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1
Introduction
In this contribution, we propose a text proposal (TP) for TR 36.942 on LTE-A co-existence studies. The corresponding text proposal is provided in new section X.
It is noted that the text proposal is presented to discuss the structure of the TP. If it is agreeable, corresponding CR, which include the simulation results, will be presented in RAN4 #55.

Text Proposal:
X
LTE-Advanced co-existence

X.1
Methodology and simulation assumptions for co-existence simulations

This section describes the method of used for LTE-Advanced co-existence study to focus the modified methodology and assumptions. 
X.1.1
Simulation scenarios 

Table X.1 and Table X.2 show the simulation scenario for LTE-Advanced coexistence and BS/UE model for LTE-A coexistence evaluation respectively.

Table X.1: Simulation scenarios for LTE-Advanced coexistence
	Scenario #
	Aggressor system
	Victim system
	Simulation frequency
	Environment
	ISD
	Cell Range
	Priority

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

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

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

	4
	DL: 40 MHz, UL: 40 MHz LTE-A TDD
	1.6MHz UTRA TDD
	2000 MHz
	Urban Area
	750 m
	500 m
	High


Table X.2 BS and UE model for LTE-A coexistence evaluation

	Parameters
	Assumptions

	Deployment scenario
	Macro cell, Urban area, Uncoordinated deployment

	Total BS transmit power
	43 dBm for UTRA,

46 dBm for 10 MHz LTE,

49 dBm for 40 MHz LTE-A

	BS noise figure
	5 dB

	UE Tx power
	21 dBm for UTRA,

23 dBm for 10 MHz LTE/ 40MHz LTE-A

	UE noise figure
	9 dB


X.1.2
 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)

The number of UEs per sub-frame is presented in Table X.3.

Table X.3  Number of UEs per sub-frame for uplink simulation
	System
	Number of UEs per subframe 
	Number of RBs per UE

	LTE
	3 UEs
	16 RBs  (Total: 48 RBs)

	LTE-Advanced
	12 UEs 
	16 RBs  (Total: 192 RBs)


Note: The resource block size should be 180 kHz instead of 375 kHz.
X.1.3
 ACIR model

X.1.3.1
Uplink ACIR model

For uplink, it is assumed that the ACIR is dominated by the UE ACLR. As shown in Figure X.1 and Table X.4, the bandwidth for each ACIR value was assumed to be the same as the transmission bandwidth of LTE-A UE. Outside ACIR1/2 regions, ACIR3 was used for all the regions. Those models are modified model, in which the ACIR3 is smaller than ACIR2 based on the actual spectrum shape.
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Figure X.1 Uplink ACIR models

Table X.4  ACIR models for LTE-A coexistence

	
	ACIR value
	(Ref. LTE model)

	ACIR1
	30 + X
	30 + X

	ACIR2
	43 + X
	43 + X

	ACIR3
	50 + X
	43 + X


The bandwidth of victim UEs are same that of aggressor UEs in Scenario #1 and #2 (victim in LTE or LTE-Advanced). ACIR value could be calculated from uplink ACIR model shown in table X.5.

Table X.5  ACIR value for Scenario#1 and #2

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

	0 RBs
	30 + X

	16 RBs
	43 + X

	(32RBs
	50 + X


For Scenario #3 (3.84 MHz UTRA victim), the bandwidth of victim UEs are larger than that of aggressor UEs (2.88 MHz = 180 kHz x 16RBs). ACIR calculation method for this scenario is described in 5.1.1.4.2.  ACIR value could be calculated as shown in table X.6.
Table X.6  ACIR value for Scenario#3

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

	0 RBs
	30 + X

	16 RBs
	43 + X

	(32RBs
	49 + X


X.1.3.2
Downlink ACIR model
For downlink a common ACIR obtained from the LTE-A BS ACLR and the victim UE ACS requirements can be used for all frequency resource blocks independent of their position in the aggressor channel. The ACLR of the LTE-A BS is much bigger than the ACS of the victim ACS and therefore has negligible impact on ACIR performance. In other words, the BS ACLR can be assumed as infinite and ACIR is only a function of the victim UE ACS, which can be mathematically described as ACIR = Average + X  (in dB), where X is an offset relative to the “Average”. For Scenarios 1 and 3, the “Average” is determined from the UE ACS requirements (ACS1, ACS2 and ACS3) according to the respective specifications by the following relation (all parameters in dB):
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For Scenario 2, the “Average” is based on an assumption for the 40 MHz LTE-A ACS.

