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1 Introduction
In TR36.815 v0.4.0[1] left for email approval at RAN4#53, various CA (Carrier aggregation) deployment scenarios for ITU-R submission were introduced. In this contribution, DL case of CA scenario #1 in urban macro (UMa) is considered to evaluate the ACIR requirement. Coexistence simulations based on the two different path loss models used in 3GPP coexistence study [2] and ITU-R evaluation baseline [3] respectively, are performed to see the which channel model is more realistic and appropriate for deployment scenario and coexistence study in RAN4.
2 Deployment Scenario
 In initial RAN4 studies on the coexistence of an LTE-A(Aggressor, 2x20MHz) and LTE(Victim, 10MHz), the scenario considered is an UMa model and 3.5 GHz carrier frequency [1] .
Table 1. Deployment scenario #1
	Scenario
	Proposed RAN4 ITU deployment scenario for investigation 

	#1
	Single band contiguous allocation @ 3.5 GHz band for FDD  (UL:40 MHz, DL: 80 MHz)


Cell layout is uncoordinated case. The detailed simulation assumptions are summarized in Annex A.

3 Path Loss Model
 Table 2 shows the Path Loss models described in TR36.942[2] and M.2135[3] for UMa. 

Table 2. PL model of TR36.942 and M.2135 for UMa
	UMa
	Path loss (dB)
	Shadow fading std (dB)

	TR36.942
	PL = 128.1 + 37.6 log10 ( R ) + 21log10(Freq./2.0),R in kilometers, Freq in GHz
	10

	M.2135
	LOS
	PL = 22.0 log10(d) + 28.0 + 20 log10(fc)

PL = 40.0 log10(d1) + 7.8 - 18.0 log10(h’BS)  - 18.0 log10(h’UT) + 20 log10(fc), d in meter, Freq in GHz
	4
4

	
	NLOS
	PL = 161.04 – 7.1 log10 (W) + 7.5 log10 (h)– (24.37 – 3.7(h/hBS)2) log10 (hBS)+ (43.42 – 3.1 log10 (hBS)) (log10 (d) − 3) +20 log10(fc) – (3.2 (log10 (11.75 hUT))2 − 4.97), d in meter, Freq in GHz
	6



4 Simulation Results

4.1 Downlink

LTE-A eNB total Tx Power is assumed to be 55dBm for 80MHz bandwidth which corresponds to 46dBm for each CC(Component Carrier). with 10MHz bandwidth
Aggressor : LTE-A 80MHz(4x20MHz)

Victim   : LTE 10MHz

Simulation results are average LTE DL throughput loss and 5% CDF LTE DL throughput loss. These results are presented in Table 3 and Figure 1.

Table 3. Average LTE DL throughput loss[%] & 5% CDF LTE DL throughput loss[%] with 3GPP and ITU-R path loss model
	ACIR(dB)
	Average (%)
	5％ CDF (%)

	
	TR36.942
	M.2135
	TR36.942
	M.2135

	20
	8.51
	11.55
	34.64
	58.52

	25
	4.53
	6.70
	18.80
	38.44

	30
	2.33
	3.94
	10.10
	24.99

	35
	1.15
	2.36
	5.04
	16.43

	40
	0.55
	1.41
	2.29
	10.51

	45
	0.24
	0.86
	1.03
	6.28
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Figure 1. Throuput loss vs ACIR

(a) Average LTE DL throughput loss[%] (b) 5% CDF LTE DL throughput loss[%]
In figure 1, the average throughput loss using PL model in M.2135 is higher than that with TR36.942 PL model. As can be seen in Figure 1(a), at 5% loss, the ACIR values with M.2135 and TR36.942 PL models are about 28.1dB and 24.4dB respectively with difference of 3.7dB. In Figure 1(b) at 5% loss, the ACIR values with M.2135 and TR36.942 PL models are about 35dB, 46dB respectively with difference of 11dB. From these results, we can see that the ACIR at 5% point using PL of M.2135 is generally higher than that using PL of TR36.942.
5 Conclusion
From the aforementioned results, we could observe that the ACIR at 5% point of throughput loss using PL of M.2135 is generally higher than that with PL using TR36.942 in the case of UMa. Therefore, it is recommended to investigate further which PL models is more appropriate for realistic LTE-A coexistence study.
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Annex. A: Simulation assumptions
	Parameter
	Assumption

	General for DL 
	

	Environment
	Macro Cell, Urban Area, uncoordinated deployment

	Simulation type
	Snapshot

	Carrier frequency
	3.5GHz

	System bandwidth
	4x20 MHz (aggressor),

10 MHz (victim)

	Cellular layout
	Hexagonal grid, 19 cell sites, 57 sectors

with BTS in the corner of the cell , 
65-degree sectored beam. 

	Wrap around 
	Employed

	Inter-site distance
	750m

	Traffic model
	Full buffer

	Pathloss model
	Table 1

	Lognormal shadowing
	Table 1

	White noise power density
	-174 dBm/Hz

	Scheduling algorithm
	 Round Robin

	HO margin
	3dB

	Resource Block (RB) size
	180kHz, total: 50 RBs for 10 MHz / 400 RBs for 80 MHz

	BS antenna pattern
	Section 4.2 in TR36.942 v8.2.0

	BS antenna gain after cable loss
	17 dBi(TR36.942)/15 dBi(in accordance with M.2135)

	UE antenna gain
	0 dBi

	MCL
	70 dB

	Link simulation interface
	Attenuated and truncated form of the Shannon bound in TR36.942 v8.2.0

	
	

	DL:
	

	LTE RB number per each of active UE
	2 (totally 25 active UEs)

	LTE-A RB number per each active UE
	16 (totally 25 active UEs)

	Noise Figure
	9 dB

	LTE BS max Tx power
	46 dBm (in accordance with M.2135)

	LTE-A BS max Tx power
	55 dBm (for 80MHz)


