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1 Introduction
Co-location requirements are specified for FR1 but not for FR2. Calculations for 7 to 24GHz region show co-location emission requirements may be necessary. This is captured in the text proposal for the TR below.
Text proposal to TR 38.803 v0.1.0
<START OF CHANGE>
7.4.1.x	Co-location requirements
7.4.1.x.1 General
For FR1 BS requirements there are 4 requirements which are specified using the co-location reference antenna concept
· Co-location spurious emissions
· TX OFF level
· TX IMD
· Co-location blocking

For FR2 BS there are currently no co-location requirements specified. It has been shown that the increased isolation between co-located BS and the lower ACLR requirements mean TX IMD requirements are not needed. TX OFF level is specified as a TRP requirement. TX spurious emissions and co-location blocking have been not specified in release 15 as co-location between FR2 systems with the current band allocation is not seen as very probable.
In addition it has been shown that due to the high isolation between FR1 and FR2 antennas that no co-location requirements are needed between FR1 and FR2 or vice versa.
The co-location scenarios are defined as having a co-location reference antenna [xx] placed at a distance (edge to edge) of 10cm from the BS. At this distance the worst case isolation found between 2 passive 2GHz BS antennas was 30dB. The coupling factor of 30dB has been used to derive all the conducted co-location requirements.
The coupling assumption and the definition of the co-location reference antenna are based on the co-located system being the same frequency as the BS as this is assumed worst case. For OTA requirements when the co-located system is a different frequency the co-location reference antenna is one suitable for that frequency. This method assumes that the co-located system is in a band where a non-AAS BS and passive antenna are used
7.4.x.2 Co-location emissions
If there are no co-location requirements then we can assume that worst case the BS will be radiating CAT B emissions levels.
Using the noise figure examples in table x.x.x to and a similar level of protection to the victim receiver as provided for FR1 the co-location noise in the victim must conservativly be less than -110dBm/100kHz. If CAT B emissions are assumed then an isolation of at least 70dB will be required, this is greater than the isolation assumed for FR2 and as such it seem likely that co-location emissions requirements of some sort are required in the 7-24GHz region.
Considering the FR1 style co-location requirements they have 2 difficulties when considering their use at higher frequencies:
· The emissions power levels out of the co-location reference antenna are very low as such difficult to measure
· The antennas used for conformance testing (co-location test antennas) must be identified and a range of different antennas may be required.
The emissions power levels are set at the output of the co-location reference antenna and are very low and as such requires a very low noise figure test system to measure and requires that the test system noise is calibrated out from the final measurement.
For a higher frequency system we predict that the noise figure and hence the receiver sensitivity will be higher and hence the co-location power level will be  similarly higher, however the same high noise figure will impact the measurement equipment. The effect on the measurement equipment could be greater than that on the BS receiver as not only the higher LNA NF but also cable loss etc. has to be taken into account. As such the measurement of the power level is likely to become harder in the 7-24GHz frequency region.
The availability of passive BS antennas in the 7-24GHz frequency region is also likely to be a problem. Many frequency bands will rely on OTA only systems which do not have traditional passive antenna. AS such co-location test antennas will have to be designed specifically for the purpose and will not represent a real scenario as is intended with the existing FR1 co-location requirements.
Specifying and measuring co-location emissions levels in the 7 to 24GHz region is more difficult than in FR1 and may require an alternative approach.

