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1 Introduction
In RAN4 ad hoc meeting #2010-01, LTE-A coexistence simulation assumptions were extensively discussed [1-6]. As a result of the discussion, it was agreed that interested companies should align the simulation assumptions based on [1]. 
2 Simulation Methodology
The same methodology as used in TR36.942 for LTE coexistence study, i.e., Monte-Carlo Static simulation will be used. 
3 Simulation Assumptions

3.1 Coexistence Scenarios

Table 1 summarizes the simulation scenarios for LTE-A coexistence 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 coexistence studies. Based on the LTE-A deployment scenarios [7], the aggregated bandwidth of 40MHz is chosen for simulation.
-
Victim system should be LTE-A, LTE, and UMTS. It is noted that UL coexistence 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. 

-
According to the requirement of TR 36.913, Indoor Hotspot will be a significant scenario for LTE-A. Furthermore, the environment for 3.5 GHz frequency band should be indoor hotspot instead of urban area. For this reason, both NTT Docomo and Huawei originally proposed indoor hot spot scenarios. According to the R10 LTE-A deployment scenarios [7], however, the frequency bands for intra-band contiguous CA are 1.8 GHz for FDD and 2.3 GHz for TDD. It was agreed that indoor hot spot scenarios would not be needed for initial coexistence study. Indoor hot spot scenarios including CoMP and Het Net would be evaluated in the future if necessary.
Table 1 Summary of 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/ 1.6MHz UTRA TDD
	2000 MHz
	Urban Area
	750 m
	500 m
	High


3.2 Cell layouts
3.2.1 Macro to macro multi-operator case
Macro to Macro network layout is referred to [8]. Base stations with 3 sectors per site are considered with a cell radius of 250 meters and ISD of 750 meters. The number of sites shall be equal to or higher than 19. For worse case scenario, uncoordinated network deployment is considered, which means the second network’s sites are located at the first network’s cell edge.
3.3 Antenna 
3.3.1 BS Antenna

For macro BS antennas, it is assumed to re-use the model agreed in [8]. For other low power nodes, their antennas are assumed to be omni-directional.
Table 2 BS antenna configuration
	Deployment Scenario
	Macro

	Antenna pattern  (horizontal)
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	Antenna Gain (including feeder loss)
	15dBi [9]


3.3.2 UE Antenna

For UE antennas, an omni-directional radiation pattern with antenna gain 0dBi is assumed [8].

3.4 Propagation conditions and channel model
The path loss from a transmitter antenna connector to a receiver antenna connector (including both antenna gains and cable losses) will be determined by: 
Path_Loss = max (L(R) + Log_normal_Fading - G_Tx – G_Rx, Free_Space_Loss + Log_normal_Fading - G_Tx – G_Rx, MCL)









where :

- G_Tx is the transmitter antenna gain in the direction toward the receiver antenna, which takes into account the transmitter antenna pattern and cable loss,

- G_Rx is the receiver antenna gain in the direction toward the transmitter antenna,
The corresponding Path-loss models for different deployment scenarios are proposed as follow:
Table 3 Path-loss models for different deployment scenarios

	Deployment Scenario
	Shadow fading std
	MCL/Applicability range
	L(R) model

	Macro (Urban) 
	10dB
	70dB
	3GPP model [8]:
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The BS antenna height is 15 m above  average rooftop level; R is the distance between BS and UE in kilometers and 
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is the carrier frequency in GHz.


3.5 BS and UE model
Table 4 LTE-A BS and UE model in different deployment scenarios
	Deployment scenario
	Macro

	Total BS transmit power
	43dBm for UTRA, 46dBm for 10MHz LTE, 49dBm for 40MHz LTE-A carrier.

	BS noise figure
	5dB [8]

	UE Tx power
	23dBm

	UE noise figure
	9dB


3.6 ACIR

3.6.1 Uplink 
For uplink it is assumed that the ACIR is dominated by the UE ACLR. Based on the results provided in [9,10], it is agreed that the following models are used. 

3.6.1.1 Scenario 1 UL 40 MHz LTE-A vs 10 MHz LTE

[image: image7]
ACLR1: 30 dB

ACLR2: 43 dB

ACLR3: 50 dB

Table 5 ACIR model for 40MHz LTE-A interferer and 10MHz LTE victim, 16 RBs per UE

	Frequency offset between aggressor (16RBs) and victim (16RBs) 
	ACIR value (dB)

	0RBs
	30 + X

	16RBs
	43+X

	(32RBs
	50+X


3.6.1.2 Scenario 2 UL 40 MHz LTE-A vs 40 MHz LTE-A
Similar to scenario 1 in section 3.6.1.1, the following ACIR is used:
Table 6 ACIR model for 40MHz LTE-A interferer and 40MHz LTE-A victim, 16 RBs per UE

