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1 Introduction
The OTA transmitter OFF power is not defined. In this contribution we derive the OFF power requirement for NR OTA FR1 and FR2
2 Discussion
We analyze three cases. The first case is the inter site interference case where interference from the surrounding gNB is considered. The second case is when we have interference from colocated gNB and finally, the third case is a sector site example.
We start by analyzing the FR2 case.
2.1 The inter site interference propagation case for FR2
The TDD system must be dimensioned with a Guard Period which suits the cell size. This is described in [1]. If we assume that the cell size corresponds to an ISD of d, we can calculate the OFF power interference from another site we can handle.
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Figure 1: The inter site interference propagation case

Assume that the Total Radiated Power Off Power,  , from an interfering site traverse a path loss  to reach the victim receiver. The power at the victim receiver array is then:

The off power into each victim transceiver equipped with an element receive gain of  ,becomes:

The total off power fed into the whole array of  transceivers, then becomes:

If we assume that the margin for a given noise rise in the system is  dB and that we work over a bandiwidth of  Hz we get that the total noise in the system is:

Putting (1) and (2) equal we get that 

The path loss  can be estimated using the 3GPP model for NLOS case:
Where:
· d is in km, and f in GHz
=
If we assume:
·  = 1 MHz
· = 10 dB
· = 6 dB, for 1 dB noise rise   
·  = 128 transceivers
· = 6 dB
·  = 28 GHz
·  = 100 m
·  = 25 m
·  = 1.5 m
We get = 117 dB. However, the NLOS case is not the limiting case. For the LOS case  becomes:
, at LOS1
, at LOS2 
We can for sure use LOS1 variant for shorter distances for Urban environment, because the breakpoint will occur further away.
We get = 101 dB and off power = - 36 dBm/MHz
Observation 1: An FR2 OFF power requirement for the intersite intererence case becomes -36 dBm/MHz as a TRP requirement.
Observation 2: An FR2 OFF power requirement of -36 dBm/MHz TRP is high enough to be measured in a chamber using the far field, with a spectrum analyzer.
A convenient way to conformance test this could be to assess the transient time as a relative EIRP measurement, where the time for a main beam to go from declared on power to off power is measured, while the off power is a separate TRP measurement
2.2 The colocation case for FR2
The colocation case is when two operators interfere at the same site. A typical configuration is shown below where both antennas are mounted on the same vertical plane. The most difficult case is when both operators coexist in the same band. 
The TDD network is synchronized to within a TSync, Cell Phase Sync requirement and the Guard Period TGUARD is dimensioned to cope with the cell size and the transient times: 
TGUARD ≥ 2* TSync + 2*Tprop_cell edge +max ((TBS on off), (TUE off on)) + max ((TBS off on), (TUE on off))
The synchronization assumption, the guard period and the assumptions that UL and DL TDD configurations are coordinated, ensures that we only have the TDD OFF power to consider.
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Figure 2: The colocation case.
However, this case is governed by the OTA reference sensitivity. Equipment not conforming to reference sensitivity requirements would self desense their own transceiver array and its neighboring sectors, even in its own channel. In this colocation case we would have some additional protection, since this is a neighbor carrier, even if it is in the same band.
Observation 3: OTA reference sensitivity is the dimensioning requirement for the colocation case.
2.3 The sector site case for FR2
The sector site case deals with different sectors of one site. However, this case is also governed by the OTA reference sensitivity. Equipment not conforming to reference sensitivity requirements would self desense their own transceiver array and its neighboring sectors.
Observation 4: OTA reference sensitivity is the dimensioning requirement for the sector site case.
2.4 OTA transmitter OFF power for FR1
For eAAS, the OTA transmitter OFF power emission limit, at the co-location reference antenna (conducted side) can be calculated as [2]:

 (dB) where X = 9dB for E-UTRA and 6dB for UTRA. 
Proposal 1: Align NR FR1 OTA transmitter OFF power emission limit with eAAS.

If we apply this to NR FR1 we have  = - 85 dBm/MHz as NR conducted requirement and X = 9 dB give us an = -85 dBm/MHz + 9 -30 dBm/MHz = -106 dBm/MHz. 
Observation 5: An FR1 OFF power requirement becomes -106 dBm/MHz defined as the output power at the co-location reference antenna.
2.5 Summary
Given that the Cell Planning intra site case is dimensioning and the other cases are covered by complying to OTA reference sensitivity we have:
Proposal 2: An FR2 OFF power requirement for the inter site interference case becomes -36 dBm/MHz as a TRP requirement.
For NR FR1 we align with eAAS and get:
Proposal 3: An FR1 OFF power requirement becomes -106 dBm/MHz defined as the output power at the co-location reference antenna.
3 Conclusion	
The limiting case is the colocation case or the sector site case. 
Proposal 1: Align NR FR1 OTA transmitter OFF power emission limit with eAAS.
Proposal 2: Define the FR2 OTA OFF Power for FR2 to be -36 dBm/MHz TRP
Proposal 3: An FR1 OFF power requirement becomes -106 dBm/MHz defined as the output power at the co-location reference antenna.
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