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1 Introduction
LTE-A coexistence simulation assumptions were discussed at RAN4 ad hoc #2010-01 and continued to discuss through email reflector between interested companies. 3 scenarios were agreed. The 1st scenario is that LTE-A system with bandwidth of 40MHz is aggressor and LTE system with 10MHz bandwidth is victim. The 2nd scenario is that LTE-A system of 40MHz is aggressor and LTE-A system of 40MHz is victim. The last scenario is that LTE-A system of 40MHz is aggressor and UTRA system of 5MHz is victim. This contribution presents the simulation results for the 2nd scenario among 3 scenarios with simulation assumptions[1] which were agreed and discussed so far.

2 Scenario
The 2nd scenario is on the coexistence of an LTE-A(Aggressor, 40MHz) and LTE-A(Victim, 40MHz). In this scenario, an UMa model and 2 GHz carrier frequency are considered.

Table 1. scenario #2
	Scenario #
	Aggressor system
	Victim system
	Simulation frequency
	Environment
	ISD
	Cell Range
	Priority

	2
	DL: 40 MHz, UL: 40 MHz LTE-A
	DL: 40 MHz, UL: 40 MHz LTE-A
	2000 MHz
	Urban Area
	750 m
	500 m
	High


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

3 Simulation Results
3.1 Downlink

LTE-A BS total transmission power for 40MHz is assumed to be 49dBm. 

Aggressor : LTE-A 40MHz(2x20MHz)

Victim      : LTE-A 40MHz(2x20MHz)
Simulation results are average LTE-A DL throughput loss and 5% CDF LTE-A DL throughput loss. These results are presented in Table 2 and Figure 1.
Table 2. Average LTE-A DL throughput loss[%] & 5% CDF LTE-A DL throughput loss[%] 

	ACIR(dB)
	Average (%)
	5％ CDF (%)

	15
	10.5
	49.2

	20
	5.2
	23.0

	25
	2.3
	9.2

	30
	0.9
	3.2

	35
	0.3
	0.9

	40
	0.1
	0.4

	45
	0.0
	0.1


[image: image1.emf]15 20 25 30 35 40 45

0

2

4

6

8

10

12

14

16

ACIR[dB]

Avg.Throughput Loss[%]

Average throughput loss of DL

 

 

LTE-A[40M]-->LTE-A[40M]

LTE-A[40M]-->LTE[10M]

10 20 30 40 50

0

10

20

30

40

50

60

70

80

ACIR[dB]

5% CDF throughput Loss[%]

5% CDF throughput loss of DL

 

 

LTE-A[40M]-->LTE-A[40M]

LTE-A[40M]-->LTE[10M]


                                             (a)                                                                   (b)
Figure 1. Throughput loss vs ACIR

(a) Average LTE-A DL throughput loss[%] (b) 5% CDF LTE-A DL throughput loss[%]

In figure 1, the average throughput loss and 5% CDF throughput loss of scenario#2 in downlink are presented. As can be seen in figure 1, with an ACIR of 39dB[1] the mean and cell edge throughput degradation are less than 3%. An ACIR of 39dB corresponds to UE ACS1 of 33dB, UE ACS2 of 34.3dB and UE ACS3 of 46.3dB[1]. From these results, it can be seen that UE ACS1,ACS2 and ACS3[1] are modelled appropriately. 

The degradation of throughput loss of  scenario #1 is higher than scenario #2. The reason is that victim BS total transmission power of  scenario #1 is 46dBm which is 3dB lower than 49dBm of scenario #2, whereas the interference from aggressor system of scenario#1 is higher than scenario#2.