The ACIR model for 40MHz LTE-A interferer and 1.6MHz UTRA victim is FFS.
As shown in Figure X.2, Figure X.3 and Table X.7, the ACIR offset calculated from the victim UE performance in TR25.101 for UTRA and TR36.101 for LTE of UE ACS. 


[image: image3]
Figure X.2 Downlink ACIR model for Scenario #1
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Figure X.3  Downlink ACIR model for Scenario #3

Table X.7  ACS and ACIR value for LTE-A coexistence
	
	Victim system

	
	10 MHz LTE
	40 MHz LTE-A
	UTRA

	ACS1 [dB]
	33.0 / 5 MHz
	―
	33.0/ 3.84 MHz

	ACS2 [dB]
	34.3 / 5 MHz
	―
	43.0 / 3.84 MHz

	ACS3 [dB]
	46.3 / 5 MHz
	―
	55.0 / 3.84 MHz

	ACIR [dB]
	39 + X
	30 + X
	42  + X


X.1.4
 Uplink power control

For downlink, no power control scheme is applied and the transmission power per RB should be constant.
For LTE coexistence study, 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 X.8 Power control algorithm parameter of LTE coexistence
	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-
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	129-
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	Note: 
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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:
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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. 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 X.1.2):

Table X.9 
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	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 tolerances are considered for simplicity.
X.2
Results 

X.2.1
Radio reception and transmission

X.2.1.1
ACIR Downlink 40 MHz Advanced E-UTRA interferer – 10 MHz E-UTRA victim

Simulations are based on the following assumptions:

Aggressor system:

40 MHz Advanced E-UTRA
Victim system:


10 MHz E-UTRA

Simulation frequency:
2000 MHz

Environment:



Macro Cell, Urban Area, uncoordinated deployment

Cell Range



500 m
Simulation results for average E-UTRA FDD downlink cell throughput loss are presented in table X.10 and figure X.4. Simulation results for 5% CDF E-UTRA FDD downlink user throughput loss are presented in table X.11 and figure X.5. 

Table X.10  average E-UTRA FDD downlink throughput loss

<Editor’s note: To be added>
<Editor’s note: To be added>
Figure X.4  average E-UTRA FDD downlink throughput loss

<Editor’s note: To be added>
Table X.11  5%-ile E-UTRA FDD downlink throughput loss

<Editor’s note: To be added>

Figure X.5 5%-ile E-UTRA FDD downlink throughput loss

X.2.1.2
ACIR Uplink 40 MHz Advanced E-UTRA interferer – 10 MHz E-UTRA victim 

Simulations are based on the following assumptions:

Aggressor system:

40 MHz Advanced E-UTRA
Victim system:


10 MHz E-UTRA

Simulation frequency:
2000 MHz

Environment:



Macro Cell, Urban Area, uncoordinated deployment

Cell Range



500 m
Simulation results for average E-UTRA FDD uplink cell throughput loss are presented in table X.12 and figure X.6 for TPC set 1 and table X.13 and figure X.7 for TPC set 2 respectively. Simulation results for 5% CDF E-UTRA FDD uplink user throughput loss are presented in table xxx and figure xxx for TPC set 1 and table xxx and figure xxx for TPC set 2 respectively.

Table X.12  average E-UTRA FDD uplink throughput loss (TPC set 1)

<Editor’s note: To be added>
<Editor’s note: To be added>
Figure X.6  average E-UTRA FDD uplink throughput loss (TPC set 1)

<Editor’s note: To be added>
Table X.13  average E-UTRA FDD uplink throughput loss (TPC set 2)

<Editor’s note: To be added>
Figure X.7  average E-UTRA FDD uplink throughput loss (TPC set 2)

Table X.14  5%-ile E-UTRA FDD uplink throughput loss (TPC set 1)

<Editor’s note: To be added>

<Editor’s note: To be added>
Figure X.8  5%-ile E-UTRA FDD uplink throughput loss (TPC set 1)

Table X.15  5%-ile E-UTRA FDD uplink throughput loss (TPC set 2) 

<Editor’s note: To be added>
<Editor’s note: To be added>
Figure X.9  5%-ile E-UTRA FDD uplink throughput loss (TPC set 2)

X.2.1.3
ACIR Downlink 40 MHz Advanced E-UTRA interferer – 40 MHz Advanced E-UTRA victim 
Simulations are based on the following assumptions:

Aggressor system:

40 MHz Advanced E-UTRA
Victim system:


40 MHz Advanced E-UTRA
Simulation frequency:
2000 MHz

Environment:



Macro Cell, Urban Area, uncoordinated deployment

Cell Range



500 m
Simulation results for average Advanced E-UTRA FDD downlink cell throughput loss are presented in table X.16 and figure X.10. Simulation results for 5% CDF Advanced E-UTRA FDD downlink user throughput loss are presented in table X.17 and figure X.11. 

