
[bookmark: _GoBack]3GPP TSG-RAN WG4 84bis	R4- 1711031
Dubrovnik, Croatia, 9 – 13 Oct., 2017

[bookmark: Source]Agenda Item:	9.3.4
Source: 	Samsung
[bookmark: Title]Title: 	Coexistence evaluation results for CPEs with 55 dBm EIRP
[bookmark: DocumentFor]Document for:	Discussion

1. Introduction
In RAN4-84, requirements for 55 dBm EIRP transportable stations were discussed. Considering that configurations (power, antenna, etc.) of CPEs and UEs are different, it was suggested to evaluate whether the ACLR and ACS requirements for normal UEs are applicable for CPEs [1]. In RAN4-NR AH3, companies provided initial simulation results, and updated simulation assumptions were agreed in [2].                 
This contribution updates the coexistence study evaluation results in [3] according to the latest assumptions in [2]. In particular, results for urban macro scenario at 30 GHz, dense urban at 30 GHz and 45 GHz are shown. Finally, an analysis is also provided. 

2. Discussion
[bookmark: _Toc336211415][bookmark: _Toc346003824]2.1 Coexistence simulation case
The NR is assumed under synchronized network, where the aggressor and the victim have the same configuration. The following cases were evaluated.  
Table 2.1-1 Simulation cases 
	No.
	Aggressor
	Victim
	Simulation frequency
	Direction
	Usage scenario
	Deployment Scenario

	1
	NR, 200MHz
	NR, 200MHz
	30 GHz
	UL to UL
	eMBB
	Urban macro

	2
	NR, 200MHz
	NR, 200MHz
	30 GHz
	UL to UL
	eMBB
	Dense Urban

	3
	NR, 200MHz
	NR, 200MHz
	45 GHz
	UL to UL
	eMBB
	Dense Urban


2.2 Simulation parameters
[bookmark: _Toc346003825]Network layout, propagation model, BS beamforming, UE beamforming, etc. are in agreement with [4]. Beamforming are employed at both the BS side and the UE side. Only the antenna element gain of BSs and UEs are considered in the cell selection process. Besides, the orientations of CPEs are random in this paper.   
3. Simulation results 
3.1 Urban macro at 30 GHz, Coordinated
This section presents the simulation results for urban macro scenario at 30 GHz under coordinated deployment. Table 3.1-1 and Figure 3.1-1 are the throughput loss versus ACIR results. 
Table 3.1-1: Throughput loss at given ACIRs for urban macro at 30 GHz, coordinated.
	ACIR 
	5 dB
	10 dB
	15 dB
	20 dB
	25 dB
	30 dB
	35 dB
	40 dB

	NF 10 dB
Different LSF
	mean
	2.89
	1.73
	1.03
	0.55
	0.29
	0.15
	0.07
	0.03

	
	5%-tile
	31.46
	19.83
	12.92
	7.82
	3.05
	1.15
	0.24
	0.01

	NF 10 dB Same LSF
	Mean
	2.04
	1.06
	0.31
	0.17
	0.06
	0.02
	0.01
	0

	
	5%-tile
	14.53
	2.35
	0.76
	0.44
	0.28
	0.10
	002
	0
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Figure 3.1-1: Throughput loss versus ACIR for urban macro, coordinated.    
In this scenario, base stations are collocated, there are two methods to generate the large scale fadings (LSFs), i.e., LOS probability, shadow fading, etc., between an aggressor CPE and victim BSs, one is to generate the LSFs separately from the LSFs between the aggressor CPE and aggressor BSs, represented as different LSF in Figure 3.1-1, another is to generate the same LSFs as those between the aggressor CPE and aggressor BSs, represented by same LSF in Figure 3.1-1.    
From Figure 3.1-1, it can be seen that when mean throughput is concerned, 5 dB ACIR can guarantee that the throughput loss is less than 5% for both methods. However, when the 5%-tile UE throughput is concerned, the two methods impose significant different requirements on the ACIR. With different LSF, 23 dB ACIR is required to ensure the 5% throughput loss, while with same LSF, 9 dB is enough. In fact, similar situations occur in the downlink, as observed in [5]. Then with different LSF, the ACIR value (16.2 dB) calculated from the agreed UE ACLR and BS ACS in [5] for 30 GHz is not enough for CPEs. On the other hand, since BSs are collocated between victim network and aggressor network, the same LSF between an aggressor CPE and victim BSs and that between the aggressor CPE and aggressor BSs is more reasonable, hence, we use 9 dB as the required ACIR in this scenario. 
Observation 1: Under urban macro collocated scenario, if the LSFs between an aggressor CPE and victim BSs are generated independently from those between the aggressor CPE and aggressor BSs instead of using the same, the required ACIR increases significantly.        
3.2 Urban macro at 30 GHz, Uncoordinated
This section presents the simulation results for urban macro scenario at 30 GHz under uncoordinated scenario. Table 3.2-1 and Figure 3.2-1 are the throughput loss versus ACIR results. 
Table 3.2-1: Throughput loss at given ACIRs for urban macro at 30 GHz, uncoordinated.
	ACIR 
	5 dB
	10 dB
	15 dB
	20 dB
	25 dB
	30 dB
	35 dB
	40 dB

