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<Start of change>
5.1.1.4.1
Uplink Asymmetrical Bandwidths ACIR (Aggressor with larger bandwidth)

Since the uplink ACLR of the aggressor is measured in the aggressor’s bandwidth, for uplink asymmetrical bandwidth coexistence, a victim UE with a smaller bandwidth than that of the aggressor will receive a fraction of the interference power caused by the aggressor’s ACLR.  For two victim UEs falling within the 1st ACLR of the aggressor, the victim UE closer in frequency to the aggressor will experience higher interference than one that is further away in frequency.  The difference in interference depends on the power spectral density (PSD) within the aggressor’s 1st ACLR bandwidth.  For simplicity, it is assumed that the PSD is flat across the aggressor’s ACLR bandwidth.  Hence, the ACLR can be adjusted by the factor, FACLR:

FACLR = 10 × LOG10(Bvictim/BAggressor)

Where, BAggressor and BVictim are the E-UTRA aggressor and victim bandwidths respectively.


[image: image1.emf] 

16 RB   16 RB  

30 +  X   43 +  X  

Interfering UE  

Victim UE  

ACLR  

16 RB  

20 MHz E - UTRA   5 MHz E - UTRA  

UE1   UE 2   UE 3  


Figure 5.1: 20 MHz E-UTRA UE aggressor to 5 MHz E-UTRA UE victims
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Figure 5.2: 20 MHz E-UTRA UE aggressor to 10 MHz E-UTRA UE victims

In Table 5.2, the aggressor UE that is non adjacent to the victim UE, the victim UE will experience an interference due to an ACLR of 43 + X – FACLR.  For the case where the aggressor UE is adjacent to the victim UEs, consider the scenarios in Figure 5.1, 5.2 and 5.3, where a 20 MHz E-UTRA aggressor is adjacent to 3 victim UEs of 5 MHz, 10 MHz and 15 MHz E-UTRA systems respectively.

In Figure 5.1, all the UEs in the 5 MHz E-UTRA system will be affected by an ACLR of 30 + X - FACLR. For the 10 MHz E-UTRA victims in Figure 5.2, two UEs will be affected by an ACLR of 30 + X - FACLR whilst 1 UE will be affected by a less severe ACLR of 43 + X- FACLR .  In the 15 MHz E-UTRA victim as shown in Figure 5.3, the UE next to the band edge will be affected by an ACLR of 30 + X - FACLR whilst the UE farthest from the band edge will be affected by an ACLR of 43 + X - FACLR.  The victim UE of the 15 MHz E-UTRA occupying the centre RB (2nd from band edge) is affected by 1/3 ACLR of 30 + X - FACLR and 2/3 ACLR of 43 + X - FACLR.  This gives an ACLR of 34 + X - FACLR.  

Using a similar approach for 15 MHz, 10 MHz and 5 MHz aggressor with a victim of smaller system bandwidth, the ACLR affecting each of the 3 victim UEs can be determined.  This is summarised in Table 5.2A.  Here the value Y is defined for victim UE, where ACLR = Y + X - FACLR.  UE1 is the UE adjacent to the aggressor, UE2 is located at the centre and UE3 is furthest away from the aggressor.
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Figure 5.3: 20 MHz E-UTRA UE aggressor to 15 MHz E-UTRA UE victims

Table 5.2A: Value Y (ACLR = Y + X - FACLR) for larger aggressor bandwidth

	Aggressor
	Victim: Value Y (dB): ACLR = (Y + X - FACLR)

	
	15 MHz
	10 MHz
	5 MHz
	1.6 MHz

	
	UE1
	UE2
	UE3
	UE1
	UE2
	UE3
	UE1
	UE2
	UE3
	UE1
	UE2
	UE3

	20 MHz
	30
	34
	43
	30
	30
	43
	30
	30
	30
	30
	30
	30

	15 MHz
	
	
	
	30
	32
	43
	30
	30
	30
	30
	30
	30

	10 MHz
	
	
	
	
	
	
	30
	30
	43
	30
	30
	30

	5 MHz
	
	
	
	
	
	
	
	
	
	30
	30
	30


The victims in 10 MHz system under a 20 MHz aggressor experience slightly worse interference than the victims in 15 MHz system under a 20 MHz aggressor and therefore, we only need to consider the worst of the two cases.  Hence, from Table 5.2A, the total number of asymmetrical bandwidth coexistences can be reduced to 3 scenarios and they are summarised in Table 5.2B.  The performance of the other scenarios can be derived from these 3 base scenarios by factoring in the FACLR factor in the ACLR.

