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Introduction

In the following of the paper frequency blocks are called “physical resource blocks”.

Interference Coordination works then with power restrictions on frequency blocks or physical resource blocks in downlink or with power preferences on physical resource blocks in uplink in order to shape the power (interference) spectrum in downlink or the interference spectrum in uplink.

The power restriction of a physical resource block in DL leads to an improved SIR as seen in a neighbor cell which leads to an improved cell edge throughput. As can be defined static interference coordination (or re-use schemes) work with static restrictions or preference distribution while dynamic schemes allow dynamic changing restrictions or preferences based on cell loads or geometrically changing user distribution. 

The proposal is then on dynamic Interference Coordination to lead to more throughput and improved QoS.

The restrictions and preferences are exploited by the base station schedulers. In the following, first the meaning of resource settings is discussed. Secondly the criterions or framework for the process of inter-cell coordination is discussed. Finally conclusions are drawn after that.

Inter-cell resource distribution

Resources have to be defined as frequency patterns as seen appropriate for the downlink and uplink directions (e.g. diverse patterns to allow also diverse allocations for VoIP). In case of dynamic restriction or preference setting the number of the frequency pattern (frequency subset number) has to be signalled to a neighbour base station and one scalar power restriction or boost value. 

This signalling has to be done in the order of seconds.

The actual inter-cell resource coordination shall take place in the given multi-node architecture. 

We propose that a static Interference Coordination setting can define the baseline restriction (or preference) distribution based on a cell planning in the given topology. The dynamic Interference Coordination would then come on top of this predefined restrictions. This way basestation to basestation communication is reduced to the amount necessary for cell load and mobile station concentration balancing.

Description of resource setting

The definition of resource setting shall be considered now. In DL the frequencies preferred by a mobile station (MS) are defined by the neighbor cells restricted physical resource blocks. So if there shall be more throughput for certain cell edge MSs, more physical resource blocks of the MS´s neighbor cell are requested to be restricted. 

A corresponding dual formulation can be found for the UL. 

In UL the preferred frequencies are also defined by the MS´s location. The neighbor cell can accept an interference burden on a frequency subset. If there shall be more throughput in uplink for the MS 
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 the neighbor cell of 
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 is asked to accept an interference burden on additional PRBs (i.e. a frequency subset). If this request is accepted, the effect as in downlink is that the throughput for 
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 can be immediately raised. Further no other cells have to be asked (e.g. to reduce their uplink MS interference on some frequencies) in order to achieve the effect. Additionally if a cell B accepts this interference burden on 
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 all other neighbours of cell B can also benefit and load this frequency subset 
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 to raise their UL throughput. 

Decision over resource setting

The task of the dynamic Interference Coordination is to allow cells that are only lightly loaded to give support to highly loaded neighbor cells or neighbor cells with local high concentration of MSs at the cell border. 

For example there is a mixture of real-time or guaranteed bit-rate (GBR) traffic and best effort traffic in the cells. So the idea could e.g. be that the best effort traffic can be reduced in the cells neighboring a highly loaded cell in order to help supporting the large guaranteed bit-rate traffic in that cell.

Consequently the strategy of reducing best effort traffic in a cell on its own and to do a muting of frequency subsets does not make sense, since this cell has no idea of its neighbor cells traffic load.

Because the above evaluation must be traffic load based, and MS location based, the coordination must start with a request from the loaded cells.

Thus we have the following mechanism:

Overloaded cells shall send mute requests or requests to accept interference burdens to their neighbor cells.  

Obviously overloaded cells need to send only to those neighbor cells to where a high number of served MSs are adjacent to.

The radio resource management is then distributed: The following picture sketches the sending of such requests and the responding with grants:

                     [image: image6.wmf]n

7

n

8

n

9

7

3

n

7

F

2

, 

F

4 

F

1

, 

F

2

F

2

, 

F

3

Request

Request

Request

Grant

Grant

Grant

n

7

n

8

n

9

7

3

n

7

F

2

, 

F

4 

F

1

, 

F

2

F

2

, 

F

3

Request

Request

Request

Grant

Grant

Grant


Figure 1: Transmission of mute requests between neighbour base stations

Regarding DL mute requests to a cell B or UL requests to accept interference we can say that only the cell B scheduler can decide whether to accept these requests or not. This decision will be based on its own traffic load and the usefulness of its own frequencies for his own traffic. So in the requests for frequencies, priorities shall be included. This is also needed since the scheduler or a connected entity has to decide on multiple requests from different cells. Finally after a decision has been made it will be communicated. 

