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	Summary: 

	PTD minutes mentioned that: “A French input at WP 4C has highlighted a correction required to a study on the RDSS impacts into MSS and which is included in the CPM text. This has no impact on the ECP, but may influence discussions about relaxing the MSS coordination trigger level. In the 4C discussions, it was suggested that CEPT could make a contribution to WRC with the corrected study.  PT-D agreed to this in principle, but the paper would need to be sent to CPG for approval”. 
This document proposes a CEPT input to WRC-12 explaining the mistake done and gives additional technical information. Two annexes contain additional studies which show that by using the polarisation isolation between the two systems or by increasing both their PFD threshold level, the sharing is feasible.


	Proposal: 

	CPG is invited to consider this document to approve it and send it to WRC-12.

	Background: 

	1.18 to consider extending the existing primary and secondary radiodetermination-satellite service (space-to-Earth) allocations in the band 2 483.5-2 500 MHz in order to make a global primary allocation, and to determine the necessary regulatory provisions based upon the results of ITU‑R studies, in accordance with Resolution 613 (WRC‑07);
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1 Introduction 
WRC-12 Agenda item 1.18 calls for the conduct of appropriate technical, operational and regulatory studies leading to technical and procedural recommendations to WRC-12 enabling it to decide whether a global primary allocation for the radiodetermination-satellite service (RDSS) in the frequency band 2 483.5-2 500 MHz (Space to Earth) is compatible with other services in the band.
2 Summary and Discussion:
The purpose of this contribution is to correct the technical material regarding the sharing studies between RDSS and MSS and to give additional information to the CPM text. A computation error related to the studies on the impact of RDSS emissions on MSS receivers was discovered and brought forward at WP 4C for consideration (see document 4C/654): in previous studies, this impact was computed based on a methodology using a spectral separation coefficient (SSC) calculated based on a pre-correlation bandwidth of 16.5 MHz (i.e. the entire MSS allocation) instead of 1.23 MHz (i.e. the MSS receiver bandwidth). This error does not affect the general validity of the conclusions related to the feasibility for RDSS and MSS systems to share the 2 483.5-2 500 MHz band, but the attention of administrations is drawn that additional measures may be needed to overcome the additional degradation caused by RDSS systems on MSS receivers.
The results of these new calculations indicate that interference could be caused to MSS system if the RDSS system and the MSS system are operated on a co-frequency and co-coverage basis (see tables 3&5 of Annex A of this document). But these calculations have been done in a worst case considering 12 RDSS satellites in visibility with the same PFD value for each satellite. In reality, in many locations on Earth, the number of satellite in visibility is less important and the terrain shielding will add attenuation for satellites seen from low elevation angles. 
· Moreover CEPT proposes new technical information for the Conference consideration to balance the MSS degradation due to RDSS:Annex B studies the possibility to overcome the MSS C/No degradation by increasing its threshold level. It shows that by increasing the MSS and RDSS threshold levels (respectively -129 and -126 dBW/m²/MHz in the CPM text) respectively by 1.5 dB and 0.5 dB, the interference between the two systems stays very reasonable and acceptable values

3 Conclusion
This contribution has presented the results of potential interference from RDSS systems operating in the 2 483.5-2 500 MHz band into MSS systems. Measures exist to overcome the additional degradation caused by RDSS system on MSS receiver as shown in this document. 
The Conference is invited to consider this new information when deriving the PFD threshold for RDSS. However, it should be noted that more than 4 dB difference between the RDSS and the MSS coordination threshold would prevent the use of the band by RDSS systems.




ANNEX A
MSS C/No degradation due to RDSS

1. Mobile and Galileo Characteristics
Table 1 provides the characteristics of the service downlinks of the GLOBALSTAR system, which is currently the only MSS system using the band 2 483.5-2 500 MHz. The characteristics of this system are available from Recommendation ITU-R M.1184. 