Table 5.2B: Base scenarios (FACLR = 0 dB)

	Scenario
	System Bandwidth (MHz)
	Value Y (dB), ACLR = Y + X

	
	Aggressor
	Victim
	UE1
	UE2
	UE3

	1
	15
	10
	30
	32
	43

	2
	20
	10
	30
	30
	43

	3
	20
	5
	30
	30
	30


An additional factor will be required to cater for the differences in UE transmit powers, which are dependent upon the power control scheme used in Table 5.3.  Given the power control scheme, a UE with higher bandwidth will transmit at higher overall power (note: max UE transmit power remains the same).  Thus, an aggressor with higher transmit power than the aggressor in the base scenario needs to increase its ACLR.  On the other hand, for an interference limited environment, a victim with higher transmit power can overcome higher level of interference and hence demands a relaxed ACLR from its aggressor.  The differences in transmit powers are given in the power control factor, PACLR and it is dependent upon the CLx-ile of the aggressors and victims.  PACLR is given as:

PACLR (dB) = (CLx-ileBaseAggressor - CLx-ileAggressor) + (CLx-ileVictim - CLx-ileBaseVictim)

Where, CLx-ileBaseAggressor and CLx-ileBaseVictim are the CLx-ile used by the aggressor and the victim respectively in the base scenario in Table 5.2B.  CLx-ileAggressor and CLx-ileVictim are the CLx-ile of the aggressor and victim of interest respectively.  For example, using Power Control Set 1, for the scenario 10 MHz (aggressor) to 5 MHz (victim), CLx-ileAggressor = 112 and CLx-ileVictim = 115 dB.  The base scenario used is Scenario 2 of Table 5.2B (20 MHz (aggressor) to 10 MHz (victim)).  Hence, in this example, CLx-ileBaseAggressor = 109 dB and CLx-ileBaseVictim = 112 dB.  Therefore, PACLR = (109 – 112) + (115 – 112) = 0 dB.

The final ACLR as reference by the victim’s bandwidth is hence:

ACLR = Y + X – FACLR + PACLR
<Next Section>
5.1.1.6
Power control modelling for E-UTRA and 3.84 Mcps TDD UTRA

No power control in downlink, fixed power per frequency resource block is assumed.

The following power control equation shall be used for the initial uplink (for E-UTRA and 3.84 Mcps TDD UTRA employing Enhanced UL) coexistence simulations:
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where Pmax is the maximum transmit power, Rmin is the minimum power reduction ratio to prevent UEs with good channels to transmit at very low power level, CL is the coupling loss defined as max{path loss-G_Tx-G_Rx, MCL}, where path loss is propagation loss plus shadowfading, G_TX is the transmitter antenna gain in the direction of the receiver, G_RX is the receiver antenna gain in the direction of the transmitter and CLx-ile is the x-percentile CL value. With this power control equation, the x percent of UEs that have the highest coupling loss will transmit at Pmax.  Finally, 0<(<=1 is the balancing factor for UEs with bad channel and UEs with good channel:

The parameter sets for power control are specified in table 5.3. 

Table 5.3: Power control algorithm parameter

	Parameter set
	Gamma
	CLx-ile

	
	
	20 MHz bandwidth
	15 MHz bandwidth
	10 MHz bandwidth
	5 MHz bandwidth

	Set 1
	1
	109
	110
	112
	115

	Set 2
	0,8
	TBD
	TBD
	129
	133


Further discussion and alignment concerning power control algorithms may be required after initial simulation results and further inputs from RAN WG1 are available.

<Next Section>
5.1.2.2
Downlink E-UTRA interferer E-UTRA victim

For i=1:# of snapshots

1.
Distribute terminals randomly throughout the system area such that to each cell within the HO margin of 3 dB the same number K of users is allocated.

2.
Calculate DL CQI for each UE. The CQI value per resource block is equal to C(RB)/I(RB), where:

· C(RB) = power of resource block * max (pathloss-G_Tx-G_Rx, MCL)

· I(RB) = sum over all other cells (power of resource block * max (pathloss-G_Tx-G_Rx, MCL)) + sum over all other system cells (interference power into this resource block including ACIR) + N

· Note: in case of the 5 MHz and 10 MHz E-UTRA victim case, the BS ACLR (ACIR) is modelled as flat, i.e. the same ACIR is used for all RB.
3.
Perform PS operation for all cells:

· Loop over all cells

· Loop over all UE attached to the cell

· Select the next UE to be scheduled based on the scheduling metric (i.e. randomly for Round Robin).

