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1 Introduction
In the last meeting for radiate (FR2) emission it was decided to follow the same approach as for conducted when discussing ALCR.
In companion paper the FR1 ACLR aspects are discussed however for FR2 there are some differences in both RF requirements and HW performance which may change the observatyio9ns. In this paper we look at the argument for ACLR using the FR2 parameters.
Discussion
It was agreed in the WF for conducted that it would be decided this meeting if ALCR was defined separately inside and outside the passband. 
For FR2 it RF filtering is more of a challenge than for FR1 as such any assumptions on RF filtering to separate the passband may change. However in the requirements do not explicitly state the nature of any filtering (RF or IF or other) so this should not change the approach between specifying FR1 conducted and FR2 radiated.
2.1	Inside passband ACLR
As with the FR1 case the repeater performance can be categorised into 2 types
Distortion from amplifiers similar to adjacent channel spectral re-growth when a signal is present
Amplified self-generated noise from the system NF and any spurious emissions (PSU noise, harmonics of clocks etc) 
When considering ACLR we usually consider the linearity and spectral regrowth issue as this tends to be the biggest problem, but for a repeater with high gain amplified noise may also dominate.
2.1.1 Downlink
If we make some reasonable assumption for repeater performance then we can estimate the repeater output noise. Unlike FR2 we have no previous investigations into the gain of an FR2 repeater, isolation between the antennas will be higher at mmWave frequencies, whilst at the same time gain and output power is harder to generate. For FR2 BS we did assume that the output power could be as high as FR1 (although this is perhaps unlikely) and the recoverable input levels for FR2 will be similar to FR1 as such a good starting assumption might be to use the same gain assumption as FR1 i.e. 90dB. For NF the assumption was 10-12 dB (depending on frequency) so we will use 11dB for this simple analysis.
Repeater Gain = 90dB
Repeater NG = 11dB
Hence
Output noise = -174 + 10*log10(1MHz) + 11 +90 = -13dBm/MHz
This is the same level as the FR2 wide area ACLR absolute limit. This perhaps indicates 90dB is an absolute maximum level of gain that can be used.
Observation 1: For FR2 the higher NF means the output noise floor is comparable with the ACLR absolute limit.
Looking at the least restrictive BS requirements against wanted signal power level for different channel BW’s
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Considering high output power will be difficult for FR2 devices in most cases and especially for larger BW’s the absolute requirement will dominate in a similar manner to FR1.
If the repeater noise floor only just meets the requirement then any contribution from PA non-liberalities will cause the ACLR to fail as such FR2 inside passband ALCR if specified may need to be relaxed from the BS levels
Observation 2: In most cases the absolute noise floor is the least restrictive ACLR requirement, as repeater noise only just meets this requirement inside passband ALCR may need to be relaxed to allow for PA non-linearity’s.
2.1.2	Uplink
We have agreed that for power levels above UE power classes (35dBm TRP) the ACLR is in line with UE, this is broadly 
	-17dBc or -35dBm whichever is least restrictive
For power levels above UE power classes they will be in line with BS requirements, again broadly
	-28dBc or -13dBm/MHz whichever is least restrictive.
Assuming that the UL repeater gain and NF is the same as the DL
Based on these agreements we have the following:
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As with FR1, the UE absolute limit and depending on input level the relative limits are much tougher than the expected noise from the repeater. As such it is not possible to apply the UE requirement as an inside passband requiring. 
Observation 3: It is not possible to use the UE ALCR requirements inside passband as the noise is worse tan the expected performance.
As with the observation for FR1 there are a few cases where the UE ALCR requirement is both higher than the expected noise floor and the BS requirement. A reasonable approach would be to use the same absolute requirement as is agreed for the DL (BS or modified from the BS) and both the UE and the BS relative requirements.
For example a suitable requirement might be:
For wide area repeater for UL transmission if the adjacent channel noise is greater than -13dBm/MHz then the NRACLR shall be greater than 28dBc
For Local area repeater for UL transmission if the adjacent channel noise is greater than -13dBm/MHz then the NRACLR shall be greater than 17dBc
2.2	Outside passband ACLR
Outside the passband there is the potential to filter the outside passband noise (or reduce the gain), this is of course somewhat dependent on the repeater architecture but we would generally assume there is an IF where filtering can occur.
In existing repeater requirements (for FR1) there is a separate requirement in existing repeater specifications which specifically deal with this.
The Out of band gain requirement is of course to ensure that signal input to the repeater are not amplified excessively, but out of band ACLR or emission are to ensure that the noise generated by the repeater is not excessive. However both benefit from the out of band filtering.
As the out of band gain (and hence filtering requirement has not yet been discussed for FR2 it is difficult to estimate it effect for out of pass band noise for ALCR, however as channels outside the passband (but inside operating band) are assumed to be other networks they should be protected to the same extent as existing BS/UE requirements hence
Proposal 1: The repeater should offer the same out of passband protection to adjacent channels as the existing requirements
Summary
[bookmark: _GoBack]This paper looks builds on the analysis in R4-2119309 for FR1 and looks at the FR2 case, for FR2 the estimated noise is even higher than for FR1 and almost makes meeting the existing BS/UE requirement impossible.
For DL
Observation 1: For FR2 the higher NF means the output noise floor is comparable with the ACLR absolute limit.
Observation 2: In most cases the absolute noise floor is the least restrictive ACLR requirement, as repeater noise only just meets this requirement inside passband ALCR may need to be relaxed to allow for PA non-linearity’s.
For UL
Observation 3: It is not possible to use the UE ALCR requirements inside passband as the noise is worse than the expected performance.
For the out of passband ALCR as with FR1 it is assumed that filtering will reduce the noise and hence:
Proposal 1: The repeater should offer the same out of passband protection to adjacent channels as the existing requirements
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