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1
Introduction
In RAN4 #53, work plan for LTE-A work item was proposed and agreed [1]. In the work plan, the following time plan for LTE-A co-existence study was suggested:

· Discuss some sets of deployment scenarios, such as macro cell scenario and hot spot scenario, and agree on simulation assumptions and parameters in RAN4 #53 and January Ad-hoc. 

· Provide simulation results based on the agreed assumptions and parameters in RAN4 54 and March Ad-hoc.

This contribution discusses simulation assumptions for LTE-A co-existence studies. 
2
Discussion
2.1 Outline of RAN4 LTE-A work
In R4-093576 [2], initial simulation assumptions were discussed and proposed. It is felt that the proposed simulation assumptions would be a good starting point, and we provide further analysis on some points below in order to elaborate the simulation assumptions for LTE-A co-existence study. 

Simulation scenario
It is proposed that scenarios shown in Table 1 should be considered in LTE-A co-existence studies. The rationales of the proposed scenarios are listed below:
· Aggressor system should be LTE-A with contiguous CA larger than 20 MHz. It is noted that the scenario, in which the total channel bandwidth in contiguous CA is equal to or smaller than 20 MHz, has already been covered in the LTE co-existence studies. 
· Victim system should be LTE-A, LTE, and UMTS. It is noted that UL co-existence between LTE (aggressor) and UMTS (victim) was one of the worst-case scenarios in the LTE co-existence studies. It means that the scenario in which UMTS is victim system should also be considered for LTE-A co-existence studies. 
· The environment for 3.4 GHz frequency band should be indoor hotspot instead of urban area. The details of the indoor hotspot scenario are discussed in the next section. 
Table 1 Proposed simulation scenarios

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

	1
	DL: 80 MHz, UL: 40 MHz LTE-A
	10 MHz LTE
	2000 MHz
	Urban Area
	750 m
	500 m
	High

	2
	DL: 80 MHz, UL: 40 MHz LTE-A
	DL: 80 MHz, UL: 40 MHz LTE-A
	2000 MHz
	Urban Area
	750 m
	500 m
	High

	3
	DL: 80 MHz, UL: 40 MHz LTE-A
	5 MHz UTRA
	2000 MHz
	Urban Area
	750 m
	500 m
	High

	4
	DL: 80 MHz, UL: 40 MHz LTE-A
	10 MHz LTE
	3.4 GHz
	Indoor hotspot
	60 m
	
	High

	5
	DL: 80 MHz, UL: 40 MHz LTE-A
	DL: 80 MHz, UL: 40 MHz LTE-A
	3.4 GHz
	Indoor hotspot
	60 m
	
	High

	6
	DL: 80 MHz, UL: 40 MHz LTE-A
	5 MHz UTRA
	3.4 GHz
	Indoor hotspot
	60 m
	
	High


Network Layout

For urban macro scenarios, the network layout described in TR 36.942 [3] could be re-used, as proposed in [2]. Three sectors per cell with a 19-cell hexagonal grid are employed and eNBs are placed on the centre of the cell with ISD of 750 meters: the cell radius is equal to 250 m and the cell range is equal to 500 m. The worst case shift (non-coordinated location) between the sites of two operators should be considered. 

For indoor hotspot scenarios, dense HeNB deployment model in R4-092042 [4] could be re-used with some modifications. Figure 1 shows the proposed deployment scenarios for LTE-A co-existence study in the indoor hotspot scenarios. The detailed parameters are shown in Table 2. It is also proposed that no macro cells should be taken into account in the simulations, because 3.5 GHz BS would be mainly deployed in hot spot area or indoor cells, i.e. 3.4 GHz BS would not always be deployed in the macro network. 
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Figure 1 Dense HeNB deployment model
Table 2 Parameters for Dense HeNB deployment model

	N (number of cells per row )
	10

	L (number of floors per block)  
	6

	R (deployment ratio )
	1/6

	P (activation ratio)
	50%


Propagation model

We proposed the following propagation model, which is the same as the ones proposed in [2].

(Macro)
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L=128.1+37.6log(R)+21log(Freq./2.0)


Shadow fading std: 10 dB

(Indoor Hotspot)
	Scenarios
	Path loss [dB]
	Shadow fading std [dB]
	Applicability range

	LOS
	PL = 16.9log10(d) + 32.8 + 20log10(fc)
	( = 3
	3 m < d < 100 m

	NLOS
	PL = 43.3log10(d) + 11.5 + 20log10(fc)
	( = 4
	10 m < d < 150 m


BS Output power
For macro area scenarios, TX PSD should be maintained between LTE and LTE-A in order to achieve the same coverage between the two systems. On the other hand, scaling BS maximum output power in proportion to channel bandwidth might not be realistic based on the current BS RF implementations. If LTE-A BS support 43 dBm (20 W) per 5 MHz for DL: 80 MHz, the total BS maximum output power would be 320 W. Therefore, it is proposed that 49 dBm should be used for DL: 60~80 MHz, which is currently defined as RAN1 simulation assumptions.
UE Output power
UE maximum output power should be 23 dBm in both macro and indoor hotspot scenarios, because it is always 23 dBm in the actual network.
ACIR

In LTE-A co-existence study, the channel bandwidth for the victim system is not always the same as that for the aggressor system as shown in Table 1. It implies that the following two issues should be clarified in the simulation assumptions:
· The channel bandwidth should be taken into account for the ACIR definition in the simulation assumptions.

· The adjacent channel interference power in the spurious domain should be clarified in the simulation assumptions, if the channel bandwidth for the victim system is larger than that for the aggressor system (See Figure 2). 

Regarding the second issue, there are three options:

· Option 1: Define a new ACIR value for Region C based on the actual spectrum

· Option 2: Define an absolute adjacent interference power for Region C, which corresponds to the spurious emission requirements.

· Option 3: Use the same value as Region B

We slightly prefer Option 3, because it would be the worst case scenario.
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Figure 2
Scheduler and Traffic model
Round robin scheduler and full buffer traffic would be sufficient for co-existence study. 
Number of UEs per sub-frame

For downlink, the number of UEs per sub-frame would not affect the simulation results, because the total transmission power for the system would be constant. 
For uplink, the number of UEs per sub-frame might affect the simulation results, because the total transmission power for the system would depend on the number of UEs per sub-frame. Since the number of resource blocks for one UE would be typically 8~16 in the actual UL scheduler, it is proposed that the number of UEs per sub-frame is calculated as follows:
 (Number of UEs per sub-frame) = round down ((Total number of RBs for the system) / 16)
Power control
For downlink, the transmission power per RB should be constant.

For uplink, the fractional power control described in TR 36.942 could be re-used for the initial uplink co-existence simulations.
3
Conclusions
In this contribution, we discussed some issues for LTE-A co-existence simulation assumptions and parameters. 
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