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1. Introduction
In the RAN4#82bis meeting, WF on mmWave NR BS RF receiver dynamic range requirements was approved. 
	· To further consider the following 2 options:
· 1) Not to specify the mmWave NR BS RX dynamic range requirement in the RAN4 specifications.
· 2) Specify the mmWave NR BS RX dynamic range requirement [5-15] dB over the BS noise floor.


During the last RAN4#83 meeting, it was agreed to further study and whether other requirements implicitly demonstrate compliance to a small (e.g.5dB) dynamic range. In the last NR AH#2 meeting, there are no progress on this topic. Therefore in this contribution, we want to share some further considerations for this aspect. 
2. Discussion  
During the NR coexistence study, it was agreed to form one single beam by the whole antenna array which alleviates the both co-channel and adjacent channel interference significantly. According to the simulation assumption agreed in TR38.803, we obtained the IoT levels for different deployment scenarios as listed in the following Table1/2/3. 
Table1. IoT value in Urban Macro scenario
	Testing scenario 
	Scheduled bandwidth

	
	20MHz
	40MHz
	80MHz
	100MHz
	200MHz

	IoT@95%
[dB]
	RSRP :0dB
	 -3.3633
	-3.6580
	-4.0629
	-4.1098
	-4.1447

	
	RSRP :3dB
	 -2.7205
	-3.2598
	-3.4321
	-3.3474
	-3.7484

	
	RSRP :6dB
	-2.2563
	-2.9753
	-3.2044
	-2.9571
	 -3.6328

	
	RSRP :9dB
	-1.9730
	-2.1164
	-2.3526
	-2.1187
	-2.1429

	Note: antenna array configuration of NR BS at 30GHz is 16(azimuth)x8 (elevation).


Table2. IoT value in dense urban scenario
	Testing scenario 
	Scheduled bandwidth

	
	30GHz
	45GHz
	70GHz

	IoT@95%

[dB]
	RSRP :0dB
	-4.2446
	-7.9235
	-12.2103

	
	RSRP :3dB
	-3.6389
	-7.5142
	-12.2266

	
	RSRP :6dB
	-3.0543
	-6.9843
	-11.2914

	
	RSRP :9dB
	-3.1304
	-6.0107
	-10.7834

	Note: antenna array configuration of NR BS at 30&45&70GHz is 16(azimuth)x8 (elevation).


Table3. IoT value in Indoor hotspot scenario
	Testing scenario 
	Scheduled bandwidth

	
	30GHz
	45GHz
	70GHz

	IoT@95%

[dB]
	RSRP :0dB
	3.9350
	-4.6085
	-5.9975

	
	RSRP :3dB
	4.1282
	-3.6740
	-5.3638

	
	RSRP :6dB
	4.7088
	-3.5063
	-5.6268

	
	RSRP :9dB
	5.2612
	 -2.5185
	 -5.1027

	Note: antenna array configuration of NR BS at 30GHz is 8(azimuth)x4 (elevation); 

antenna array configuration of NR BS at 45&70GHz is 16(azimuth)x8 (elevation).


According to the above simulation results, it could easily found that the experienced IoT levels for range2 NR BS is much less the 20dB assumed for LTE BS, especially for most of IoT levels are less then 0dB, therefore we propose not to specify the dynamic range requirement for range2 NR BS. 
Proposal 1: not to specify the dynamic range requirement for range2 NR BS. 
In addition, for ICS requirement for range2 NR BS, according to simulation results of IoT levels obtained in the above Tables, power imbalance around the DC is much less than 16dB assumed for legacy LTE BS. During the last NR AH#2 meeting, some concerns are raised that higher modulation scheme could cause higher PSD which could also bring some power imbalance for this image interference. In the following section, we will investigate this potential phenomenon in detail. 
In general, MQAM signal could be expressed as following equation: 
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is impulse response of baseband shaping filter. 
The above equation could be rewritten as following: 
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To compare PSD levels of transmitted signal with different modulation scheme, 
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 is calculated in the following Table4 where we find that maximum PSD difference caused by different modulation scheme is 2.6dB which is still much less than 16dB used for E-UTRA BS. In addition, considering some calibration algorithm used for image interference suppression which means much better than 28dBc image interference suppression capability can be achieved at BS side, therefore it’s not necessary to specify the ICS requirement for range2 N RBS. 
Proposal 2: not to specify the ICS requirement for range2 NR BS.
Table4. 

	
	I
	Q
	
[image: image9.wmf]2

i

V



	QPSK
	
[image: image10.wmf]2

1


	
[image: image11.wmf]2

1


	1

	16QAM
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	64QAM
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	256QAM
	
[image: image16.wmf]170

15

-


	
[image: image17.wmf]170

15

-


	2.6

	Note: not sure whether 256QAM should be supported for mmWave UL.


3. Conclusions
In this proposal, we shared some considerations on the dynamic range and ICS requirement of NR BS and the proposals are made as following:
Proposal 1: not to specify the dynamic range requirement for rang2 NR BS. 
Proposal 2: not to specify the ICS requirement for range2 NR BS.
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4. Annex
Dense Urban scenario:  
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Figure5.1-1. simulation results for IoT level for Dense Urban NR BS at 30GHz
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Figure5.1-2. simulation results for IoT level for Dense Urban NR BS at 45GHz
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Figure5.1-3. simulation results for IoT level for Dense Urban NR BS at 70GHz

Indoor hotspot scenario: 
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Figure5.2-1. simulation results for IoT level for InH NR BS at 30GHz
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Figure5.2-2. simulation results for IoT level for InH NR BS at 45GHz
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Figure5.2-3. simulation results for IoT level for InH NR BS at 70GHz
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