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1 Introduction
In the last meeting the WF (R4-2120667) presented the following option on OOB gain, in addition for the conducted requirement the WF (R4-2120666) offered some further options which can be considered for FR2. 
In a companion paper on the FR1 conducted requirement we look at the deployment scenarios and the minimum distances assumed for each for nearest BS and UE and use these to compare to the existing repeater OOB requirement.
ACRR for FR2 was also discussed in the WF, the work is somewhat behind the FR1 work on ACRR (we do not yet have a list of options) however it seems likely that the requirement will follow a similar approach to FR1. This paper further investigates our views on ACRR
2 Discussion
2.2	OOB gain
For the OOB gain we can make the assumption that a repeater must not create emissions that are worse than a BS (of the same class) by amplifying out of band emissions from the BS (or UE) and amplifying them to violate the emissions requirements.
In simple terms if the PL between the repeater and the interference source (BS or UE) is greater than the OOB gain then this rule will be broken.
For FR2 it is assumed that eh BS (and repeater) will have a radiated interface as such the antennas gain is included in the equipment rather than as part of the MCL and a minimum distance is specified rather than a MCL value. The FR2 min distance values for each of the BS classes is actually the same as for FR1
Wide area, the BS to UE min distance is 35m.
Medium range the BS to UE min distance is 5m.
Local area the BS to UE min distance is 2m.
As with FR1 we can assume that the repeater deployment scenarios for each class are similar to those for the BS (as the definitions are the same).
Also whilst we do not have any explicit assumptions for BS to BS proximity (which we did have with FR1) we can assume that the UE’s are closer than any BS in the same geographical area and hence look at the coupling loss to the UE’s to dominate.
For the FR2 BS we make the following assumptions:
	BS class
	G

	
	30 GHz 
(24.25 – 33.4 GHz)
	45GHz 
(37 – 52.6 GHz)

	WA
	10 to 33 dBi
	12 to 35 dBi

	MR
	[5 to 28] dBi
	[7 to 30] dBi

	LA
	0 to 23 dBi
	2 to 25 dBi



As for FR2 the repeater has an OTA interface we do not need to include the repeater antennas gain in the calculation for the input power level (which will be specified as an input power level from a certain AoA similar to the sensitivity input signal for BS).
So the MCL from the BS to the repeater input is:
Wide area, 20*log10(4*pi*35*24e9/3e8) – 33 = 58dB
Medium range, 20*log10(4*pi*5*24e9/3e8) – 28 = 46dB
Wide area, 20*log10(4*pi*2*24e9/3e8) – 23 = 43dB
Once again (as with FR1) the local area requirement is the toughest, in this case it is 3dB easier than the FR1 value. But it should be considered that the repeater input antennas gain is included in this value so this is probably a tougher requirement than for FR1 where it is not.
For FR2 the physical implementation of filters at the band edges is much tougher, its is also likely that the passband gain of the repeater is not so high (as high gain and high output power is much harder at mm wave frequencies) so as much filtering may not be required. However as the practical aspects of the requirement may make implementation difficult the assumptions should perhaps be further discussed? Possibly using additional minimum distance deployment distances could reduce the difficultly of the requirement.
2.2	ACRR
As with FR1 the ACRR specifies the rejection the adjacent channel outside the passband receives with respect to the passband channel gain. 
The major differences between FR1 and  FR2 is the higher path loss for FR2, in addition  a radiated interface is used and also UE’s have a somewhat directional beam (as opposed to omni directional). However the core requirement that the ACRR interference should be at a similar level to the ACLR interference is as true for FR2 as it is for FR1. As such it would be expected that the ACRR requirements are similar to those for FR1.
For the UL for FR2 the UE ACLR is 16/17dBc, for FR1 the ACRR in the UL is 3dB tougher than the UE ACLR hence a ACRR of approx. 20dBc would seem sufficient for FR2 UL.
For the DL the BS ACLR is 28dBc (or 26dBc depending on band), As with FR1 for the ACLR and ACRR to not have emissions worse than a BS then both ACLR and ACRR must meet this requirement.
As with FR1 it seems the best way to specify is to ensure both parameters summed are below this level without specifying a particular level for either. So for the DL a 28dBc (or 26) requirement for ACLR + ACRR is consistent with the goal.
Notre as with FR1 there has been discussion if ACLR and ACRR can be measured together. Its not clear they cannot, however even if the core requirement if for the 2 combined the conformance test can still measure them separately and the test requirement is passed if the sum of the two is below the requirement.
Summary
This paper looks at the requirement for OOB gain for FR2 and uses the minimum distance and BS antennas gain values to estimate the required OOB gain so that the repeater does not generate emissions greater than the BS which may have sourced them.
The OOB requirement ultimately is very similar to that of FR1, as OOB filtering may be more challenging at FR2 this should perhaps be further discussed and possible minimum separations placed on repeater deployment?
The ACRR requirement should follow the FR1 approach, for UL the UE requirement + 3dB is sufficient.
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