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1 Introduction
Out of band blocking requirements are set based on the potential interference levels at the BS input, as such both the potential interferers in the environment and the path loss characteristics play a part in the setting of the levels.
The frequency range for FR1 out of banc blocking extends to 12.75GHz, the FR2 range includes this and has a lower requirement form 12.75GHz upwards. As the step falls in the middle of the 7 to 24GHz region how this is used when specifying a 7 to 24GHz system is important.
[bookmark: _GoBack]This paper discusses the possible requirement for this frequency region.
2	Discussion
2.1 Background
The FR1 and FR2 out of band blocking requirements are as follows:
Table 2.1-1 FR1 conducted out of band blocking levels
	Frequency range of interfering signal (MHz)
	Wanted Signal mean power (dBm)
	Interfering Signal mean power (dBm)
	Type of Interfering Signal

	1 to 12750
	PREFSENS +6 dB
	-15
	CW carrier 



Table 2.1-2 FR1 radiated out of band blocking levels
	Frequency range of interfering signal (MHz)
	Wanted signal mean power (dBm)
	Interfering signal RMS field-strength (V/m)
	Type of interfering Signal

	30 to 12750
	EISminSENS + 6 dB
	0.36
	CW carrier



Table 2.1-3 FR2 radiated out of band blocking levels
	Frequency range of interfering signal (MHz)
	Wanted signal mean power (dBm)
	Interfering signal RMS field-strength (V/m)
	Type of interfering signal

	30 to 12750
	EISREFSENS + 6 dB
	0.36
	CW

	12750 to to 2nd harmonic of the upper frequency edge of the operating band
	EISREFSENS + 6 dB
	0.1
	CW



Note all requirements exclude the operating band and Δoob either side of it.
The FR1 conducted level is based originally on the received interference from another BS in the same geographical area (this was found to be the worst case out of band interference source). The conducted level of -15dB is converted to a field strength at the operational frequency and maintained over the entire FR1 frequency range. 
The field strength is derived from the conducted out of band interfere level and the in-band antenna gain assumptions:
	EIRP(30m) = Prx – Gant + FSPL(30m) = -15dBm – 17dBi + 68dB(frequency=2 GHz, FSPL 30m)  = 36dBm
And

	


For FR2 there is no conducted level so the scenario is constricted from the interference itself.
The aggressor out of band BS is considered to have a total power of 29dBm, an antenna gain of 26dBi hence an EIRP of 55dBm. As the beam has high gain and is pointed at UE’s in the ground then there is a down tilt loss of 13dB considered.
With the interferer at a distance of 200m this gives an interfering field strength of:


2.2 7 to 24 GHz
For 7 to 24 GHz we need to consider both conducted and radiated requirements. 
Whilst it is considered that the natural attenuation of a an FR1 antenna means that interferers above 12.75GHz will not pose a significant interference threat, the same is clearly not true for BS in the region 7 to 24GHz.
7 to 12.75GHz
The requirement below 12.75GHz it is based on interferers around 2GHz and it has been extended as a flat level to 12.75GHz. It is the case that the current levels at 12.75GHz are probably higher than required, however as this level of protection has been specified for a long time it is difficult to relax it. Up to 12.75GHz therefore it is sensible to keep the existing conducted and OTA interference levels.
12.75 to 24GHz
The current FR2 interference levels are based on antenna gain and output power of an FR2 OTA BS. 
These assumptions need to be verified for potential 7 to 24GHz BS:
· It is possible that in the region 12.25 to 24GHz a conventional passive antenna BS (type x-C) may be used.
· 7 to 24GHz BS may have higher output power than FR2 BS
· 7 to 24GHz BS may have different antenna gain/down tilt assumptions to FR2