	NF 10 dB
	mean
	0.74
	0.42
	0.23
	0.12
	0.06
	0.03
	0.02
	0.01

	
	5%-tile
	9.05
	5.11
	2.75
	1.61
	0.81
	0.32
	0.06
	0.06
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Figure 3.2-1: Throughput loss versus ACIR for urban macro, uncoordinated.    
From Figure 3.1-1, it can be seen that when mean throughput is concerned, even 5 dB ACIR can guarantee that the throughput loss is less than 5%. However, when the 5%-tile UE throughput is concerned, 10 dB ACIR is required to ensure the 5% throughput loss. In this case, the agreed ACIR value (16.2 dB) is enough to achieve the 5% throughput loss requirement.       
3.3 Dense urban at 30 GHz
This section presents the uplink simulation results for dense urban at 30 GHz. 
Table 3.3-1: Throughput loss at given ACIRs for dense urban at 30 GHz
	ACIR 
	5 dB
	10 dB
	15 dB
	20 dB
	25 dB
	30 dB
	35 dB
	40 dB

	NF 10 dB
	mean
	0.8
	0.39
	0.18
	0.08
	0.03
	0.01
	0
	0

	
	5%-tile
	6.30
	2.93
	1.52
	0.73
	0.45
	0
	0
	0
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Figure 3.3-1: Throughput loss versus ACIR for dense urban at 30 GHz.
In this case, 5 dB ACIR is enough to ensure that the mean throughput loss is less than 5%. For 5%-tile UE throughput, 7 dB ACIR is necessary. The agreed ACIR value 16.2 dB is large enough for this scenario. By comparing the result with Section 5.4.5 in [2], it is seen that the required ACIR value decreases. This is due to the fact that CPEs have larger antenna panel and hence narrower beamforming direction, since gNBs are always non-collocated in dense urban, the adjacent channel interference reduces.        
3.4 Dense urban at 45 GHz
This section presents the simulation results for dense urban at 45 GHz. 
Table 3.4-1: Throughput loss at given ACIRs for dense urban at 45 GHz
	ACIR 
	5 dB
	10 dB
	15 dB
	20 dB
	25 dB
	30 dB
	35 dB
	40 dB

	NF 12 dB
	mean
	0.59
	0.28
	0.13
	0.06
	0.02
	0.01
	0
	0

	
	5%-tile
	2.52
	1.23
	0.58
	0.08
	0.08
	0.04
	0
	0
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Figure 3.4-1: Throughput loss versus ACIR for dense urban at 45 GHz.
As seen from both Table 3.4-1 and Figure 3.4-1, in this case, 5 dB ACIR is enough to guarantee that the throughput loss is less than 5% for both mean throughput and 5%-tile UE throughput. Then this scenario does not impose more stringent ACIR requirement neither. 
3.5 Comparison with agreements in the work item 
ACIR requirement under each scenario based on the simulation results
	Carrier frequency
	30 GHz
	45 GHz

	Urban macro, coordinated
	9
	-

	Urban macro, uncoordinated
	10
	-

	Dense urban
	7 
	5



In the work item phase, the agreed uplink ACIR value, UE ACLR value and BS ACS value [5] are as follows
	Carrier frequency
	30 GHz
	45 GHz

	UE ACLR
	17 dB
	16 dB

	BS ACS
	24 dB
	23 dB

	Uplink ACIR calculated from agreed ACLR and ACS
	16.2 dB 
	15.2 dB

	ACIR simulation results for CPEs with 55 dBm EIRP
	10 dB
	5 dB


 
By comparing the simulation results and the agreements in the work item, we have 
Observation 2: Considering CPEs, the simulated ACIR value (10 dB) for urban macro scenario is less than that (16.2 dB) calculated from the agreed ACLR and ACS for 30 GHz. The simulated ACIR value (7 dB) for dense urban scenario is less than the calculated 16.2 dB.
Observation 3: Considering CPEs, the simulated ACIR value (5 dB) for dense urban scenario is less than  that (15.2 dB) calculated from the agreed ACLR and ACS for 45 GHz.        
4. Conclusions 
This proposal presents coexistence study simulation results in urban macro scenario at 30 GHz, and dense urban scenario at 30 GHz and 45 GHz for CPE UEs. Based on the simulation results, we have the following observation:
Observation 1: Under urban macro collocated scenario, if the LSFs between an aggressor CPE and victim BSs are generated independently from those between the aggressor CPE and aggressor BSs instead of using the same, the required ACIR increases significantly.        
Observation 2: Considering CPEs, the simulated ACIR value (10 dB) for urban macro scenario is less than that (16.2 dB) calculated from the agreed ACLR and ACS for 30 GHz. The simulated ACIR value (7 dB) for dense urban scenario is less than the calculated 16.2 dB.
Observation 3: Considering CPEs, the simulated ACIR value (5 dB) for dense urban scenario is less than  that (15.2 dB) calculated from the agreed ACLR and ACS for 45 GHz.   
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