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1 Introduction
In the WF from the last meeting (R4-2120667) there were some open issues on the RX IM specification for FR2, as follows:
The BW of the interfering signals is still open issue (currently opinion is split) between the 2 options:
o	Option 1: For RX IM, set the modulated signal bandwidth to [50] MHz
o	Option 2: propose to use two CW signals 
The argument for the modulated carrier is that it better demonstrates the performance across the band and could reduce the required number of test frequencies. Further discussion can focus on this point.
For the interferer power levels 
Agree : Levels based on the BS in - band interference levels (EISREFSENS_50M + 33 + EISREFSENS_50M)
FFS the assumptions for equivalent EISREFSENS_50M and EISREFSENS_50M applicable to the repeater
· [bookmark: _GoBack]	-103dBm (to five -70dBm)
· Other
2 Discussion
On the issue of the test signal BW. It was agreed that for FR1 2 CW signals would be used. The argument for using modulated signals is that the signals themselves and the IMD products generated by any non-linearaities cover a wider frequency range and hence when testing a more stable result is achieved with fewer test points.
As with the FR1, the argument that the RX IMD response is particularly frequency selective is not clear. If the performance changes over the operating band then this van be covered by checking bottom middle and top which is quite normal in 3GPP conformance. The most probable situation is that the lowest filter loss occurs in the middle and highest at the band edges.
It is of course possible that any RF filters will have some ripple and may roll off at the band edges but the non-linearity is unlikely to change significantly with RF frequency. It’s possible the phase of the non-linear products may change with the separation between the carriers and this may be smoothed out using modulated signals but with a 2 tone signal the effect will be unequal tones on each side and if the worst one is used (or average of the 2 taken) then this offers a safe measurement.
As such we think the advantage in using simple CW signals outweighs any potential benefit of using modulated signals
Proposal 1: Use 2 CW signals (option 2)
On the power level for the interferer, it is based on the in-band blocking level for the BS. For conducted this is a fixed power level at the antenna connector. For OTA this fixed conducted level is somewhat maintained by using the declared sensitivity (which is dependent on the antennas gain) as a reference for the interferer level. For the BS this is justifiable as the dynamic nature of the system (with variable UE locations and BS beam directions) mean that a statistical approach is taken and the throughput degradation is more closely related to the average (or conducted) interfere power rather than the peak radiated interfere power. 
With the repeater the antenna is fixed so some of the statistical variation is removed, but the UE’s are still in random locations. As such there is still a relationship between high gain having potential worst case levels but lower probability of then occurring vs wide beams having lower levels but higher probabilities.
Without doing additional simulation it seems there are more similarities with the BS than not so a similar approach should be taken.
In another paper how the transmitter and receiver coverage ranges are handled is discussed. It is proposed that the UL input to the repeater uses the same coverage declarations as the DL transmitter. As such TX coverage areas are declared for the DL and the UL and rom these the input coverage ranges are deduced.
As part of the set of declarations the bema width is declared, from this it is possible to estimate the antennas equivalent gain and this could be used to find the Rx IMD input levels.
	D.12
	Beamwidth
	The beamwidth for the reference beam direction pair and the four maximum steering directions. Declared for every beam (D.3).



However due to the way the interferer is defined the antennas gain is not actually needed.
So the interfere level is:
EISREFSENS_50M + 33 + ΔFR2_REFSENS
Where


and
ΔOTAREFSENS = 44.1 - 10*log10(BeWθ, *BeWφ,) dB for the reference direction which is effectively the estimated antennas gain
A

As the ΔFR2_REFSENS is effectivly the same as teh antennas gain the 2 cancel and we have

we don’t have a wanted signals as such in this case the default channel BW of 50MHz is the most sensible to use, so EISREFSENS can be equated into a number:

This can be used as a level for the OTA interferer.
Proposal 2: A fixed OTA interfere level of [-53dBm] can be used.
Summary
On the 2 open issues for the FR2 Rx IMD we have the following proposals
Proposal 1: Use 2 CW signals (option 2)
Proposal 2: A fixed OTA interfere level of [-53dBm] can be used.
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