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1 Introduction
TX OFF power level is one of the few requirements which has a different methodology between FR1 and FR2. For FR1 it is a co-location requirement whereas for FR2 the core requirement is specified as TRP and the conformance requirement is EIRP.
This paper discusses the reasons behind the difference in FR1 and FR2 requirements and what may be done for the 7 to 24GHz range.
2 Discussion
2.1	FR1 and FR2
The FR1 requirement is based on the sensitivity of a co-located BS of the same class as the BS under test, and the assumed isolation between the antennas of the 2 systems, the allowable TX OFF level is based on approx. 1dB degradation of the victim receiver.



The FR2 requirement is based on interference with other BS in the same geographical area at a distance of 100m.
It is assumed that your own receiver is protected by the sensitivity measurement (as the TX is present and on OFF state when sensitivity is measured), this also protects co-located receivers in the same band. 
The main difference between assuming that the sensitivity measurement guarantees the Tx OFF level and a separate co-location based TX OF requirement lie in the dynamic requirements for TX OFF.
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The transient period for FR1 is 10µs and for FR2 is 3µs, is based on the SCS (and symbol length) and the cell diameter. As such to avoid interfering with a receiver timeslot at a distant BS the TX OFF level must be reached much more quickly to account for the travel time.
The BS’s own receiver and synchronized co-located BS require the TX OFF level to be at the much lower co-located level but this can happen in a longer time frame. The interference on a co-located system can hence be demonstrates in the same was as interference with your own receiver using the Rx sensitivity requirement.
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FR1 requirements were written originally for conducted non-AAS systems, this led to some differences between the approach and that used for FR2
· Conducted measurement of -85dBm/MHz is not so difficult
· Conducted requirements can apply at separate Tx and Rx connectors, as such the receiver may be tested without the transmitter (and hence RX sensitivity will not test Tx OFF)
For OTA system measurement of -106dBm/MHz is extremely difficult, the co-location methodology has been adapted to provide a solution for FR1 systems.
For FR2 as there was not the basic requirement to maintain equivalence with the conducted requirements and also as OTA systems cannot separate the Tx and the Rx on the same was as conducted systems it was not necessary to provide the co-location requirement but only the co-existence requirement as a separate TX OFF requirement.
2.2	7 to 24GHz
There are a number of points for systems in operating in the 7 to 24GHz band 
· do not have existing conducted requirements so there is no need to maintain equivalence to anything
· They will defiantly have OTA requirement sets
· It will be difficult to implement FR1 like co-location requirements
· They may have conducted requirement (in lower bands)
As such it seems that co-location and co-existence scenarios may be separated as they are with FR2. 
For 7 to 24GHz systems with conducted only requirements where the TX and Rx are separate it may be necessary to provide an additional conducted Tx OFF requirement (or have an appropriately lower level).
Summary
TX OFF levels and transients are designed to protect both co-location scenarios and co-existence in the same geographical area scenarios. 
Co-location requirements require a much lower Tx OFF levels but can allow more time for this level to be reached. Systems which have both a TX and an RX can show compliance to this requirement by meeting the receiver sensitivity requirement.
Co-existence requirements must protect systems which are further away and hence must reach the TX OFF levels much faster (according to the specified transient) but also due to the path loss of the separation the TX OFF level is not as low.
7 to 24GHz system have no existing requirement to maintain equivalence with and also have difficulty in implementing OTA co-location requirements as such it is preferable to separate the co-location and co-existence parts of the TX OFF in the same way as they are for FR2.
The exact timing and levels for the TX OFF level and transient depend on the deployment scenarios and the SCS, these can be derived when the operating bands are known.
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