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1
Introduction
In the RAN4 ad-hoc 2010-01, simulation assumptions for LTE-A co-existence study were extensively discussed [1, 2]. This contribution presents initial simulation results for LTE-A co-existence. 
2
Simulation assumptions
Scenarios #1 and #2 in Table 1 were used in our simulations.
Table 1 Simulation scenarios

	Scenario #
	Aggressor system
	Victim system
	Simulation frequency
	Environment
	ISD
	Cell Range
	Priority

	1
	DL: 40 MHz, UL: 40 MHz LTE-A
	10 MHz LTE
	2000 MHz
	Urban Area
	750 m
	500 m
	High

	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

	3
	DL: 40 MHz, UL: 40 MHz LTE-A
	5 MHz UTRA
	2000 MHz
	Urban Area
	750 m
	500 m
	High


Simulation methodology and assumptions are based on the ones proposed by [1, 2]. The main parameters are listed in Table 1. 

Table 2 Simulation parameters

	Parameters
	Values

	Environment
	Macro Cell, Urban Area, uncoordinated deployment

	Carrier frequency
	2000 MHz

	System bandwidth
	LTE: 10 MHz, LTE-A: 40 MHz

	Cellular layout
	Hexagonal grid, 19 cell sites, 57 sectors with BTS in the corner of the cell , 65-degree sectored beam

	Inter-site distance
	750 m

	Traffic model
	Full buffer

	Pathloss model
	3GPP TR 36.942 model

	White noise power density
	-174 dBm/Hz

	Scheduling algorithm
	Round Robin

	Resource Block (RB) size
	180kHz

	BS antenna gain
	15 dBi

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

	LTE/LTE-A RB number per active UEs
	Scenario A: 16 (12 active UEs)
Scenario B: 64 (3 active UEs)

	Noise Figure
	5 dB

	UE max/min Tx power
	23 dBm / -30 dBm

	UL TPCPower Control Algorithm for LTE/ LTE-A
	PC set 1: alpha = 1.0, P0_PUSCH = -101 dBm
PC set 2: alpha = 0.8, P0_PUSCH = -92.2 dBm


Since ACIR models could not be finalized in the last RAN4 ad-hoc meeting, we used ACIR models shown in Figure 1 and Table 3. As shown in Figure 1, the bandwidth for each ACIR (ACIR1/2/3) value was assumed to be the same as the transmission bandwidth. Outside ACIR1/2 regions, ACIR3 was used for all the regions. 

Model #1 shown in Table 1 is basically aligned with the ACIR model in TR 36.942, but ACIR3 is set to the same as ACIR2. Model #2 is a modified model, in which the ACIR3 is smaller than ACIR2 based on the actual spectrum shape. 
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Figure 1 ACIR models
Table 3 ACIR models

	
	Model #1 (36.942)
	Model #2

	ACIR1
	30 + X
	30 + X

	ACIR2
	43 + X
	43 + X

	ACIR3
	43 + X
	50 + X


3
Simulation results

3.1
Aggressor: LTE-A, Victim: LTE
Figures 2-5 present simulation results for Scenario #1 in Table 1. The simulation results indicate that the capacity loss for Model #1 is much larger than that for Model #2, because ACIR3 for Model #1 is larger than Model #2. Furthermore, since the number of users in the aggressor system in LTE-A is larger than those in LTE, Model #1 would provide more pessimistic results than LTE-LTE co-existence. It is noted that Model #2 is much more realistic than Model #1 from an actual spectrum shape point of view. 
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Figure 2 PC set 1, 12 users (5%-ile throughput)
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Figure 3 PC set 1, 12 users (Cell throughput)
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Figure 4 PC set 2, 12 users (5%-ile throughput)
[image: image5.emf]Cell throughput

0%

10%

20%

-15 -10 -5 0 5 10

X values (offset) [dB]

Capacity loss [%]

Model #1

Model #2

LTE-LTE


Figure 5 PC set 2, 12 users (Cell throughput)
3.2
Aggressor: LTE-A, Victim: LTE-A
Figures 6-9 present simulation results for Scenario #2 in Table 1. Observations similar to Scenario #1 could be obtained in this scenario.
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Figure 6 PC set 1, 12 users (5%-ile throughput)
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Figure 7 PC set 1, 12 users (Cell throughput)
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Figure 8 PC set 2, 12 users (5%-ile throughput)
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Figure 9 PC set 2, 12 users (Cell throughput)
3.3 Number of UEs per sub-frame

In the last RAN4 ad-hoc 2010-01, it was suggested that the number of UEs per sub-frame is set to 12 for 40 MHz LTE-A, because the number of resource blocks for one UE would be typically 8~16 in the actual UL scheduler. From a co-existence point of view, on the other hand, the worst case scenarios should also be considered in addition to such realistic scenarios. Therefore, we provide a comparison for the capacity loss between 12-UE scenario and 3-UE scenario in Figures 10 - 17. The results indicate that the 3-UE scenario degrades the victim system more than the 12-UE scenario. It means that the ACLR1 in wideband transmission would play a bigger role than the number of UEs with narrowband transmission.
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Figure 10 PC set 1, Scenario #1 (5%-ile throughput)
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Figure 11 PC set 1, Scenario #1 (Cell throughput)
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Figure 12 PC set 2, Scenario #1 (5%-ile throughput)
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Figure 13 PC set 2, Scenario #1 (Cell throughput)
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Figure 14 PC set 1, Scenario #2 (5%-ile throughput)
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Figure 15 PC set 1, Scenario #2 (Cell throughput)

[image: image16.emf]5%-ile throughput

0%

10%

20%

30%

40%

50%

-15 -10 -5 0 5 10

X values [dB]

Loss [%]

3 UEs

12 UEs

LTE-LTE


Figure 16 PC set 2, Scenario #2 (5%-ile throughput)
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Figure 17 PC set 2, Scenario #2 (Cell throughput)
4
Conclusions
This contribution presented LTE-A co-existence simulation results based on simulation assumptions, which are currently discussed in RAN4. We propose that the results should be taken into account when RAN4 finalizes the simulation assumptions for LTE-A co-existence. 
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