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1.	Introduction
mmWave NR BS receiver in-band blocking was further discussed in RAN4#84Bis [1-5] but no conclusion could be reached.
This contribution provides proposals to specify the mmWave NR BS receiver in-band blocking requirement in the RAN4 specifications to conclude the discussion on this topic.

2.	Discussion
[bookmark: _Toc336211415]Two options were proposed in the wrap-up discussion of this topic in RAN4#84Bis [6]:
-	Option 1: 
Wanted signal level [dBm] = OTA sensitivity + 6dB
Interfering signal level [dBm] = OTA sensitivity + IBBS([33dB])+ 4.7dB - SNR – IM
-	Option 2:
	Architecture
	OTA wanted signal level
	OTA blocking level 

	All architectures
	[-90dBm]
	[-70dBm]


Note 1: Other values in option 2 are not precluded
Note 2: 200MHz BW is assumed
Option 1 was proposed in [4] for all (analog or digital) beamforming architectures and in [5] for analog beamforming architecture, while Option 2 was proposed as a middle-ground requirement between analog and digital beamforming architectures, to arrive a common in-band blocking requirement for all beamforming architectures.
Since the exact requirement values in Option 1 depend on the OTA sensitivity which is yet to be decided, here we study the potential effects on NR system deployment if the requirement values in Option 2 are selected. To investigate the received blocking signal power for mmWave NR BS from an interfering NR system, UL simulation runs have been performed using the same simulation assumptions and parameters as those RAN4 used for NR coexistence simulation for WP5D reply (as recorded in TR 38.803 [7]), and the simulation results are provided in Figures 1 to 5 below. Simulation runs have also been performed to study un-coordinated site deployment (100% grid shift) between victim and interfering systems, and the results are shown in Figure 6 below.
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Figure 1: CDF of OTA received blocking signal power of victim BS (UMa 0% grid shift)
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Figure 2: CDF of OTA received blocking signal power of victim BS (InH 30GHz)
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Figure 3: CDF of OTA received blocking signal power of victim BS (InH 45GHz)
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Figure 4: CDF of OTA received blocking signal power of victim BS (UMi 30GHz)
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Figure 5: CDF of OTA received blocking signal power of victim BS (UMi 45GHz)
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Figure 6: CDF of OTA received blocking signal power of victim BS (UMa 100% grid shift)

Per the agreed way forward [8] in RAN4#83, the blocking probability of 1% is considered here. It can be seen from Figures 1, 2, 4 and 6 that the 1% blocking probability correspond to -70dBm OTA interfering signal power level at 30GHz, which is decided by the urban macro scenario (as expected as the UE transmit power will be the highest to compensate for the highest path loss). Moreover, it can be seen from Figures 3 and 5 that the 1% blocking probability correspond to -73dBm OTA interfering signal power level at 45GHz, which is decided by the indoor hotspot scenario where the distance between the UE and BS will be the smallest.
Therefore, the results in Figures 1 to 6 have shown that the -70dBm OTA interfering signal power level proposed in Option 2 is a reasonable value at 30GHz, while an -73dBm OTA interfering signal power level is a reasonable value at 45GHz.
On the other hand, the OTA wanted signal power can be calculated using the required in-band selectivity. Option 2 in the agreed way forward [9] uses methods to provide the wanted and blocking signal power ratio to derive the required in-band selectivity. The wanted to blocking signal power ratio at the antenna connector of the victim BS for the simulated scenarios in Figures 1 to 6 are provided in Figures 7 to 12 below.
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Figure 7: CDF of wanted to blocking signal power ratio of victim BS (UMa 0% grid shift)
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Figure 8: CDF of wanted to blocking signal power ratio of victim BS (InH 30GHz)
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Figure 9: CDF of wanted to blocking signal power ratio of victim BS (InH 45GHz)
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Figure 10: CDF of wanted to blocking signal power ratio of victim BS (UMi 30GHz)
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Figure 11: CDF of wanted to blocking signal power ratio of victim BS (UMi 45GHz)
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Figure 12: CDF of wanted to blocking signal power ratio of victim BS (UMa 100% grid shift)

It can be seen from Figures 7, 8, 10 and 12 that the most negative wanted to interfering signal power ratio at 0.1 %-tile is around -30dB at 30GHz, which is again decided by the urban macro scenario. Now if we use similar equations to those used for AAS radiated ACS requirements [10] to calculate the wanted signal level [dBm] = OTA sensitivity + 6dB, and interfering signal level [dBm] = OTA sensitivity + in-band selectivity + 4.7dB - SNR - IM, where SNR and IM are the required SNR for the reference measurement channel and IM is the implementation margin of the BS, then the wanted to interfering signal power ratio -30dB = 1.3dB + SNR + IM - in-band selectivity, which will result in around 33dB in-band selectivity.
A 33dB in-band selectivity is 9dB more stringent than the agreed NR BS ACS of 24dB at 30GHz [10], and this is the same as the difference between the E-UTRA BS in-band selectivity and ACS requirements. Therefore, it is proposed to specify the mmWave NR BS in-band blocking requirements assuming 33dB in-band selectivity at 30GHz.
Moreover, similar deduction can be made from the results in Figures 9 and 11 at 45GHz. Therefore, it is proposed to specify the mmWave NR BS in-band blocking requirements assuming 32dB in-band selectivity at 45GHz, which is 9dB more stringent than the agreed NR BS ACS of 23dB at 45GHz [11].
Therefore, using the OTA interfering signal power proposed from the results in Figures 1 to 6, the OTA wanted signal can be calculated as -103dBm (= -70dBm - 33dB) and -105dBm (= -73dBm - 32dB) at 30GHz and 45GHz, respectively. As -105dBm OTA wanted signal may be a bit low for test equipment implementation, it is proposed to increase both OTA wanted and interfering signals for 3dB at 45GHz to ease implementation, i.e. with -102dBm OTA wanted signal and -70dBm OTA interfering signal at 45GHz.

3.	Conclusion and proposals
This contribution has provided proposals to specify the mmWave NR BS receiver in-band blocking requirement in the RAN4 specifications to conclude the discussion on this topic.
Proposals:
1)	To specify the mmWave NR BS in-band blocking requirements assuming 33dB and 32dB in-band selectivity at 30GHz and 45GHz, respectively.
2)	To specify the mmWave NR BS receiver in-band blocking requirement with [-70]dBm OTA interfering signal power at both 30GHz and 45GHz.
3)	To specify the mmWave NR BS receiver in-band blocking requirement with [-103]dBm and [-102]dBm OTA wanted signal power at 30GHz and 45GHz, respectively.
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