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1. Introduction
In the previous RAN4 meetings, there are lots of discussions on the in-band blocking requirement for NR BS above 6GHz in the contribution. During the last RAN4#82bis meeting, WF on mmWave NR BS RF in-band blocking requirement was approved to further investigate this blocking requirement. Therefore in this contribution, we want to share some further considerations on this requirement.
2. Discussion  
Simulation assumptions are based on the existing WP5D coexistence study. In this contribution, we want to start with initial discussion on Urban Macro scenario as listed in the following table in which both coordinated or uncoordinated and different ISD are all considered.
Table1. Simulation scenarios for in-band blocking evaluation 
	Aggressor 
	Victim 
	Operation frequency 
	Direction 
	Usage scenario
	Deployment Scenario

	NR, 200MHz
	NR, 200MHz
	30GHz
	UL to UL
	eMBB
	Urban Macro, ISD=200m

	NR, 200MHz
	NR, 200MHz
	30GHz
	UL to UL
	eMBB
	Urban Macro, ISD=300m


2.1.In band blocking: 
Simulation results are shown in the following Figure1/2/3/4 in which the power received behind the antenna array and antenna element are both collected.
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Figure1. simulation results of coordinated scenario (ISD=200m)
[image: image2.emf]-160 -140 -120 -100 -80 -60 -40 -20

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

Received Power[dBm]

CDF

UMA scenario,in-band blocking,received from adjacent system,ISD=300m,coordinated

 

 

behind the antenna array

behind the antenna element

-53.0069dBm@99.99%

-42.5713dBm@99.99%


Figure2. simulation results for coordinated scenario(ISD=300m)
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Figure3. simulation results of uncoordinated scenario (ISD=200m)

[image: image4.emf]-160 -140 -120 -100 -80 -60 -40 -20

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

Received Power[dBm]

CDF

UMA scenario,in-band blocking,received from adjacent system,ISD=300m,uncoordinated

 

 

behind the antenna array

behind the antenna element

-53.7760dBm@99.99%

-42.1885dBm@99.99%


Figure4. simulation results of uncoordinated scenario (ISD=300m)

All the above simulation results are summarized in the following Table2, which is basically aligned with simulation results in the contribution [2][7].
Table2. Summary of power level of in-band blocking signals
	Case
	ISD
	 Deployment 
	Received Power@99.99%

