Page 4
Draft prETS 300 ???: Month YYYY
[bookmark: _GoBack]3GPP TSG-RAN WG4 Meeting NR#2	R4-1706813
Qingdao, China, 27-29 June 2017
Source: 	Ericsson 
Title:  	Simulation results for receiver dynamic range of NR BS receiver without array gain for different deployment scenarios
Agenda Item:	3.4.4.3
Document for:	Approval
Introduction
In RAN4#82bis, a way forward has been agreed in [2] on receiver dynamic range requirements for NR BS, where it is agreed:
· 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.
For above 24GHz mmwave scenarios, we reused the existing simulation assumptions of WP5D coexistence study captured in the TR 38.803 for preliminary study. 
In previous contribution, we provided our analysis on receiver dynamic range for NR in different deployment scenario [5]. In the contribution, we provided our analysis on receiver dynamic range for NR in different deployment scenario without the array gain, i.e. only considering the element gain. 

Noise Floor Rise for Receiver Dynamic Range Requirement in mmWave NR BS
As described in [3], for dynamic range requirement of E-UTRA BS, power level of interfering signal can be written as
PIntf [dB]= -174+10*log10(Bchannel) + NF[dB] + NFR[dB],                                         (1)
On the other hand, the power level of the wanted signal can be written as
Pwanted [dB]= -174+10*log10(Bwanted) + NF[dB] + NFR[dB]+𝛾[dB]+IM[dB].                         (2)
In equations (1) and (2), Bchannel is the bandwidth of the channel in Hz, NF is the noise figure in dB, NFR is the noise floor rise which is set to 20 dB, and derived according to the system level simulation results considering both inter-cell interference and RSRP measurement accuracy for uplink power control. As explained in [3], IM is implementation margin reserved for BS manufacturer in dB; For high MCS level, IM is assumed to be 2.5dB. 𝛾 is the Singal-to-Noise Ratio that satisfies 95% throughput of measurement channel. 
The interference over thermal (IoT) can be calculated using
                                                                                     (3)
With I being the UL interference level, K being Poltzmann’s constant, and T is the thermal noise temperature.
For NR, the NFR should be estimated using system level simulations. Usually, in these simulations, only in-channel interference is considered. However, in the following simulation results, we have also included adjacent channel interference, which is a more conservative approach. To add adjacent channel interference, we use the UL ACIR according to agreements in 38.803.  For the noise floor rise, we consider both 50% and 99% UL interference at victim system receiver. Given I, we can calculate the NFR by
NFR(I)[dB]=(I+CS)[dB]-CS[dB],                                                                       (4)
where, CS refers to the Conducted Sensitivity, which can be formulated as
CS[dB]= -174 + NF[dB] + 10 log(BW) + SINR[dB].                                                    (5)

IoT Levels at Victim Network Without Array Gain
In this section we present the IoT levels at the victim network for UMa, UMi, and InH scenarios without the array gain included.

IoT for UMa scenario without array gain
In Table 1 and Figure 1 we present the IoT levels for UMa scenario, GS refers to the grid shift, i.e. 0% GS represents the collocated case, while 100% GS refers to the non-collocated scenario. 

Table 1: IoT levels for UMa scenario.
	Scenario
	Grid Shift (GS)
	Utilization
	50% IoT
[dB]
	99% IoT
[dB]

	
UMa@30GHz
16dB ACIR
	0%
	50%
	-37,7
	-26,3

	
	0%
	90%
	-33,9
	-20,7

	
	100%
	50%
	-37,4
	-16,8

	
	100%
	90%
	-30,0
	-9,0
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Figure 1: IoT levels for UMa scenario.
IoT for UMi scenario without array gain
In Table 2 and Figure 2 we present the IoT levels for UMi scenario. 
Table 2: IoT levels for UMi scenario
	Scenario
	Utilization
	50% IoT
[dB]
	99% IoT
[dB]

	Umi@30GHz
16dB ACIR
	50%
	-64,1
	-34,9

	
	90%
	-64,1
	-34,9

	Umi@45GHz
14dB ACIR
	50%
	-64,4
	-36,0

	
	90%
	-64,4
	-36,0

	Umi@70GHz
14dB ACIR
	50%
	-68,0
	-39,1

	
	90%
	-68,0
	-39,1
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Figure 2: IoT levels for UMa scenario.