Table X.16  average Advanced E-UTRA FDD downlink throughput loss

<Editor’s note: To be added>

<Editor’s note: To be added>
Figure X.10  average Advanced E-UTRA FDD downlink throughput loss

Table X.17  5%-ile Advanced E-UTRA FDD downlink throughput loss

<Editor’s note: To be added>

<Editor’s note: To be added>
Figure X.11  5%-ile Advanced E-UTRA FDD downlink throughput loss

X.2.1.4
ACIR Uplink 40 MHz Advanced E-UTRA interferer – 40 MHz Advanced E-UTRA victim 
Simulations are based on the following assumptions:

Aggressor system:

40 MHz Advanced E-UTRA
Victim system:


40 MHz Advanced E-UTRA
Simulation frequency:
2000 MHz

Environment:



Macro Cell, Urban Area, uncoordinated deployment

Cell Range



500 m
Simulation results for average Advanced E-UTRA FDD uplink cell throughput loss are presented in table X.18 and figure X.12 for TPC set 1 and table X.19 and figure X.13 for TPC set 2 respectively. Simulation results for 5% CDF Advanced E-UTRA FDD uplink user throughput loss are presented in table X.20 and figure X.14 for TPC set 1 and table X.21 and figure X.15 for TPC set 2 respectively.

Table X.18  average Advanced E-UTRA FDD uplink throughput loss (TPC set 1)

<Editor’s note: To be added>
<Editor’s note: To be added>
Figure X.12  average Advanced E-UTRA FDD uplink throughput loss (TPC set 1)

Table X.19  average Advanced E-UTRA FDD uplink throughput loss (TPC set 2)

<Editor’s note: To be added>

<Editor’s note: To be added>
Figure X.13  average Advanced E-UTRA FDD uplink throughput loss (TPC set 2)

Table X.20  5%-ile Advanced E-UTRA FDD uplink throughput loss (TPC set 1)

<Editor’s note: To be added>

<Editor’s note: To be added>
Figure X.14  5%-ile Advanced E-UTRA FDD uplink throughput loss (TPC set 1)

Table X.21  5%-ile Advanced E-UTRA FDD uplink throughput loss (TPC set 2)

<Editor’s note: To be added>

<Editor’s note: To be added>
Figure X.15 5%-ile Advanced E-UTRA FDD uplink throughput loss (TPC set 2)

X.2.1.5
ACIR Downlink 40 MHz Advanced E-UTRA interferer – 3.84 MHz UTRA victim
Simulations are based on the following assumptions:

Aggressor system:

40 MHz Advanced E-UTRA
Victim system:


3.84 MHz UTRA
Simulation frequency:
2000 MHz

Environment:



Macro Cell, Urban Area, uncoordinated deployment

Cell Range



500 m
Simulation results for UTRA FDD downlink capacity loss are presented in table X.22 and figure X.16. 

Table X.22  average UTRA FDD downlink capacity loss

<Editor’s note: To be added>

<Editor’s note: To be added>

Figure X.16  average UTRA FDD downlink capacity loss

X.2.1.6
ACIR Uplink 40 MHz Advanced E-UTRA interferer – 3.84 MHz UTRA victim
Simulations are based on the following assumptions:

Aggressor system:

40 MHz Advanced E-UTRA
Victim system:


3.84 MHz UTRA
Simulation frequency:
2000 MHz

Environment:



Macro Cell, Urban Area, uncoordinated deployment

Cell Range



500 m
Simulation results for UTRA FDD uplink capacity loss are presented in table X.23 and figure X.17 for Advanced E-UTRA TPC set 1 and in table X.24 and figure X.18 for Advanced E-UTRA TPC set 2. 

Table X.23  average UTRA FDD uplink capacity loss (TPC set 1)

<Editor’s note: To be added>

<Editor’s note: To be added>

Figure X.17  average UTRA FDD uplink capacity loss (TPC set 1)
Table X.24  average UTRA FDD uplink capacity loss (TPC set 2)

<Editor’s note: To be added>

<Editor’s note: To be added>

Figure X.18  average UTRA FDD uplink capacity loss (TPC set 2)
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