 behind antenna array
	Received Power @99.99%

behind antenna element 

	1
	200m
	UMA, coordinated
	-40.1600dBm
	-53.8700dBm

	2
	200m
	UMA, uncoordinated
	-47.7804dBm
	-44.7418dBm

	3
	300m
	UMA, coordinated
	-42.5713dBm
	-53.0069dBm

	4
	300m
	UMA, uncoordinated
	-42.1885dBm
	-53.7760dBm


In addition, as all the above simulation results of in-band blocking signal is obtained at antenna connector assuming that antenna connector for small transceiver is still available, however it has already been agreed that antenna connector is not feasible to access for NR BS above 6GHz, therefore it’s necessary to transform the conduct requirement into OTA requirement or find the reasonable approach to define the OTA requirement directly. In the contribution [3], it was found the 0.00001 interfering signal is dominated by single UE which is located in the maximum gain in azimuth direction and separated from NR BS between 35m and 80m in elevation direction (corresponding to FSPL between 94 to 100dB@30GHz). Therefore it’s reasonable to have a deterministic method to analyze the worst case for in-band blocking as shown in the following Figure1.
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Figure1. Illustration of worst case for in-band blocking [co-located scenario]
If assuming UE’s maximum transmission power is 23dBm with front & back panels and reusing the antenna pattern used for WP5D coexistence study, then received power without considering spatial selectivity at NR BS could be calculated as
 Received Power=23+5+10*log10(2x2)-12*((134-90)/90)2-94.4=-63.24dBm 
If assuming there is one small transceiver connected with antenna element which is not practical for commercial 5G BS product considering the RRU cost especially for high frequency, however as this assumption was agreed for in-band blocking evaluation during the AAS SI, then received power at small transceiver unit could calculated as 
Received power @antenna element =-63.24dBm+8-12*((134-90)/65) 2= -60.74dBm
If assuming there is one small transceiver connected with whole antenna array as [2-3], then received power at small transceiver unit could calculated as 
Received power @antenna array =-63.24dBm +29-12*((134-90)/65).^2=-60+24= -39.74dBm
Similar as previous analysis, based on the statistical simulation results and deterministic method, the received power@ antenna array [-39.74dBm, -40.1600dBm@ Case1] is quite similar which indicating 0.00001 interfering signal is dominated by single strongest interfering UE indirectly. For the other simulation case, it’s also reasonable to have slightly lower received power with statistical method compared with deterministic method. 
Observation 1: from both statistical and deterministic method for in-band blocking evaluation, the power level should be around -40dBm.
One more issue needs to be clarified is that whether UE should be transmitting with maximum power in the illustrated scenario. In this contribution, scheduled bandwidth per UE is assumed as 200MHz and Pc_xile in power control formula is set as 88dB.Therefore it’s reasonable for UE transmitting with maximum power, however if UE is scheduled with narrower bandwidth ( e.g. 20MHz) in the practical NR network scheduler, then the lower transmit power will be sent out which means lower in-band blocking will be experienced by NR BS. In addition, the conductive interfering signal level of ACS requirement for WA NR BS could be -52.8dBm considering the ACS requirement 23.5dB, NF 10dB and degradation level of wanted signal 6dB in the companion contribution [11]. As the receiver filter will have better rejection performance on the IBB interfering signal compared with ACS interfering signal, for legacy E-UTRA system, interfering signal level of IBB requirement is -43dBm and interfering signal level of ACS requirement is -52dBm which means filter rejection performance on second adjacent channel for NBB is required 9dB better than that on the first adjacent channel, therefore the conduct interfering signal level of IBB requirement for WA NR BS should be within the range [-52.8dBm, -40dBm]. 
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Figure2. Illustration of conductive interfering signal in NR BS [Macro BS]
In addition, as mentioned in the previous section, this requirement will be tested by OTA method in the anechoic chamber. The potential testing setup is that the in-band blocking signal is feed into from the peak direction of main beam, therefore it’s necessary to define the in-band blocking in that direction. The transformed power level could be calculated as 
OTA IBB interfering signal power level=[-52.8dBm, -40dBm]-8-10*log10(8*16)-3=[-84.9dBm,-72.0dBm]
If we consider that the filter rejection performance on the second adjacent channel is 10dB better than that first adjacent channel, then the OTA IBB interfering power level could be =-74.9dBm; 
Proposal1: interfering signal power level of OTA IBB requirement for WA NR BS should be within the range [-84.9dBm,-72.0dBm]. 
2.2.out of band blocking:  
Before defining out of band blocking requirement for NR BS above 6GHz, it’s necessary to identify the frequency boundary for out of band and out of band blocker. Otherwise it’s not clear how to define the corresponding requirement. Just as did for out of band blocking of UTRA UE, the most changeling blocker should be clarified to indentify the potential blocking signal level. 
Proposal2: Before defining out of band blocking requirement for NR BS in the range2, it’s necessary to identify the frequency boundary for out of band and out of band blocker.

3. Conclusions
In this proposal, we shared some initial considerations on the dynamic range of NR BS and the proposals are made as following:
Observation 1: from both statistical and deterministic method for in-band blocking evaluation, the power level should be around -40dBm. 
Proposal1: interfering signal power level of OTA IBB requirement for WA NR BS should be within the range [-84.9dBm,-72.0dBm].    
Proposal2: Before defining out of band blocking requirement for NR BS above 6GHz, it’s necessary to identify the frequency boundary for out of band and out of band blocker.
4. References

[1] R4-1702352, WF of NR BS receiver requirement, ZTE, CATT, NEC, approved. 
[2] R4-1701319, TP for 38.803: BS In-band blocking for urban macro scenario in 30 GHz,Huawei,Noted
[3]R4-1700047, Discussion on BS blocking requirement>6GHz, Huawei ,Noted 
[4] R4-1700223, BS ACS and blocking for mm-wave frequencies, Ericsson, Noted.
[5]R4-1701672, Proposals on further simulation assumptions for NR BS blocking, Nokia, Alcatel-Lucent Shanghai Bell, Noted
[6] R4-1704358, WF on mmWave NR BS RF in-band blocking requirement, Ericsson, approved. 
[7] R4-1703041, Discussion on BS in-band blocking interference level, CATT, noted 
[8] R4-17xxxx, Discussion on ACS and Narrowband blocking requirement of NR BS, ZTE 
25





m





35





m





PL





=





94





.





4





dB





34





o








_1555246645.vsd
200MHz


frequency


ACS:-52.8dBm/200MHz


Wanted signal:REFSENS+6dB


IBB:[-52.8dBm,-40dBm]/200MHz


channel bandwidth


200MHz


OOBB= X dBMmCW