The requested base stations should afterwards give grants and inform the requesting base station.

This way the decision process can be carried through.

System Simulation Results

b) Description of Setting 

Using the principle described above with local base station-base station request and grant exchange, first system simulations have been carried out. As first shot, simulations have been considered to examine simple negotiation algorithms. 

The usual system simulation assumptions have been applied in a multi-cell system simulation using the usual grid of (21) sites. In all normal loaded sectors about 10 MSs are distributed in average. In one overloaded sector n3 a number of 30 MSs are distributed across the border area to one neighbor cell as shown in 
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Figure 2
.
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Figure 2: Multi-cell area with overloaded sector and user distribution in black border area
A scheduler has been used that tries to achieve a minimum terminal bitrate for all terminals before distributing the bandwidth more opportunistic. This minimum terminal bitrate value is the same in all cells. This bitrate value has been stepped through to get values of 5%ile and sector throughput. 

c) Results and Interpretation

Figure 3 shows the result of 5%ile and sector throughput for the overloaded cell. 
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Figure 3: 5%ile user throughput over sector throughput for overloaded cell n3

The green curve shows the NoIFC simulation, that is without Interference Coordination at all. The red curve shows the static IFC results and the blue curve shows the results of dynamic Interference Coordination.

The operation works as follows. As long as in the overloaded sector the minimum terminal bitrate of 50 or 100 kbit/s can be achieved the sector is not asking for help to neighbor sectors and red and blue curves are identical. When increasing the desired bitrate further without outside help, more than 130 kbit/s is not possible in the static case and the red curve saturates. 

In case of dynamic coordination the overloaded sector n3 asks for help from the neighbor cell (where the terminals are adjacent to). It gets granted resources which means that this strongest interfering neighbor puts power restrictions on additional resources which strongly improves the SIR for the MSs in this border region. The result is, as can be seen from the blue curve, that the sector throughput increases by approximately 40% and the 5%ile increases by approximately 23%!

In the next step in the dynamic case the 5%il can be increased even further to 180 kbit/s while the sector throughput decreases again somewhat.

Thus as result it can be seen that the help from neighbor sectors can provide a lot improvement. The graph at the moment is a little rough. The algorithm should be refined to get a somewhat smother curve. It should be implemented that the help should be requested somewhat earlier. 

This help from the outside is a measure to increase the fairness. It should be emphasized that the total throughput over the cells is not the focus here. This is shown in Figure 4 where the statistics are done over the other lightly loaded (including helping) cells. Here it is shown that the sector throughput measured over these sectors decrease a little (seen over all cells the change is not right visible). 
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Figure 4: 5%ile user throughput over sector throughput for all other lightly loaded cells
Most important instead is the achieved increase in 5%ile cell edge bit rate in Figure 3. Translating this into a real-time service one can calculate the number of terminals that can still be served with a guaranteed bit rate (GBR) service of 180 kbit/s in the cells. 

As seen from Figure 3 by dynamic Interference Coordination it is now possible to serve in this overloaded cell 30 terminals with 180 kbit/s without a call drop, while without dynamic Interference Coordination approximately only 22 terminals can be served at this bit rate.

This shows that the dynamic Interference Coordination can effectively absorb peaks in cell load and user distribution. It consequently contributes to higher cell edge rates and Quality of Service.

Conclusion

In this document the principles to be followed in dynamic Interference Coordination have been investigated. Subject of the coordination could be the individual frequency blocks or physical resource blocks which involves much signalling effort. To reduce the effort, frequency subsets are build from physical resource blocks. These are used for the coordination process.

Further it was proposed to build dynamic Interference Coordination on top of static Interference Coordination to limit inter base station communication needs.

The definition of the resource setting and associated usage has been clarified which gives a dual formulation for the meaning of preferences in downlink and in uplink. 

Finally the methodology for the decision process was presented to consist of mute requests (or burden requests) and grants in response. It was clarified that only schedulers who know about their (own) cell traffic load are able to decide about requests. 

This way a distributed decision process can be implemented. It is proposed that the above framework is considered in the standardization process for dynamic Interference Coordination.

