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1 Introduction
In the WF on out of band blocking [1] was approved with a number of agreements and open issues surrounding the exact interferer level and distance at which it is specified.
The level and distance have been discussed in [2] this TP captures the proposals in the TR.

2 References
[1] R4-1711794
WF on Out of band blocking 
Huawei

[2] R4-1713242
Discussion on out of band blocking level and distance
Huawei

3 Text Proposal:

TR37.843 v0.6.0 
--------------Start of text proposal-------------
6.5.2 
Out-of-band blocking OTA core requirement

6.5.2.1
Interferer level

There are a number of considerations which make translating the conducted requirement to an OTA requirement challenging:

· The out of band antenna gain is unknown.

· The PL at high frequencies (i.e. up to 12.75 GHz) means that the radiated power levels required to provide -15 dBm at conducted point are unfeasibly high.

Clearly the interferers are present irrespective of the victim antenna gain, the original levels assumed that the victim antenna gain was the same as the in band gain, but no analysis was done at very high (or low) frequencies.  This was acceptable considering the conducted requirement and the fact it is difficult to estimate out of band antenna gain. However with the OTA requirement it is not necessary to estimate antenna gain so the power level of the original OTA interferer can be considered.

This also applied to point 2 where it is clearly unnecessary for the requirement OTA interfere to be at a higher power level than the transmission which is the source of the requirement.

For the purposes of the OTA requirement it is useful to consider that the interferer power level is specified at a fixed distance from the AAS BS. This distance does not have to be representative of either the actual minimum distance of the interferer source or be at the same power level (of the interferer). The distance and the level can be adjusted to ensure the requirement presents a worst case requirement for the worst case interferer levels. 

For frequencies outside the operating band width of the antenna the exact antenna gain is unknown, however if we know that the antenna physical aperture is constant. Antenna gain based on aperture can be calculated as follows:
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, where Aphys is the physical antenna aperture, and ea is the radiation efficiency.

Free space path loss is given by
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where d is the distance in meters.

The resultant of the antenna gain and the path loss is given by:
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In practice the radiation efficiency is not the same at all frequencies (as antenna elements will be tuned) but is a reasonable worst case simplification we can use. Hence we can assume that the wavelength dependency the path loss and the antenna gain cancel each out to and worst case a fixed interferer power at a fixed distance will result in a fixed equivalent conducted level.
The interferer power level is specified at an arbitrary distance of [30m]. 
This distance is used for the core requirement however it does not indicate that the conformance testing must be done at[ 30m]. The distance and power level may be adjusted taking into account the variation in FSPL and characteristics of the test facility.
Analysis shows that the worst case interferers are still other 3GPP BS and WLAN systems

For BS to BS the OTA interference power level is given by the co-existence scenario at 288m i.e. 

43 dBm + 13 dBi - 6dB = 50 dBm.

The WLAN interference can be calculated based on BS to UE minimum distance and the WLAN Tx power, WLAN is specified in EIRP rather than total power, the value is 30 dB EIRP hence the interference power level can be calculated as 30 dBm (EIRP) at a distance of 42 m.
The historic analysis of the worst case blocking does not provide the conducted interferer level currently in the specification. 

i.e. Pout + Gant_agressor – LDT – FSPL + Gant_victim - LDT = 43dBm + 13dBi  - 3dB - 87.65dB + 13dBi – 3dB = -24.65dBm
It could be argued that the existing conducted requirement is to high however, the conducted interferer blocking level of -15dB is more reasonable when it is considered that the antenna gain assumptions are low. Assuming an antenna again of 17dBi  is a more reasonable antenn again assumption.


i.e. Pout + Gant_agressor – LDT – FSPL + Gant_victim - LDT = 43dBm + 17dBi  - 3dB - 87.65dB + 17dBi – 3dB = -16.65dBm
Using these assumptions as a basis for the OTA requirement gives:

P(30m) = Pcond)requirement – Gant – PL(30m) = -15dBm – 17dBi – 68dB = 36dBm




The interferer is hence specified as [36dBm] at [30m]
6.5.2.2
Wanted signal level and direction

As with the in-band blocking requirements whist during operational conditions it is unlikely that the wanted signal and the interferer will be in the same direction for the purposes of defining the RF requirement they can be considered to be in the same direction.

The impact of the blocking interfere on the system sensitivity is largest when the wanted signal is at its lowest level. The wanted signal is therefore defined at minSENS + 6 dB.

For practical purposes the OTA wanted signal level is only specified within the declared RoAoA, the direction of the RoAoA will coincide with the direction of the antenna maximum gain, this can be assumed to apply for out of band performance as well as in band performance. The out of band blocking requirements are hence only specified over the receiver RoAoA associated with minSENS.
--------------end of text proposal-------------
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