4.
Calculate actual intra/inter system interference to get the actual C/I and bit rates for each UE.

· Use the actual C/I to throughput mapping (Annex A) to determine the obtained throughput for the UE.

· Note: the actual C/I value of a scheduled RB is equal to the CQI value calculated in step 2.

5.
Collect statistics.
5.1.2.3
Uplink E-UTRA interferer UTRA victim

For i=1:# of snapshots

1.
Distribute terminals randomly throughout the system area such that to each cell within the HO margin of 3 dB the same number K of users is allocated.

2.  
Perform PS operation for all cells:

· Loop over all cells

· Loop over all UEs attached to the cell

· Select the next UE to be scheduled based on the scheduling metric (i.e. randomly for Round Robin)
· Pick 4 RB among the “not scheduled” ones and mark it as “scheduled”

· Set UE transmit power to 
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3. Run UTRA snapshot simulator procedure [3]. All E-UTRA terminals are considered as a source of other system interference (Iother). Iother = sum over all other system terminals (interference power into UTRA bandwidth including ACIR).

4. Collect statistics.

For UTRA 3.84 Mcps TDD victim using Enhanced Uplink, the system TDD victim shall be synchronised and simulation procedure shall be the same as that in Section 5.1.2.4 (Uplink E-UTRA interferer E-UTRA victim).
5.1.2.4
Uplink E-UTRA interferer E-UTRA victim

For i=1:# of snapshots

1.
Distribute terminals randomly throughout the system area such that to each cell within the HO margin of 3 dB the same number K of users is allocated.

2.  
Perform PS operation for all cells:

· Loop over all cells

· Loop over all UE attached to the cell

· Select the next UE to be scheduled based on the scheduling metric (i.e. randomly for Round Robin)
· Pick 8 RB among the “not scheduled” ones and mark it as “scheduled”

· Set UE transmit power to 
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3.
Calculate actual intra/inter system interference to get the actual C/(I+N) and bit rates for each UE.

· Use the actual C/(I+N) to throughput mapping as specified in  Annex A to determine the obtained throughput for the UE.

4.
Collect statistics.
<Next Section>
7.1.2.4
ACIR uplink 5MHz E-UTRA interferer – UTRA 3.84 Mcps TDD victim

Simulations are based on the following assumptions:

Aggressor system:

5 MHz E-UTRA

Victim system:


UTRA 3,84 Mcps TDD using Enhanced Uplink

Simulation frequency:
2000 MHz

Environment:



Macro Cell, Urban Area, uncoordinated deployment

Cell Range



500 m

Simulation results for UTRA 3,84Mcps TDD uplink throughput loss are presented in table 7.8 (Power Control Parameter Set 1) and table 7.9 (Power Control Parameter Set 2).  The results are also plotted in figure 7.10 (Average Throughput Loss) and figure 7.11 (5% CDF Throughput Loss).

Editors Note: Results where presented at RAN4#41 but need to be verified. Blank tables and figure titles are included here to keep consistent numbering.

Table 7.8: UTRA 3,84 Mcps TDD uplink throughput loss (average & 5% CDF) for Parameter Set 1

	X (dB)
	ACIR = 30 + X (dB)
	Throughput Loss (%) – Parameter Set 1 (Gamma=1, CLx-ile=115)

	
	
	IPWireless (R4-070037)
	Ericsson (R4-061340)

	
	
	Average
	5% CDF
	Average
	5% CDF

	-15
	15
	13.6
	51.8
	16.7
	53.4

	-10
	20
	7.3
	20.8
	8.6
	21.4

	-5
	25
	3.6
	7.2
	4.1
	8.2

	0
	30
	1.7
	2.5
	1.7
	2.7

	5
	35
	0.6
	0.8
	0.6
	0.7

	10
	40
	0.2
	0
	0.2
	0

	15
	45
	0
	0
	0
	0

	20
	50
	0
	0
	0
	0


Table 7.9: UTRA 3,84 Mcps TDD uplink throughput loss (average & 5% CDF) for Parameter Set 2

	X (dB)
	ACIR = 30 + X (dB)
	Throughput Loss (%) - Parameter Set 2 (Gamma=0.8, CLx-ile=133)