Further system simulations have been carried out for a certain scenario in a first shot with low inter-cell communication. It exemplifies the big potential of dynamic Interference Coordination.
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		7/6 Best Hot Cell SS With Idea Reduce if needed and if neigh overload and without Req Grant Scheduler with 2 Rx antenna Comparison

		Simulated Area: Type: MultiSitePolyGon with 2 Hexagon layers

		Evaluated Area Size = WrapArround

		Total Number Of Cells In Simulated Area = 21

		Mean No of Mobiles per Sector in Evaluated Area=		30

		Bandwidth =		1.00E+07																						Alcatel Static IFC

		Reuse =		7

		PenetrationLoss_dB =		20

		BLER = 50

		Dynamic IFC						Semi Static IFC						Semi Static IFC

		Desired TPUT		5% Mobile TP with IC_kbps		Mean Mobile TP with IC_kbps		Mean Sector TP with IC_kbps		5% Normalized Mobile TP with IC_bits/(sec*Hz)		Normalized Mobile TP with IC bits/(sec*Hz)		Normalized Mean Sector TP with IC_bits/(sec*Hz)		Calc Mean No Of Mobiles				5% CDF User Tput Normalized On No. Of Mobiles (kbps)		Normalized Mobile tput for Normalized No.Of Mobiles bits/(s*Hz)

		0		0		436.926		13107.8		0.00		1.31		1.31

		50		50.2665		372.875		11186.2		0.15		1.12		1.12

		100		100.227		325.468		9764.04		0.30		0.98		0.98

		150		129.78		284.131		8523.94		0.39		0.85		0.85

		160		160.243		397.459		11923.8		0.48		1.19		1.19

		180		179.848		364.361		10930.8		0.54		1.09		1.09

		200		178.538		334.81		10044.3		0.54		1.00		1.00

		220		175.819		315.398		9461.94		0.53		0.95		0.95

		240		170.206		303.247		9097.42		0.51		0.91		0.91

		250		170.206		298.447		8953.4		0.51		0.90		0.90

		300		164.064		277.833		8334.98		0.49		0.83		0.83

		350		157.603		263.442		7903.25		0.47		0.79		0.79

		400		152.827		248.819		7464.56		0.46		0.75		0.75

		Static IFC						Fractional IFC						Fractional IFC

		Desired TPUT		5% Mobile TP with IC_kbps		Mean Mobile TP with IC_kbps		Mean Sector TP with IC_kbps		5% Normalized Mobile TP with IC_bits/(sec*Hz)		Normalized Mobile TP with IC bits/(sec*Hz)		Normalized Mean Sector TP with IC_bits/(sec*Hz)		Calc Mean No Of Mobiles				5% CDF User Tput Normalized On No. Of Mobiles (kbps)		Normalized Mobile tput for Normalized No.Of Mobiles bits/(s*Hz)

		0		0		436.926		13107.8		0.00		1.31		1.31

		50		50.2665		372.875		11186.2		0.15		1.12		1.12

		100		100.227		325.468		9764.04		0.30		0.98		0.98

		150		129.78		284.131		8523.94		0.39		0.85		0.85

		160		129.78		279.483		8384.5		0.39		0.84		0.84

		180		129.78		273.121		8193.64		0.39		0.82		0.82

		200		129.78		267.275		8018.24		0.39		0.80		0.80

		220		129.78		261.583		7847.49		0.39		0.78		0.78

		240		129.78		255.655		7669.65		0.39		0.77		0.77

		250		129.78		252.556		7576.68		0.39		0.76		0.76

		300		129.78		237.43		7122.89		0.39		0.71		0.71

		350		129.78		223.67		6710.1		0.39		0.67		0.67

		400		129.78		216.837		6505.11		0.39		0.65		0.65

		NoIFC						NoIFC						NoIFC

		Desired TPUT		5% Mobile TP with IC_kbps		Mean Mobile TP with IC_kbps		Mean Sector TP with IC_kbps		5% Normalized Mobile TP with IC_bits/(sec*Hz)		Normalized Mobile TP with IC bits/(sec*Hz)		Normalized Mean Sector TP with IC_bits/(sec*Hz)		Calc Mean No Of Mobiles				5% CDF User Tput Normalized On No. Of Mobiles (kbps)		Normalized Mobile tput for Normalized No.Of Mobiles bits/(s*Hz)

