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1 Introduction
In the last meeting there were a number of discussion papers on FR2 out of band blocking, a WF [1] was attempted but as it contained no firm agreements was only noted.
The chairman captured the following discussion points in his notes:


- Whether we are going to have flat out-of-band response over the frequency range? 


- How to deal with the co-existence requirements? 


- How to handle the co-location requirements? 

These points are relevant and each is further discussed in this paper.

2 Discussion

2.1 General flat frequency requirement
In existing UTRA and E-UTRA specifications the out of band blocking is based on a fixed level over all frequencies from 1MHz to 12.75GHz. 

The history of the level and the reason for it being applied at all frequencies is not as clear as it could be. In the 1st version 99 release of UTRA It is captured that UE-UE interference is -15dBm and analysis has been carried out on BS interference that showed BS-BS and WLAN to BS interference was the worst case and close to -15dBm. So -15dB was adopted for all.

 When translating this to an OTA requirement for AAS the following was assumed (TR 37.9843):

Pout + Gant_agressor – LDT – FSPL + Gant_victim - LDT = 43dBm + 17dBi  - 3dB - 87.65dB + 17dBi – 3dB = -16.65dBm

Note this is not -15dBm but is close and the exact derivation of -15dBm for BS is not clear.

UE to BS performance can be analyzed in terms of MCL or in terms of a statistical worst case analysis (like in-band blocking) but either way the levels are considerably lower.

It is perhaps not important what the history is as FR2 will be a different situation however it is clear that:

· For FR1 BS – BS co-existence is covered by the ‘general’ requirement

· Worst case interferers (whether from a BS or a UE) are from other 3GPP systems

For FR1 the ‘general’ requirement was ok because the large high rejection filters on the input of the RX made the requirement relatively easy to meet and the conducted interface made it relatively easy to test, however this is not the case for FR2. 

It is not clear that for FR2 implementation an antenna filter is necessary, the large number of transceiver units and high frequency mean that if it is possible then avoiding a filter is highly desirable. Hence any requirements which could mandate the introduction of a filter should be carefully analyzed. The ‘general’ oob blocking requirement is one such requirement.

Clearly co-existence is required however co-existence is a declared compliance, systems which operate in the same frequency band (or very close) may be expected to be synchronized and hence only UE interference needs considering, however systems which are in very different bands many not be synchronized and co-existence protection against BS power levels may be needed. 

Any general requirement therefore should be based on the assumption of synchronization and hence should be the same power level as the in-band blocking requirement.

Observation 1: Any general oob blocking level should be the same as the in-band blocking level

It must also be considered that as in-band blocking is relative to OTA reference sensitivity, which is based on antenna gain, the out of band antenna gain will not be the same as the in-band as at the very least coherent beam forming will not be carried out on interferers. Hnece any requirement based on the in-band blocking will have to be modified somewhat.

For conformance it has been discussed on many occasions how the vary large frequency range and the OTA nature of the oob blocking requirement could make testing a very difficult and time consuming task. However if the entire frequency range is being tested in order to ensure protection against other 3GPP UE’s whose frequencies are known, it seems more sensible to only define known bands with oob blocking requirements.

Observation 2: For the sake of conformance it is preferable to have band specific oob blocking requirements.

2.2 Co-existence

It was mention in the section above that BS-BS appears to be the dominant oob blocking interference source. If it cannot be assumed that systems operating in the same geographical area are not synchronized then it is necessary to protect the receiver against interference from other BS.

This was not necessary for FR1 as the general oob blocking level was high enough to cover these interferers.

In [2] we presented a scenario to highlight a BS – BS worst case, however received a number of comments as to the scenario not being realistic, some concerns being:

· BS output power is unlikely to be 43dBm for mm wave 29dBm is more realistic

· As the beam and beam direction from the aggressor is not fixed (like for FR1 passive antenna) the statistical probability of the beam pointing at the BS should be considered

Both these items require further study, however its not clear that statistical analysis will bring any significant reduction to the power level a very approximate analysis of a 6deg x 12 deg beam swept over 120 deg azimuth and 90deg elevation gives (120/6)*(90/12) = 150, so even at 99% probability it is quite likely the worst case will be found.

However it is reasonable to consider a more realistic BS output power level.

In [1] a level of approx -38dBm was calculated based on 43dBm BS output power, clearly id the BS output power assumption were reduced to 29dBm this would become -62dBm.

This is similar to the power level received for an in band blocker when the lowest antenna gain is assumed. As out of band the victim antenna is unlikely to coherently beam form (at least in front of the LNA), it is likely that the antenna a gain will be low (similar to that of the element?).

Without any consideration of statistics then the BS-BS interference is of a similar level to the UE-BS interference assuming low antenna gain.

It should be considered if the oob interferer could be described in such a way, assuming low BS antenna gain.

Observation 3: A realistic BS power level should be agreed for the analysis.

2.3 Co-location requirements

In [2] we calculated that considering the higher isolation between 2 co-located BS, that the c-existence requirement derived was very sufficient to also cover co-location. This is a good results as OTA  co-location requirements are difficult to define, and so far we have not had the need to define an FR2 co-location reference antenna.

The proposed modification to the assumed aggressor BS power level if applied to the co-location analysis will yield the same result, that the co-existence requirement is sufficiently tough that co-location is not required.

Note if a further reduction to the co-existence power level is applied based on statistical analysis then this may not be the same case and a co-location requirement may need o be considered.

Observation 4: If co-existence analysis is based on worst case, co-location requirement is not necessary

2.4 Non-3GPP band specific and regional specific interferers

It was mentioned during the meeting that 3GPP interferers may not be the worst case, satellite was mentioned as a potential interferer.

If there is no ‘general’ requirement or band specific or regional specific interferers are identified which are larger than an ‘general requirement then these can be dealt with as either co-existence interferers (either the definition of co-existence can be stretched to include non-3GPP systems or a new sub-clause can be added) or as regional requirements.

Until any such interferers are identified however there is no need to consider them.

Observation 5: additional interferes can be added a co-existence or regional interferers as they are identified.

3 Summary

The questions raised during the discussion on FR2 oob band blocking have been further analyzed and discussed in this paper the following observations have been made:

Observation 1: Any general oob blocking level should be the same as the in-band blocking level

Observation 2: For the sake of conformance it is preferable to have band specific oob blocking requirements.

Observation 3: A realistic BS power level should be agreed for the analysis.

Observation 4: If co-existence analysis is based on worst case, co-location requirement is not necessary

Observation 5: additional interferes can be added a co-existence or regional interferers as they are identified.

Further work should be done on identifying the correct scenario and level of the BS-BS co-existence interferer, once  co-existence interferer level is agreed then many of the other issues will be clear.
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