3.2 Uplink

UE maximum transmit power and minimum transmit power are assumed to be 23dBm and -30dBm respectively. 
Aggressor : LTE-A 40MHz(2x20MHz)

Victim      : LTE-A 40MHz(2x20MHz)
Simulation results are average LTE-A UL throughput loss and 5% CDF LTE-A UL throughput loss. These results are presented in Table 3, Table 4, Figure 2 and Figure 3. Table 3 and Figure 2 are results for PC set 1 and Table 4 and Figure 3 are results for PC set2.
Table 3. Average LTE-A UL throughput loss[%] with PC set 1& 5% CDF LTE-A UL throughput loss[%] with PC set 1
	ACIR Offset(dB)
	Average (%)
	5％ CDF (%)

	-10
	30.3
	47.9

	-5
	15.1
	18.2

	0
	6.6
	4.9

	5
	2.6
	1.2

	10
	0.9
	0.4

	15
	0.3
	0.1
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Figure 2. Throughput loss vs ACIR

(a) Average LTE-A UL throughput loss[%] with PC set 1 (b) 5% CDF LTE-A UL throughput loss[%] with PC set 1
Table 4. Average LTE-A UL throughput loss[%] with PC set 2& 5% CDF LTE-A UL throughput loss[%] with PC set 2
	ACIR Offset(dB)
	Average (%)
	5％ CDF (%)

	-10
	18.8
	32.7

	-5
	8.3
	12.1

	0
	3.3
	4.0

	5
	1.2
	1.2

	10
	0.4
	0.4

	15
	0.1
	0.1
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Figure 3. Throughput loss vs ACIR

(a) Average LTE-A UL throughput loss[%] with PC set 2 (b) 5% CDF LTE-A UL throughput loss[%] with PC set 2
In figure 2, the average throughput loss and 5% CDF throughput loss of scenario#2 with PC set1 in uplink are presented. As can be seen in figure 2, with an ACIR offset of 0dB[1] the mean throughput degradation is higher than 5%. And cell edge throughput degradation is less than 5%. An ACIR offset of 0dB corresponds to UE ACLR of 30dB and 43dB, in which location of aggressor 16RBs is adjacent to victim channel edge and at least 16RBs away from channel edge[1]. 

In figure 3, the average throughput loss and 5% CDF throughput loss of scenario#2 with PC set2 in uplink are presented. With an ACIR offset of 0dB  the mean and cell edge throughput degradation are less than 5%.

From these results of PC set 1 and PC set2, we can see that ACLR model[1] does not satisfy the requirement  of 5% loss[2] in case of PC set1..
And the degradation of throughput loss of  scenario #1 is a little higher than scenario #2. The reason is that in case of scenario #1 and scenario #2, the number of active UEs of victim system are 3 and 12 respectively so that average ACIR per victim UE of scenario #2 is higher than scenario#1.

4 Conclusion
From the aforementioned results, we can conclude that UE ACS1, ACS2 and ACS3 model for downlink seems to be designed appropriately but in case of UL especially PC set 1, UE ACLR model doesn’t seems to be appropriate since the mean and cell edge throughput degradation is larger than 5% at ACIR offset value of 0. 

It is recommended that these simulation results aid on decision of simulation assumptions and alignment of the results for LTE-A coexistence. 
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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(Fc)
	· 2GHz

	· System bandwidth
	· 2x20 MHz (aggressor),

· 2x20 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
	· L=128.1+37.6*log10(R)+21*log10(Fc/2.0)

	· Lognormal shadowing
	· 10 dB

	· 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 / 200 RBs for 40 MHz

	· BS antenna pattern
	· Section 4.2 in TR36.942 v8.2.0[2]

	· BS antenna gain after cable loss
	· 15 dBi

	· 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
	· 8 (totally 25 active UEs)

	· Noise Figure
	· 9 dB

	· LTE-A BS max Tx power(40MHz)
	· 49 dBm 

	· LTE BS max Tx power(10MHz)
	· 46 dBm 

	· UL:
	· 

	· LTE-A RB number per each of active UE
	· 16 (totally 12 active UEs)

	· LTE RB number per each active UE
	· 16 (totally 3 active UEs)

	· Noise Figure
	· 5 dB

	· UE max/min Tx power
	· 23/-30 dBm 

	· PC
	· set1 : gamma=1, PLx-ile = 112

· set2: gamma=0.8, PLxile = 129