	System name
	HIBLEO-4

	Altitude
	1 414 km

	Inclination
	52 degrees

	Number of orbital planes
	8

	Number of satellites per plane
	6 spaced every 60 degrees

	Phasing
	7.5 degrees

	Antenna type
	Multi-beam

	Gain
	13.5 dBi nominal

	3 dB beamwidth
	28 degrees

	Polarization
	Left-hand circular

	e.i.r.p. per user
	0.3 dBW

	Signal bandwidth
	1.23 MHz

	Signal centre frequency
	2 491.77 MHz

	Receiver noise temperature
	300 K

	Peak receiver antenna gain
	2.7 dBi

	Receiver antenna beamwidth
	126 degrees


Table 1: Mobile service system parameters
It is proposed to retain a criteria based on an increase in noise of 6% at the GLOBALSTAR Mobile Earth Station (MES) antenna port, corresponding to an I/N ratio of -12 dB.
Globalstar operates so as its power flux density received on the ground is below the threshold given in Appendix 5 of the Radio Regulations: -126 dBW/m²/MHz. Interferences calculations in this document will be performed, taking into account this reference value. 

	System name
	Galileo RDSS

	Altitude
	23 616 km

	Inclination
	56 degrees

	Number of orbital planes
	3

	Number of satellites per plane
	9 spaced every 40 degrees

	Phasing
	13 1/3 degrees

	Antenna type
	Iso-flux

	Peak gain
	13.3 dBi

	3 dB beamwidth
	40 degrees peak-to-peak

	Polarization
	Right-hand circular

	Signal bandwidth
	16.5 MHz

	Signal center frequency
	2 491.75 MHz

	Proposed power flux density limit
	–129 dBW/square meter * MHz

	Implied e.i.r.p. per spacecraft
	40.5 dBW


Table 2 : Galileo characteristics
2. Methodology used
The C/No degradation is calculated as the difference between the C/No of the interfered system when there is no external interference and the C/No taking into account the interfering system.


Where:
· No is the thermal noise floor (W/Hz).
· Po is the intra-system interference (W/Hz).
· Io is the external interference (W/Hz).
 
The external interference level is calculated as follows:

I’o(dBW/Hz)= PSD Interf  + Bw + GAnt + SSC 

Where:
· PSD Interf is the power spectral density of the signal corresponding to the interfering system at the receiver antenna (dBW/MHz).
· Bw the receiver bandwidth (MHz).GAnt the receiver antenna gain. Two values have been taken into account: a maximum value of 3 dBi and a middle value of 0 dBi (dB).
· SSC is the Spectral Separation Coefficient between the interfering and the interfered signals (dB/Hz).

Simulations have been conducted in order to assess the intra-system interference of Galileo-like RNSS system and Globalstar constellations in S band. The obtained results for the RNSS system show that it is always below -222 dBW/Hz, so this value is assumed as a worst case, while for Globalstar it is below -220 dBW/Hz 95% of the time, and reaches a maximum value of -205 dBW/Hz.
3. Spectral Separation Coefficient 
In general, Spectral Separation Coefficient between the interfering and interfered signals is computed through the formula:


Where:
· 
    is the normalized power spectral density of the interfering signal.
· 
   is the power spectral density of the interfered signal, normalized in the receiver bandwidth.
·     BW  is the bandwidth
4. C/No degradation
In this part, the interference from a RNSS system to Globalstar has been assessed assuming a receiver bandwidth equal to one Globalstar FDMA channel width (1.23 MHz).
Calculations in the tables below are done using the methodology described in Annex A:
· Globalstar C/No degradation (3 dB antenna gain)

	 
	BPSK(1)
	BPSK(4)
	BPSK(8)
	BOC(1,1)

	Galileo pfd per satellite (dBW/m²/MHz)
	-129
	-129
	-129
	-129

	Galileo PSD (dBW/MHz)
	-158,39
	-158,39
	-158,39
	-158,39

	Gant (dB)
	3,00
	3,00
	3,00
	3,00

	Number of satellites in view
	12,00
	12,00
	12,00
	12,00

	BW (MHz)
	1,23
	1,23
	1,23
	1,23

	SSC (dB/Hz)
	-60,66
	-60,05
	-60,01
	-61,40

	Io (dBW/Hz)
	-204,36
	-203,75
	-203,71
	-205,10

	Po (dBW/Hz)
	-220,00
	-220,00
	-220,00
	-220,00

	No (dBW/Hz)
	-203,83
	-203,83
	-203,83
	-203,83

	C/No deg. (dB) Po=-220 dBW/Hz (95% of time)
	2,70
	3,00
	3,02
	2,38

	C/No deg. (dB) Po=-205 dBW/Hz (5% of time)
	1,77
	1,98
	1,99
	1,53


Table 3: Globalstar C/No degradation due to RNSS emission
For comparison the results of the previous study:

