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	Summary: 

	New MCL analysis results are provided based on the scenarios proposed in a companion contribution to this meeting.  

	Proposal: 

	It is proposed to include the material in this document in the WSD working documents as appropriate. 

	Background:


	Within CEPT, WSDs are envisaged to operate at non-interfering / non-protected basis, most likely under control of a geo-location database, in the band 470-790 MHz. One aspect SE43 investigates in this scope is interference to systems operating in adjacent bands, i.e. systems operating below 470 MHz and systems above 790 MHz.  


1 Introduction
This contribution proposes EIRP limits for WSDs operating on frequencies close to the 790 MHz band edge based on a Minimum Coupling Loss (MCL) analysis. The methodology used is in principle the same as the one used for the MCL analysis contained in ECC Report 159, but has been updated based on the proposals made in a companion contribution on Scenarios and methodology to this meeting. 

The results are calculated based on expected selectivity and blocking performance of 3GPP LTE terminal stations, since those are expected to be the predominant users of the frequencies above 791 MHz in the foreseeable future in CEPT member states. Both, radio frontend (RF) and duplexer contributions to the total LTE UE blocking performance are considered. 

2 Scenarios
The scenarios considered in this document are based on a companion contribution to this meeting and are explained in detail there. Here we focus on additional MCL-specific parameters not described in the companion contribution. 

2.1 Common assumptions

A receiver bandwidth of 9 MHz is assumed, which leads to a thermal noise floor of -104.43 dBm. Adding a noise figure of 6 dB leads to a LTE UE receiver noise floor of -98.43 dB. 
2.2 Scenario 1: WSD deployed as wide area base station

The distance between victim and interferer is assumed to be 20 m in the horizontal plane. Together with the antenna heights of 30 m for the WSD and 1.5 m for the LTE UE this means that the elevation angle at which the vertical antenna diagram of the WSD antenna has to be read is 52 degrees. According to ITU-R Recommendation F.1336 the suppression at this angle for a 120 degree sector antenna with 17 dBi max. gain (k-value = 0.7, peak model used) is 
14.86 dB.

The corresponding free space path gain considering antenna heights is 60.73 dB, leading to a total MCL of 75 dB. 

In order to fulfill an I/N of -20 dB, the spurious emission level has to be below -64 dBm/100 kHz in this scenario. 
2.3 Scenario 2: portable WSD or user-deployed access point

Both antennas are assumed at equal height of 1.5 m, which means that there is no additional suppression from the vertical antenna pattern of the WSD antenna. A distance of 2 m is assumed, leading to an MCL of 36.53 dB.

In order to fulfill an I/N of -20 dB, the spurious emission level has to be below -99 dBm/100 kHz in this scenario. 
2.4 Scenario 3: WSD deployed as fixed mounted CPE

The WSD CPE is assumed to be mounted at 10 m height, and a distance of 10 m in the horizontal plane is considered. No downtilt on the WSD antenna is assumed in this scenario. This leads to an elevation angle of 40 degrees, which corresponds to a suppression of 7.32 dB. This leads to an MCL of 60 dB. 
In order to fulfill an I/N of -20 dB, the spurious emission level has to be below -79 dBm/100 kHz in this scenario. 
3 Calculation method

The WSD EIRP limit is calculated according to the formula
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is the LTE UE receiver noise floor (thermal noise plus noise figure),
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 is the assumed spurious emission limit (only considered for frequency offsets where spurious emissions fall ,
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is the adjacent channel interference ratio. 
4 Assumptions on WSD spurious emissions

From the equation above it can be seen that the spurious emissions within the victim wanted channel, if applicable depending on frequency offset, can limit the WSD EIRP. We have selected the assumed spurious emission limit so that it just fulfils an I/N threshold of -20 dB for the given MCL in each scenario. This assumption is necessary in order to ensure that our calculation method works for all parameter settings we intend to investigate in the following. This leads to an assumed spurious emission limit of -64 dBm/100kHz for scenario 1, -99 dBm/100kHz for scenario 2 and -79 dBm/100kHz for scenario 3. 
5 WSD EIRP limits
In the following three subsections the resulting WSD EIRP limits are given for the three different scenarios. For each scenario, values for channels 58, 59 and 60 are shown for different I/N threshold values ranging from -20 to -10 dB. Each table represents a different assumption on LTE UE selectivity. In the first table only the RF selectivity derived directly from the 3GPP requirements is used. In the following three tables additional a low, medium and high duplexer attenuation (see companion contribution on scenarios) is used. 
5.1 Scenario 1: WSD deployed as wide area base station

