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1 Introduction
In the last meeting the currently agreed Rx spurious emissions requirement for FR2 was questions in [1].

The conclusions of [1] were not agreed but it was agreed that the RX spurious emission for FR2 may need revising so a way forward [2] was approved.

The WF stated that the following options can be considered for receiver spurious emissions limits. 
· Option 1: 
Use Tx spurious emissions limits (same approach as FDD) 
· Option 2: 
Use Tx OFF power limits 
· Option 3: 
Use Rx spurious emissions limits (keep as E-UTRA) 
· Other options are not precluded
This paper provides our view on the issues raised in the WF [2].
2 Discussion

In [1] we made the following observations:
Observation 1: existing requirements for E-UTRA/UTRA co-location and co-existence requirements are already the same between Tx and Rx. 

Observation 2: the current FR2 Rx emissions level is higher than the TX OFF requirement

Observation 3: for TDD out of band emissions it makes no sense to have different Tx and Rx requirements.

Observation 4 :  The existing RX emissions limit is difficult to measure OTA.

It is not expected that the receiver will actually generate an significant emissions, in the past as the requirement was relatively easy to pass (certainly compared to TX) and as a conducted requirement was easy to measure, then  somewhat over specifying receiver emissions has not been an issue. 

For FR2, it is not expected that the receiver emissions will represent a difficult requirement, however with the difficulties of measuring low TRP values at high frequencies we no longer have the luxury of over specifying the requirement.

As this is an emission requirement however the existing FR1 limits may have been written into some regulations and hence difficult to change. Also it seems odd that the FR2 receivers have a higher specification that the FR1 receivers, at least over the same frequency range.

Clearly for the frequency range covered by FR1 OTA measurement must be possible, otherwise FR1 would also have an issue with the test set up, so at least over the FR1 spurious emissions range it is reasonable to use the same requirement.

FR2 however has a much higher upper limits for spurious emission, this posses a measurement challenge, but also of course as it is not currently part of the 3GPP requirements doe not risk having any existing regulation.

Therefore the FR2 spurious frequency range above the FR1 range can have a more reasonable spurious emissions limit. This can be reasonably justified by the addition path loss at higher frequencies.
Proposal 1: Spilt the receiver spurious emission frequency range between frequencies covered by FR1 and those unique to FR2.

For example

	Frequency range 
	Limit 
	Measurement bandwidth 
	Note 

	30MHz – 1 GHz 
	-57 dBm 
	100 kHz 
	

	1 GHz – 12.75GHz 
	-47 dBm 
	1 MHz 
	

	12.75 GHz – 2nd harmonic of the upper frequency edge of the UL operating band
	[TX level]
	1 MHz (TBC)
	


For the FR2 specific frequency range the level should be derived based on the actual interference requirement. As stated on [1] we do not believe that the receiver emission need to be any lower than the transmitter emissions, and this also significantly simplifies the measurement procedure. 
It should also be considered that when measuring the TDD receiver emissions OTA that it is not just the receiver which is being measured but also the emissions from the TX in the OFF condition. Tx OFF power level is specified on channel, however there is no out-of-band TX OFF requirement. The transmitter emissions requirements in fact do not state the condition of the transmitters (ON or OFF) so it can be assumed that the transmitter spurious emissions requirement are the same for both ON and OFF conditions.

This implies that the FR1 OTA rx spurious emissions requirements are to high also as they also cannot be separated from the TX OFF emissions, however for FR1 where it is expected that an antenna filter is used, this is unlikely to be an issue.

It is perhaps reasonable to expect that the out of band emissions from the TX in its OFF state are no higher than the in-band TX OFF level. So it is also reasonable to use the TX OFF level to represent TX out of band emissions and hence for RX emissions.
Proposal 2: The FR2 (above 12.75GHz) emissions level should be based on either the TX emissions level or the TX OFF level.

If the level is the same as the TX level then measurement does not have to differentiate between Tx and RX and hence does not need to be gated. As the OTA spurious emissions requirement is likely to be a very time consuming test, unnecessarily having to measure TX and Rx separately is not optimum. Hence we have preference for using the TX spurious level rather than the OFF level.
3 Summary

This paper looks again at the issues surrounding the RX spurious emissions level. The following proposals are made
Proposal 1: Spilt the receiver spurious emission frequency range between frequencies covered by FR1 and those unique to FR2.

Proposal 2: The FR2 (above 12.75GHz) emissions level should be based on either the TX emissions level or the TX OFF level.

Proposal 2 does not provide a final solution, we are ok with either option but have a preference for using the TX emissions level as it simplified test.
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