	Frequency offset between aggressor (16RBs) and victim (16RBs) 
	ACIR value (dB)

	0RBs
	30 + X

	16RBs
	43+X

	(32RBs
	50+X


3.6.1.3 Scenario 3 UL 40 MHz LTE-A vs UTRA
In this scenario, the ACIR is defined on 5MHz with the aggressor LTE-A UE occupying 16RBs. Depending on the frequency offset between the aggressor LTE-A UE and the UTRA UE, the corresponding ACLR can be derived from the ACIR values defined in section 3.6.1.1, as shown in the figures below.   
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When the aggressor is adjacent to the victim, the corresponding ACIR is 29.8dB.
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When the aggressor is 16RBs away from the victim, the corresponding ACIR is 42.4dB.

[image: image10]
When the aggressor is 32RBs or further away from the victim, the corresponding ACIR is 47.6dB.
Therefore, we can obtain the ACLR values as in the table below.

Table 7 ACIR model for 40MHz LTE-A interferer and 5MHz UTRA victim, 16 RBs per LTE-A UE
	Frequency offset between aggressor (16RBs) and victim
	ACIR value (dB)

	0RBs
	30 + X

	16RBs
	43+X

	(32RBs
	48+X


The ACIR model for 40MHz LTE-A interferer and 1.6MHz UTRA victim is FFS.
3.6.2 Downlink
For downlink a common ACIR obtained from LTE-A BS ACLR and UE ACS requirements can be used for all frequency resource blocks.
3.6.2.1 Scenario 1 DL 40 MHz LTE-A vs 10 MHz LTE
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Pvictim1 = Pagressor1 - 39 - X 

The ACIR offset is based on the LTE UE performance with the following assumptions of UE ACS and an assumption of infinite BS ACLR:
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UE ACS1: 33 dB (Table 7.5.1-1)

UE ACS2: 34.3 (Table 7.6.1.1-2 of 36.101 and REFSENS of -.95 dBm)

UE ACS3: 46.3 (Table 7.6.1.1-2 of 36.101 and REFSENS of -.95 dBm)
3.6.2.2 Scenario 2 DL 40 MHz LTE-A vs 40 MHz LTE-A
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Pvictim1 = Pagressor1 - 30 - X

3.6.2.3 Scenario 3 DL 40 MHz LTE-A vs UTRA
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Pvictim1 = Pagressor1 - 42 - X 

The ACIR value is based on the same calculations as in scenario 1 with the following assumption about UE ACS.

UE ACS1 = 33 dB  (TS 25.101, Table 7.4)
UE ACS2 = 43 dB 

UE ACS2 = 55 dB

The ACIR model for 40MHz LTE-A interferer and 1.6MHz UTRA victim is FFS.
3.7 UL Power Control

For LTE coexistence study [8], the fractional power control was used for the initial uplink coexistence simulations. It is noted that the parameter PLx-ile in the table below is the same for both 40MHz and 10MHz systems because it is assumed that each UE is assigned 16RBs in either system.
Table 8 Power control algorithm parameter
	Parameter Set
	Gamma
	PLx-ile

	
	
	40MHz
	10MHz

	Set 1
	1
	112-
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	112-
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	Set 2
	0.8
	129-
[image: image17.wmf]D


	129-
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	Note:
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, adjustment parameter related to different carrier frequency point. For fc=2GHz, 
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In RAN1 TS36.213, The setting of the UE Transmit power 
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 for the physical uplink shared channel (PUSCH) transmission in subframe i is defined by:


[image: image22.wmf])}

(

)

(

)

(

)

(

))

(

(

log

10

,

min{

)

(

TF

O_PUSCH

PUSCH

10

CMAX

PUSCH

i

f

i

PL

j

j

P

i

M

P

i

P

+

D

+

×

+

+

=

a


Note 1: 
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Note 2: 
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 should be derived from PLx-ile so that the actual transmission power should be the same as the one for PC Set 1/2 in [8]. Following this principle, 
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 can be obtained and included in the table below, assuming each UE occupies 16RBs (as shown in Section 3.8):

Table 9 
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 value (in dBm)
	Parameter Set
	Gamma
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	40MHz
	10MHz

	Set 1
	1
	-101
	-101

	Set 2
	0.8
	-92.2
	-92.2


Note that when calculating 
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 is equal to PPowerClass. In other words, no MPR, A-MPR or power tolerance are considered for simplicity.

For downlink, no power control scheme is applied and the transmission power per RB should be constant.
3.8 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)

Note: The resource block size should be 180 kHz instead of 375 kHz.
3.9 Scheduler and Traffic model

Round robin scheduler and full buffer traffic would be sufficient for coexistence study.
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