Conducted requirements for this frequency range can be derived for the OTA levels with assumptions on the antenna gain and down tilt, the OTA levels must 1st be confirmed as valid.
Antenna gain
At FR2 an antennas with 26dBi gain was assumed, corresponding to a 16x16 array with 0.5λ spacing (note this is slightly larger than the 8x16 array used for co-existence simulations). At high frequencies the size of the antenna is limited by the transceivers driving them rather than the antennas size, at 24GHz this antenna would be 10cm square, at 7GHz it would be 33cm square. In both cases the size of the antenna is not the limiting factor on the number of elements or the antenna gain. As such we can assume that the 7 to 24GHz max antenna gain is similar to the FR2 max antenna gain. The same is true for the down tilt loss assumption.
Output power
In sub-clause TR 38.803 5.4.1 it was proposed a rule of thumb of 20dB/decade was used when considering PA output power. For FR2 we assumed that the total output power was 29dBm. Using the 20dB/decade assumption at 12.75GHz the PA output power will be approx. 34dBm or 5dB higher.
Min distance
It would be expected that at lower frequencies the cells will be larger so it could be argued that the distance between victim and interferer will be larger, this could be used to cancel out the increases in potential output power, however even at FR1 the assumed separation is not much larger than 200m so it in the spirit of the existing requirements it is better to keep the min distance at 200m.
The OTA level at 12.75GHz therefore should be approx:

This is higher than the existing FR2 requirement in this frequency range, when the release 15 FR2 specification was written the analysis was carried out at 24GHz and the same value used down to 12.75GHz. This was acceptable (and still is) as there are no systems operating in that range. However when 7 to 24GHz systems are specified it may be necessary to add an additional step to the FR2 out of band blocking specification.
For the conducted requirement this filed strength needs to be converted to a conducted power level using the victim system antenna gain assumptions. These can be the same as the aggressor system, i.e. 25dBi minus 13dB fro down tilt.
The conducted power level is hence

Note this is a similar level to the in-band blocking level.
above 24GHz
The current FR2 requirement is sufficient above 24GHz for OTA.
It is not clear if a conducted requirement is needed above 24GHz, but if it is it will be in the order of -54dBm based on the above assumptions.



For the 7 to 24GHz region therefore it seems an additional out of band blocking frequency range is requires as follows:
Table 2.2-1 7 to 24GHz conducted out of band blocking levels
	Frequency range of interfering signal (MHz)
	Wanted Signal mean power (dBm)
	Interfering Signal mean power (dBm)
	Type of Interfering Signal

	1 to 12750
	PREFSENS +6 dB
	-15
	CW

	12750 to 24000
	PREFSENS +6 dB
	-43.5
	CW

	24000 to 2nd harmonic of the upper frequency edge of the operating band
	PREFSENS +6 dB
	-54
	CW



Table 2.2-2 7 to 24GHz radiated out of band blocking levels
	Frequency range of interfering signal (MHz)
	Wanted signal mean power (dBm)
	Interfering signal RMS field-strength (V/m)
	Type of interfering signal

	30 to 12750
	EISREFSENS + 6 dB
	0.36
	CW

	12750 to 24000
	EISREFSENS + 6 dB
	0.2
	CW

	24000 to 2nd harmonic of the upper frequency edge of the operating band
	EISREFSENS + 6 dB
	0.1
	CW



It is not the purpose of the study item to set the requirements however the analysis shows that higher interferer levels should be used for the frequency region 12.75 to 24 GHz when considering a 7 to 24GHz BS.
In addition the out of banc blocking levels for FR2 BS in the region 12.75 to 24 GHz may need further study.
3 Summary
Out of band clocking levels have been set in the past based on worst case blocking levels from other 3GPP BS as these represent the greatest interference source.
FR1 levels were calculated based on interference around 2GHz and whilst possibly over specified they are valid to 12.75GHz.
FR2 levels were calculated based on interference above 24GHz.
It is expected that both total radiated power and path loss drop as frequency increases so it is the lowest frequency in any range which will set eh interference limit. Analysis of interference for a 12.75GHz system (covering 12.75GHz to 24GHz) shows that the existing FR2 OTA interference limit is to low, hence an additional step in the out of band blocking specification may be needed.
Initial analysis shows that in the range 12.75 to 24GHz there is an OTA limit of 0.2V/m and a conducted limit of -43.5dBm.
Furthermore when 7 to 24GHz systems are introduced it may be necessary to introduce this additional step to existing FR2 out of band blocking requirements.

oleObject1.bin

image1.wmf
m

V

r

EIRP

E

/

36

.

0

30

10

*

30

30

10

30

36

=

=

=

-


