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1 Introduction
OTA out of band blocking has been discussed in AAS and a similar approach is to be used for NR FR1, however FR2 has not yet been discussed.
This paper offers some initial views on FR2 out of band blocking and what can be done to meet the core completion deadline.

2 Discussion

2.1 AAS/NR FR1

The solution for out of band blocking for FR1 is based on specifying a fixed interferer power level at a fixed distance.
As the transmit power of potential interferes does not vary significantly with frequency and minimum distances are a fundamental of the use cases this is reasonable. If the antenna aperture is assumed to offer the same radiation efficiency at all frequencies (clearly this is not the case but can be considered worst case) then this approach also yield a constant conducted interferer power level.

The existing out of band interferer in AAS is based on either interfering WLAN systems or other 3GPP BS. The worst case is assumed as a 50dBm EIRP BS at a distance of 288m.
In order to use a rounded distance for the purposed of the specification a standard distance of 30m has been proposed making the requirement 30dBm at 30m.

In addition co-location out of band blocking requirements are classified as co-location requirements and interference levels are specified at the input to the co-location reference antenna.

2.2 FR2

For FR2 systems it will be very challenging to provide any significant out of band filtering in particular close to the band edges.

As system will be TDD, it is likely that the RF filter (if any) will be dominated by the TX unwanted and spurious emissions requirements. 

As interfering systems analysis for FR1 showed that other 3GPP system are the worst case interferers then it is reasonable to assume that this is also the case for FR2.

Interfering UE’s will be of a similar level to the in-band requirements

Interfering BS’s using different bands may not be synchronized and hence could form larger interference signals but will be further away.

Assuming the in-band interfere level is approx -70dBm (TBC), it is interesting to see what is worst case.

For the co-location analysis the ISD was 200m and the antenna min gain can be assumed to be approx 22dBm

Worst case the interferer would be:
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Higher antenna gain is possible, however it is likely that system with higher antenna gain category would be used in larger cells so this will cancel out to some extent.

If NLOS is assumed then the level is very similar to the interfering UE power level, however is LOS is assumed then the level is considerably higher. It is not clear if a separate requirement is needed for this or not?

For co-location, it was decided for TX IMD that the higher isolation between mm wave BS it was not necessary to have a separate TX IMD requirement.  It was assumed mm wave co-location isolation is >50dB, however even with a larger isolation this still results in a interfere of 43dBm – 50 =7dBm which is larger than the value for in-band blocking and also for same geographical area co-existence requirements.
 A compromise solution could be:

· A general out of band interfere level which is the same as the in-band interferer level.

· As in-band gain is highest and hence worst case showing conformance in-band may be sufficient.

· A ‘same geographical area’ interferer level which is by declaration in a similar way that emissions in same geographical area are declared, this level could be based on interference levels from other BS.

· If needed a ‘co-location requirement’ interferer level – co-location for FR2 has not yet been discussed so it’s not clear if this would be a similar co-location requirement as used in FR1 or just an alternative fixed power and distance type requirement, or in fact if a co-location requirement is need at all.

As same geographical area co-existence requirements and co-location requirements are optional by declaration they could be delayed in the 1st release and further study could be done prior to the conformance work deadline in June 2018.
3 Summary
FR2 out of band blocking has not been discussed extensively in the past, however based on the FR1/AAS agreements FR2 out of band blocking can be considered on 3 levels:
· General out of band interferer level

· Same geographical area co-existence interferer level

· Co-location interferer level

As the co-existence an co-location requirements are optional based on declaration they could be delayed from the 1st release of the NR specification.

The general out of band interfere level could be the same as the in-band interfere level

As in-band is worst case it may not be necessary to do conformance testing at all frequencies.
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