	
	
	IPWireless (R4-070037)
	Ericsson (R4-061340)

	
	
	Average
	5% CDF
	Average
	5% CDF

	-15
	15
	12.2
	33.4
	13
	35.1

	-10
	20
	5.7
	13.8
	6.4
	15.5

	-5
	25
	2.5
	4.4
	2.8
	5.6

	0
	30
	1.1
	1.0
	1.1
	1.9

	5
	35
	0.3
	0.2
	0.4
	0.5

	10
	40
	0
	0
	0.1
	0.2

	15
	45
	0
	0
	0
	0

	20
	50
	0
	0
	0
	0


<Next Section>
7.1.2.5
ACIR uplink 10MHz E-UTRA interferer – 10MHz E-UTRA TDD victim

Simulations are based on the following assumptions:

Aggressor system:

10 MHz 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 TDD uplink throughput loss are presented in table 7.10 (Power Control Parameter Set 1) and table 7.11 (Power Control Parameter Set 2).  The results are also plotted in figure 7.12 (average throughput loss) and figure 7.13 (5% CDF throughput loss).

Table 7.10: E-UTRA TDD uplink throughput loss (average & 5% CDF) – Parameter Set 1

	X (dB)
	ACIR = 30 + X (dB)
	Throughput Loss (%) - Parameter Set 1 (Gamma=1, CLx-ile=112)

	
	
	IPWireless (R4-061312)
	Ericsson (R4-061319)

	
	
	Average
	5% CDF
	Average
	5% CDF

	-15
	15
	
	
	18.1
	41.4

	-10
	20
	12
	20
	9.6
	17.9

	-5
	25
	6.9
	12
	4.7
	6.5

	0
	30
	3.6
	5.8
	2.0
	2.8

	5
	35
	1.8
	2.6
	0.8
	1.2

	10
	40
	0.8
	1.1
	0.2
	0.2

	15
	45
	0.3
	0.4
	0.0
	0.0

	20
	50
	0.1
	0.2
	0.0
	0.0


Table 7.11: E-UTRA TDD uplink throughput loss (average & 5% CDF) – Parameter Set 2

	X (dB)
	ACIR = 30 + X (dB)
	Throughput Loss (%) - Parameter Set 2 (Gamma=0.8, CLx-ile=129)

	
	
	IPWireless (R4-061312)
	Ericsson (R4-061319)

	
	
	Average
	5% CDF
	Average
	5% CDF

	-15
	15
	
	
	12.5
	30.7

	-10
	20
	10.2
	14
	6.1
	13.1

	-5
	25
	5.6
	7.8
	2.7
	4.7

	0
	30
	2.7
	3.9
	1.1
	1.1

	5
	35
	1.4
	2.1
	0.4
	0.4

	10
	40
	0.7
	1.1
	0.1
	0.2

	15
	45
	0.3
	0.6
	0.0
	0.0

	20
	50
	0.2
	0.2
	0.0
	0.0


<Next Section>

9.1
UE power distribution

Three scenarios have been considered, with the simulation assumptions listed in Table 9.1. Note for scenario 3, the propagation model is adopted from TR25.814 [4], where the penetration loss is included in the propagation model. 
Table 9.1: simulation assumptions

	Simulation
	CF
	ISD
	MCL
	Propagation model
	BS antenna pattern and gain

	Cases
	(GHz)
	(meters)
	(dB)
	(dB)
	

	1
	2.0
	750

urban macro-cell size in 36.942
	70
	128.1+37.6 log(R), 
R in kilometers
	15dBi
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θ3dB = 65 degrees, Am = 20 dB

	2
	2.0
	1732 

macro-cell size in 25.814
	70
	128.1+37.6 log(R), 
R in kilometers
	15dBi
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	3
	2.0
	130

micro-cell size in 25.814
	53
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As for LTE UL power control, each LTE UE’s power is adjusted according to the following power control scheme:
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where Pmax = 24dBm, Rmin = -54dB if UE minimum power is -30dBm (or Rmin = -64dB if UE minimum power is -40dBm), CLx-ile and γ are set according to Table 9.2:

Table 9.2: Power control algorithm parameter
	Parameter set
	Gamma
	CLx-ile

	
	
	10MHz bandwidth
	5 MHz bandwidth

	Set 1
	1
	112
	115

	Set 2
	0.8
	129
	133
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