WSD EIRP limits, RF selectivity only
	I/N
	ch. 60
	ch. 59
	ch. 58

	dB
	dBm
	dBm
	dBm

	-20
	-9.78
	-2.40
	-7.06

	-16
	-5.78
	2.43
	3.80

	-13
	-2.78
	5.67
	7.81

	-10
	0.22
	8.79
	11.24


WSD EIRP limits, low duplexer attenuation

	I/N
	ch. 60
	ch. 59
	ch. 58

	dB
	dBm
	dBm
	dBm

	-20
	-5.56
	0.89
	32.94

	-16
	-1.56
	5.72
	43.80

	-13
	1.44
	8.96
	47.81

	-10
	4.44
	12.08
	51.24


WSD EIRP limits, medium duplexer attenuation

	I/N
	ch. 60
	ch. 59
	ch. 58

	dB
	dBm
	dBm
	dBm

	-20
	-3.80
	0.90
	42.94

	-16
	0.20
	5.73
	53.80

	-13
	3.20
	8.97
	57.81

	-10
	6.20
	12.09
	61.24


WSD EIRP limits, high duplexer attenuation

	I/N
	ch. 60
	ch. 59
	ch. 58

	dB
	dBm
	dBm
	dBm

	-20
	-2.36
	0.90
	52.94

	-16
	1.64
	5.74
	63.80

	-13
	4.64
	8.98
	67.81

	-10
	7.64
	12.09
	71.24


5.2 Scenario 2: portable WSD or user-deployed access point

WSD EIRP limits, RF selectivity only
	I/N
	ch. 60
	ch. 59
	ch. 58

	dB
	dBm
	dBm
	dBm

	-20
	-51.86
	-50.38
	-50.38

	-16
	-46.90
	-32.04
	-32.04

	-13
	-43.62
	-27.84
	-27.84

	-10
	-40.49
	-24.35
	-24.35


WSD EIRP limits, low duplexer attenuation

	I/N
	ch. 60
	ch. 59
	ch. 58

	dB
	dBm
	dBm
	dBm

	-20
	-50.58
	-25.38
	-10.38

	-16
	-45.61
	-7.04
	7.96

	-13
	-42.33
	-2.84
	12.16

	-10
	-39.20
	0.65
	15.65


WSD EIRP limits, medium duplexer attenuation

	I/N
	ch. 60
	ch. 59
	ch. 58

	dB
	dBm
	dBm
	dBm

	-20
	-50.71
	-20.38
	-0.38

	-16
	-45.74
	-2.04
	17.96

	-13
	-42.46
	2.16
	22.16

	-10
	-39.33
	5.65
	25.65


WSD EIRP limits, high duplexer attenuation

	I/N
	ch. 60
	ch. 59
	ch. 58

	dB
	dBm
	dBm
	dBm

	-20
	-50.58
	-15.38
	9.62

	-16
	-45.61
	2.96
	27.96

	-13
	-42.33
	7.16
	32.16

	-10
	-39.20
	10.65
	35.65


5.3 Scenario 3: WSD deployed as fixed mounted CPE

WSD EIRP limits, RF selectivity only
	I/N
	ch. 60
	ch. 59
	ch. 58

	dB
	dBm
	dBm
	dBm

	-20
	-30.55
	-21.19
	-21.19

	-16
	-25.75
	-11.01
	-11.01

	-13
	-22.51
	-7.04
	-7.04

	-10
	-19.40
	-3.62
	-3.62


WSD EIRP limits, low duplexer attenuation

	I/N
	ch. 60
	ch. 59
	ch. 58

	dB
	dBm
	dBm
	dBm

	-20
	-29.50
	3.81
	18.81

	-16
	-24.70
	13.99
	28.99

	-13
	-21.47
	17.96
	32.96

	-10
	-18.35
	21.38
	36.38


WSD EIRP limits, medium duplexer attenuation

	I/N
	ch. 60
	ch. 59
	ch. 58

	dB
	dBm
	dBm
	dBm

	-20
	-29.26
	8.81
	28.81

	-16
	-24.46
	18.99
	38.99

	-13
	-21.22
	22.96
	42.96

	-10
	-18.11
	26.38
	46.38


WSD EIRP limits, high duplexer attenuation

	I/N
	ch. 60
	ch. 59
	ch. 58

	dB
	dBm
	dBm
	dBm

	-20
	-29.11
	13.81
	38.81

	-16
	-24.31
	23.99
	48.99

	-13
	-21.08
	27.96
	52.96

	-10
	-17.96
	31.38
	56.38


6 Conclusions

WSD EIRP limits required to keep interference to LTE UEs below the considered I/N thresholds seem to indicate that WSD operation on channel 60 is not advisable. Operation on channel 59 is possible within certain limits for devices that are fixed mounted significantly above local ground level and thus have a reasonably high MCL towards the victim UEs. For portable or other WSD types that can be on the same height like LTE UEs (and thus can have a very low MCL) channel 59 however does not look feasible as well, except for when rather optimistic assumptions are made on duplexer suppression. 
Spurious emissions within the LTE UE wanted channel should be limited to significantly lower values than the usual values (like e.g. -36 dBm/100kHz), since already those emission levels can cause excessive interference in all considered scenarios. We have used significantly lower values in our calculation in order to be able to get results at all. 
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