		0		0		423.05		12691.5		0.00		1.27		1.27

		50		50.1837		366.933		11008		0.15		1.10		1.10

		100		100.162		312.918		9387.55		0.30		0.94		0.94

		150		124.865		266.316		7989.47		0.37		0.80		0.80

		160		124.865		261.72		7851.61		0.37		0.79		0.79

		180		124.865		254.567		7637.01		0.37		0.76		0.76

		200		124.865		247.741		7432.23		0.37		0.74		0.74

		220		124.865		240.879		7226.36		0.37		0.72		0.72

		240		124.865		234.032		7020.96		0.37		0.70		0.70

		250		124.865		230.614		6918.43		0.37		0.69		0.69

		300		124.865		213.465		6403.94		0.37		0.64		0.64

		350		124.865		199.178		5975.35		0.37		0.60		0.60

		400		124.865		193.12		5793.61		0.37		0.58		0.58
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		7/6 Best Hot Cell SS With Idea Reduce if needed and if neigh overload and without Req Grant Scheduler with 2 Rx antenna Comparison

		Simulated Area: Type: MultiSitePolyGon with 2 Hexagon layers

		Evaluated Area Size = WrapArround

		Total Number Of Cells In Simulated Area = 21

		Mean No of Mobiles per Sector in Evaluated Area=		10.17

		Bandwidth =		1.00E+07																						Alcatel Static IFC

		Reuse =		7

		PenetrationLoss_dB =		20

		BLER = 50

		Semi Static IFC						Semi Static IFC						Semi Static IFC

		Desired TPUT		5% Mobile TP with IC_kbps		Mean Mobile TP with IC_kbps		Mean Sector TP with IC_kbps		5% Normalized Mobile TP with IC_bits/(sec*Hz)		Normalized Mobile TP with IC bits/(sec*Hz)		Normalized Mean Sector TP with IC_bits/(sec*Hz)		Calc Mean No Of Mobiles				5% CDF User Tput Normalized On No. Of Mobiles (kbps)		Normalized Mobile tput for Normalized No.Of Mobiles bits/(s*Hz)

		0		0		2297.46		23599.7		0.00		2.34		2.36

		50		50.2886		2173.03		22321.5		0.05		2.21		2.23

		100		100.279		2057.15		21131.2		0.10		2.09		2.11

		150		150.281		1938.36		19911		0.15		1.97		1.99

		160		160.26		1887.35		19387		0.16		1.92		1.94

		180		180.238		1839.52		18895.7		0.18		1.87		1.89

		200		200.232		1791.39		18401.3		0.20		1.82		1.84

		220		220.206		1743.33		17907.6		0.22		1.77		1.79

		240		240.188		1694.67		17407.8		0.24		1.72		1.74

		250		250.171		1669.96		17154		0.25		1.70		1.72

		300		299.627		1546.06		15881.3		0.30		1.57		1.59

		350		304.521		1432.17		14711.4		0.31		1.46		1.47

		400		306.359		1330.56		13667.6		0.31		1.35		1.37

		Fractional IFC						Fractional IFC						Fractional IFC

		Desired TPUT		5% Mobile TP with IC_kbps		Mean Mobile TP with IC_kbps		Mean Sector TP with IC_kbps		5% Normalized Mobile TP with IC_bits/(sec*Hz)		Normalized Mobile TP with IC bits/(sec*Hz)		Normalized Mean Sector TP with IC_bits/(sec*Hz)		Calc Mean No Of Mobiles				5% CDF User Tput Normalized On No. Of Mobiles (kbps)		Normalized Mobile tput for Normalized No.Of Mobiles bits/(s*Hz)

		0		0		2297.46		23599.7		0.00		2.34		2.36

		50		50.2886		2173.03		22321.5		0.05		2.21		2.23

		100		100.279		2057.15		21131.2		0.10		2.09		2.11

		150		150.281		1938.36		19911		0.15		1.97		1.99

		160		160.274		1914.4		19664.8		0.16		1.95		1.97

		180		180.27		1865.81		19165.7		0.18		1.90		1.92

		200		200.269		1816.29		18657.1		0.20		1.85		1.87

		220		220.254		1766.89		18149.7		0.22		1.80		1.81

		240		240.235		1716.55		17632.5		0.24		1.75		1.76

		250		250.229		1691.14		17371.5		0.25		1.72		1.74

		300		300.059		1563.98		16065.4		0.31		1.59		1.61

		350		312.345		1451.46		14909.5		0.32		1.48		1.49

		400		312.352		1347.23		13838.9		0.32		1.37		1.38

		NoIFC						NoIFC						NoIFC

		Desired TPUT		5% Mobile TP with IC_kbps		Mean Mobile TP with IC_kbps		Mean Sector TP with IC_kbps		5% Normalized Mobile TP with IC_bits/(sec*Hz)		Normalized Mobile TP with IC bits/(sec*Hz)		Normalized Mean Sector TP with IC_bits/(sec*Hz)		Calc Mean No Of Mobiles				5% CDF User Tput Normalized On No. Of Mobiles (kbps)		Normalized Mobile tput for Normalized No.Of Mobiles bits/(s*Hz)