IoT for InH scenario without array gain
Table 3 and Figure 3 we present the IoT levels for InH scenario. 
Table 3: IoT levels for InH scenario.
	Scenario
	Utilization
	50% IoT
[dB]
	99% IoT
[dB]

	InH@30GHz
16dB ACIR
	50%
	-33,4
	-18,1

	
	90%
	-29,8
	-14,7

	InH@45GHz
14dB ACIR
	50%
	-31,7
	-15,5

	
	90%
	-28,5
	-11,6

	InH@70GHz
14dB ACIR
	50%
	-31,4
	-18,4

	
	90%
	-28,3
	-16,5
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Figure 3: IoT levels for InH scenario.

NFR at Victim Network Without Array Gain
We have explained this in more detail in one of our companion papers [4]. Using equations (3) and (4) and interference levels in Tables 1 and 2, we can calculate the noise floor rise for 50% UL interference as in Tables 5, and 6.
NFR for UMa scenario without array gain
The NFR levels for UMa scenario are presented in Table 4.
Table 4: NFR levels for UMa scenario
	Scenario
	GS
	Utilization
	NFR @ 50% UL
Interference
[dB]
	NFR @ 99% UL
Interference
[dB]

	UMa@30GHz
16dB ACIR
	0%
	50%
	0,0007
	0,0102

	
	0%
	90%
	0,0018
	0,0371

	
	100%
	50%
	0,0008
	0,0902

	
	100%
	90%
	0,0043
	0,5231



NFR for UMi scenario without array gain
The NFR levels for UMi scenario are presented in Table 5.
Table 5: NFR levels for UMi scenario
	Scenario
	Utilization
	NFR @ 50% UL Interference
[dB]
	NFR @ 99% UL Interference
[dB]

	Umi@30GHz
16dB ACIR
	50%
	0,000002
	0,001411

	
	90%
	0,000002
	0,001411

	Umi@45GHz
14dB ACIR
	50%
	0,000003
	0,001756

	
	90%
	0,000003
	0,001756

	Umi@70GHz
14dB ACIR
	50%
	0,000002
	0,001354

	
	90%
	0,000002
	0,001354



NFR for InH scenario without array gain
The NFR levels for InH are presented in Table 6.
Table 6: NFR levels for InH scenario
	Scenario
	Utilization
	NFR @ 50% UL Interference
[dB]
	NFR @ 99% UL Interference
[dB]

	InH@30GHz
16dB ACIR
	50%
	0,002
	0,067

	
	90%
	0,005
	0,146

	InH@45GHz
14dB ACIR
	50%
	0,005
	0,191

	
	90%
	0,010
	0,461

	InH@70GHz
14dB ACIR
	50%
	0,008
	0,156

	
	90%
	0,016
	0,240



In the above results, we see that, InH case has higher noise rise in 99% UL interference, comparted to 50% UL interference level. It is worth noting here that, dynamic range is usually measured with respect to 50% interference levels. In our simulations, we have seen 0dB noise rise for InH case when 50% interference level is considered. 

Conclusion
We have presented noise floor rise for three different scenarios for mmWave spectrum without including the array gain. As it is seen for both 99% and 50% interference levels, the noise floor rise is very small, never exceeds 1 dB.
As reported in [3], the noise rise could be very small for NR, effectively considering it 0dB, thus our results are inline with [3]. 
Based on the simulation results, we observe the following:
Observation-1: 
Noise floor rise for dynamic range of NR receiver without including the array gain is ~0dB for all scenarios at 50 and 99 percentile UL interference.
Thus, we propose the following:
Proposal: There is no need to specify dynamic range requirement for NR BS.
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