	
	BPSK(1)
	BPSK(4)
	BPSK(8)
	BOC(1,1)

	SSC (dB/Hz)
	-72,80
	-77,10
	-79,90
	-77,10

	C/No deg. (dB) Po=-220 dBW/Hz (95% of time)
	0,22
	0,08
	0,04
	0,08

	C/No deg. (dB) Po=-205 dBW/Hz (5% of time)
	0,13
	0,05
	0,03
	0,05


Table 4: Globalstar C/No degradation due to RNSS emission in the previous study
· Globalstar C/No degradation (0 dB antenna gain)

	 
	BPSK(1)
	BPSK(4)
	BPSK(8)
	BOC(1,1)

	Galileo pfd per satellite (dBW/m²/MHz)
	-129
	-129
	-129
	-129

	Galileo PSD (dBW/MHz)
	-158,39
	-158,39
	-158,39
	-158,39

	Gant (dB)
	0,00
	0,00
	0,00
	0,00

	Number of satellites in view
	12,00
	12,00
	12,00
	12,00

	BW (MHz)
	1,23
	1,23
	1,23
	1,23

	SSC (dB/Hz)
	-60,66
	-60,05
	-60,01
	-61,40

	Io (dBW/Hz)
	-207,36
	-206,75
	-206,71
	-208,10

	Po (dBW/Hz)
	-220,00
	-220,00
	-220,00
	-220,00

	No (dBW/Hz)
	-203,83
	-203,83
	-203,83
	-203,83

	C/No deg. (dB) Po=-220 dBW/Hz (95% of time)
	1,56
	1,76
	1,77
	1,35

	C/No deg. (dB) Po=-205 dBW/Hz (5% of time)
	0,97
	1,10
	1,11
	0,84


Table 5: Globalstar C/No degradation due to RNSS emission
For comparison the results of the previous study:

	 
	BPSK(1)
	BPSK(4)
	BPSK(8)
	BOC(1,1)

	SSC (dB/Hz)
	-72,80
	-77,10
	-79,90
	-77,10

	C/No deg. (dB) Po=-220 dBW/Hz (95% of time)
	0,11
	0,04
	0,02
	0,04

	C/No deg. (dB) Po=-205 dBW/Hz (5% of time)
	0,07
	0,02
	0,01
	0,02


Table 6: Globalstar C/No degradation due to RNSS emission in the previous study




ANNEX B
Increasing MSS and RDSS threshold levels to overcome the C/No degradation

1. Methodology
The following methodology takes into account the carrier of the interfered signal. 


The degradation can be minimized by increasing the Power Flux Density of the interfered signal when an interfering signal is present.
The C/No degradation is calculated as the difference between the C/No of the interfered system when there is no external interference and the C’/No (C’(dB)=C (dB)+offset (dB)) taking into account the interfering system and  the new offset for the interfered signal. 



2. Increase MSS and RDSS threshold level to balance the degradation effect
The figure 1 shows the MSS degradation due to RDSS emission (antenna gain = 0dB, No=-220 dBW/Hz and worst case BPSK (8) modulation) and also the degradation can be balanced by increasing the interfered signal Power Flux Density.
[image: ]
Figure 1 : MSS degradation due to RDSS emission
The figure 2 shows the MSS degradation due to RDSS emission (worst case BPSK (8) modulation) and also the degradation can be balanced by increasing the interfered signal.

[image: ]
Figure 2 : RDSS degradation due to MSS emission
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MSS degradation due to RDSS emission
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RDSS degradation due to MSS emission
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