		0		0		2395.02		24601.9		0.00		2.44		2.46

		50		50.207		2213.3		22735.2		0.05		2.25		2.27

		100		100.201		2041.74		20972.9		0.10		2.08		2.10

		150		150.209		1870.44		19213.3		0.15		1.90		1.92

		160		160.197		1836.3		18862.6		0.16		1.87		1.89

		180		180.207		1767.97		18160.7		0.18		1.80		1.82

		200		200.195		1699.84		17460.9		0.20		1.73		1.75

		220		220.171		1632.35		16767.7		0.22		1.66		1.68

		240		240.138		1566.2		16088.1		0.24		1.59		1.61

		250		250.107		1533.95		15756.9		0.25		1.56		1.58

		300		275.236		1388.42		14262		0.28		1.41		1.43

		350		275.236		1279.16		13139.6		0.28		1.30		1.31

		400		275.236		1182.75		12149.3		0.28		1.20		1.21
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SystemAnalysis

		7/6 1 Hot Cell 30 Hot Ues Fixed Neighbour Overall Req Grant with 10% Avail Res Limit with 2 Rx antenna Comparison

		Simulated Area: Type: MultiSitePolyGon with 2 Hexagon layers

		Evaluated Area Size = WrapArround

		Total Number Of Cells In Simulated Area = 21

		Mean No of Mobiles per Sector in Evaluated Area=		10.52

		Bandwidth =		1.00E+07																						Alcatel Static IFC

		Reuse =		7

		PenetrationLoss_dB =		20

		BLER = 50

		Semi Static IFC						Semi Static IFC						Semi Static IFC

		Desired TPUT		5% Mobile TP with IC_kbps		Mean Mobile TP with IC_kbps		Mean Sector TP with IC_kbps		5% Normalized Mobile TP with IC_bits/(sec*Hz)		Normalized Mobile TP with IC bits/(sec*Hz)		Normalized Mean Sector TP with IC_bits/(sec*Hz)		Calc Mean No Of Mobiles				5% CDF User Tput Normalized On No. Of Mobiles (kbps)		Normalized Mobile tput for Normalized No.Of Mobiles bits/(s*Hz)

		0		0		2060.39		23100.1		0.00		2.17		2.31

		50		50.2855		1943.65		21791.3		0.05		2.04		2.18

		100		100.271		1836.5		20589.9		0.11		1.93		2.06

		150		150.025		1727.58		19368.8		0.16		1.82		1.94

		160		160.258		1697.51		19031.6		0.17		1.79		1.90

		180		180.207		1651.56		18516.5		0.19		1.74		1.85

		200		200.064		1605.8		18003.4		0.21		1.69		1.80

		220		208.759		1561.38		17505.4		0.22		1.64		1.75

		240		206.646		1517.38		17012.1		0.22		1.60		1.70

		250		204.918		1495.2		16763.5		0.22		1.57		1.68

		300		199.842		1384.46		15521.9		0.21		1.46		1.55

		350		190.84		1283.25		14387.2		0.20		1.35		1.44

		400		185.318		1192.72		13372.2		0.19		1.25		1.34

		Fractional IFC						Fractional IFC						Fractional IFC

		Desired TPUT		5% Mobile TP with IC_kbps		Mean Mobile TP with IC_kbps		Mean Sector TP with IC_kbps		5% Normalized Mobile TP with IC_bits/(sec*Hz)		Normalized Mobile TP with IC bits/(sec*Hz)		Normalized Mean Sector TP with IC_bits/(sec*Hz)		Calc Mean No Of Mobiles				5% CDF User Tput Normalized On No. Of Mobiles (kbps)		Normalized Mobile tput for Normalized No.Of Mobiles bits/(s*Hz)

