a discussion paper providing an overview of the status of coexistence studies being carried out in US between RLANs and primary incumbents in 6 GHz frequency range. 
2 Background
In the United States, the 5.925 to 7.125 GHz frequency range is shared primarily by two services: Fixed Satellite Service (FSS) uplinks and fixed microwave (Fixed Service - FS) links. Portions of this band are also used by the Mobile Service (MS) for public safety and electronic news gathering applications such as TV Broadcast Auxiliary and Cable Relay Services. Figure 2-1 shows the frequency ranges currently used by different services in US.
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Figure 2-1 US services in 6 GHz

On August 3rd 2017, the Federal Communications Commission (FCC) released a Notice of Inquire to study the frequency range 5.925-7.125 GHz for wireless broadband licensed and/or unlicensed use. 
In order to address feasibility of unlicensed service deployment in such frequency range, the Coalition including Apple Inc.,Broadcom Corporation,Cisco Systems, Inc.,Facebook, Inc.,Google LLC,Hewlett Packard Enterprise,Intel Corporation,Microsoft Corporation and Qualcomm Incorporated worked with RKF engineering and submitted in January 2018 an analysis [1] about the potential impact of unlicensed Radio Local Area Network (RLAN) devices on existing 6 GHz FSS, FS, and MS operations in the 48 contiguous United States (CONUS). RKF studies showed that a national deployment of RLAN devices in the 6 GHz band can share the spectrum without harmful interference to existing incumbents.
Several FSS and FS incumbents criticized assumptions and results of RKF studies. FWSS provided simulation results showing that use of RLANs as described in the RFK study will cause widespread harmful interference to 6 GHz fixed links. 
4 Coexistence studies 
This section summarizes the status of studies and discussion on coexistence between RLANs and 6 GHz incumbents being carried out by companies in US and submitted under the GN 17-183 docket established for Mid-band Spectrum exploration Notice of Inquiry.  
4.1 RLANs vs Fixed Satellite Services
[bookmark: _GoBack]RKF coexistence studies between RLANs and FSSs, based on the modelling of a national deployment of RLANs and the analyisis of the interference from all registered FS stations in the 5.925-6.425 GHz frequency range, show that the maximum interference to noise ratio (I/N) into FSS receivers is -21.9 dB, which is below the applicable interference protection criteria [2] and significantly less than the interference FSS presently receives from existing FS microwave transmissions. FS and RLAN I/N behavior in 5.925-6.425 GHz over all FSS transponder channels reported in Figure 4.1-1 shows that RLAN and FS interference are relatively independent of each other, and, according to RKF answer to Intelsat and SES comments in [3], RLANs would not add in a meaningful way to the interference FSS already receives from FS deployments.
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Figure 1-1 – FS and RLAN I/N in 5.925-6.425 GHz over FSS transponder channels
[bookmark: _Hlk513121153]Considering these analyses and clarification [4] of comments on some simulation assumptions and parameters from Intelsat and SES, RKF concludes that a national deployment of RLAN devices in the 6 GHz band can share the spectrum without harmful interference to existing FSS services.
4.2 RLANs vs Fixed Services
RKF coexistence studies between RLANs and FSs were based on characterization of aggregate potential interference into FS receivers from a nationwide deployment of RLANs and evaluation of the impact RLAN devices would have on the availability of more than 91,000 FS links operating in CONUS.
Simulations showed that approximately 99.8% of the FS stations within CONUS had aggregate interference levels from RLAN operations below the target interference-to-noise (I/N) criteria of -6 dB.
FS incumbent had concerns on interference modelling and assumptions on channelization and RLAN transmission, and provided results [6], summarized in table 4.2-1, showing that use of RLANs as described in the RKF study would cause widespread harmful interference to 6 GHz fixed links.
Table 4.2-1 – Impacts due to RLANs on Fade Margin
	Fade Margin Reduction due to RLANs interference
	Fraction of Microwave receivers affected
	Likely Consequences

	≥ 2 dB
	all
	exceeds RKF’s interference criterion of 1 dB (corresponding to -6 dB I/N)

	≥ 10 dB
	7/10
	vulnerable to ordinary fades

	≥ 20 dB
	1/3
	ordinary fades

	≥ 30 dB
	1/9
	bit errors occur

	≥ 40 dB
	1/33
	link fails



[bookmark: _Hlk513122826]RKF showed in [5] and [7] that most of incumbents’ criticisms are invalid and FWCC’s simulations unreliable. Considering comments in the FS interests’ filing, RKF carried out futher studies confirming the feasibility of coexistence between RLANs and FSs and showing that incumbents’ concerns are focused on situation extremely rare, where RLANs operate in the main beam of an FS link, which the Commission can decide to resolve with mitigation techniques. 
On the other hand, Wireless Applications Corp. (WAC) submitted an interference analysis [8] showing that unlicensed outodoor transmitters would effectively make licensed microwave an unusable and/or unreliable mode of communication. 
4.3 RLANs vs Mobile Services (BASs and CARs)
RKF coexistence studies between RLANs and Mobile services were based on the determination of the worst-case mobile scenarios, where it is possible for the RLANs to be in the MS base station main beam, and the evaluation of the aggregate interference from RLANs to the MS base station receivers. Simulation results showed that the modeled RLAN operations did not cause a degradation in service approximately 99% of the time. In the remaining 1%, an improvement in fade margin could be achieved in a manner consistent with current operational practices (e.g., by optimizing the transmitter location, reducing the data rate, using adaptive coding, and modulation). 
3 Conclusions
RKF, on behalf of the Coalition including Apple Inc.,Broadcom Corporation,Cisco Systems, Inc.,Facebook, Inc.,Google LLC,Hewlett Packard Enterprise,Intel Corporation,Microsoft Corporation and Qualcomm Incorporated, evaluated feasibility of nationwide RLAN deployment in 6 GHz using the UNII rules applied in the neighboring 5 GHz band as a baseline to quantifiy the probability of interference without additional mitigation. Its analysis concludes, even after further investigation of coexistence studies assumptions according to received comments from main incumbents, that the band can support sharing without risking harmful interference to incumbents.  
RKF does not exclude anyway the possibility for FCC to adopt appropriate mitigation rules dealing with different interference scenarios in the Notice of Proposed Rulemaking, for instance in specific and rare situation where RLANs operate in the main beam of an FS link.
On the contrary, FWSS and WAC analysis conclude that unlicensed devices at 6 GHz would cause harmful interference to current FS operations.
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