		0		0		2060.39		23100.1		0.00		2.17		2.31

		50		50.2855		1943.65		21791.3		0.05		2.04		2.18

		100		100.271		1836.5		20589.9		0.11		1.93		2.06

		150		150.025		1727.58		19368.8		0.16		1.82		1.94

		160		151.762		1706.08		19127.7		0.16		1.79		1.91

		180		151.762		1662.87		18643.2		0.16		1.75		1.86

		200		151.762		1618.92		18150.5		0.16		1.70		1.82

		220		151.762		1575.09		17659.1		0.16		1.66		1.77

		240		151.762		1530.4		17158.1		0.16		1.61		1.72

		250		151.762		1507.84		16905.1		0.16		1.59		1.69

		300		151.762		1394.95		15639.5		0.16		1.47		1.56

		350		151.762		1295.01		14519		0.16		1.36		1.45

		400		151.762		1203.2		13489.6		0.16		1.27		1.35

		NoIFC						NoIFC						NoIFC

		Desired TPUT		5% Mobile TP with IC_kbps		Mean Mobile TP with IC_kbps		Mean Sector TP with IC_kbps		5% Normalized Mobile TP with IC_bits/(sec*Hz)		Normalized Mobile TP with IC bits/(sec*Hz)		Normalized Mean Sector TP with IC_bits/(sec*Hz)		Calc Mean No Of Mobiles				5% CDF User Tput Normalized On No. Of Mobiles (kbps)		Normalized Mobile tput for Normalized No.Of Mobiles bits/(s*Hz)

		0		0		2143.75		24034.7		0.00		2.26		2.40

		50		50.2035		1978.04		22176.8		0.05		2.08		2.22

		100		100.196		1821.46		20421.2		0.11		1.92		2.04

		150		145.108		1666.04		18678.8		0.15		1.75		1.87

		160		145.108		1635.67		18338.3		0.15		1.72		1.83

		180		145.108		1575.13		17659.6		0.15		1.66		1.77

		200		145.108		1514.81		16983.3		0.15		1.59		1.70

		220		145.108		1455.05		16313.3		0.15		1.53		1.63

		240		145.108		1396.45		15656.3		0.15		1.47		1.57

		250		145.108		1367.88		15336		0.15		1.44		1.53

		300		145.108		1238.71		13887.8		0.15		1.30		1.39

		350		145.108		1141.55		12798.5		0.15		1.20		1.28

		400		145.108		1056.65		11846.6		0.15		1.11		1.18





SystemAnalysis

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0



Semi Static IFC

Fractional IFC

NoIFC

Mean User Throughput [Bit/(s*Hz)]

5% CDF User Throughput [Bit(s*Hz)]

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



OnlyHotCell

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0



SS_IFC_5%Quantile

SS_IFC Mean User Tput

Fractional IFC 5% Quantile

Fractional IFC Mean User Tput

NoIFC 5% Quantile

NoIFC Mean UE Tput

T_DES

Through Put in kbps

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



OnlyUnHotCell

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0



Semi Static IFC

Fractional IFC

NoIFC

T_DES

Mean Sector Throughput kbps

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0



Semi Static IFC

Fractional IFC

NoIFC

Mean Sector Throughput [Bit/(s*Hz)]

5% CDF User Throughput [Bit(s*Hz)]

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0



Semi Static IFC

Fractional IFC

NoIFC

Mean User Throughput [kBit/(s]

5% CDF User Throughput [Bit(s*Hz)]

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0



Semi Static IFC

Fractional IFC

NoIFC

Mean Sector Throughput [kBit/(s]

5% CDF User Throughput [Bit(s*Hz)]

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



		7/6 Best Hot Cell SS With Idea Reduce if needed and if neigh overload and without Req Grant Scheduler with 2 Rx antenna Comparison

		Simulated Area: Type: MultiSitePolyGon with 2 Hexagon layers

		Evaluated Area Size = WrapArround

		Total Number Of Cells In Simulated Area = 21

		Mean No of Mobiles per Sector in Evaluated Area=		30

		Bandwidth =		1.00E+07																						Alcatel Static IFC

		Reuse =		7

		PenetrationLoss_dB =		20

		BLER = 50

		Dynamic IFC						Semi Static IFC						Semi Static IFC

		Desired TPUT		5% Mobile TP with IC_kbps		Mean Mobile TP with IC_kbps		Mean Sector TP with IC_kbps		5% Normalized Mobile TP with IC_bits/(sec*Hz)		Normalized Mobile TP with IC bits/(sec*Hz)		Normalized Mean Sector TP with IC_bits/(sec*Hz)		Calc Mean No Of Mobiles				5% CDF User Tput Normalized On No. Of Mobiles (kbps)		Normalized Mobile tput for Normalized No.Of Mobiles bits/(s*Hz)

		0		0		436.926		13107.8		0.00		1.31		1.31

		50		50.2665		372.875		11186.2		0.15		1.12		1.12

		100		100.227		325.468		9764.04		0.30		0.98		0.98

		150		129.78		284.131		8523.94		0.39		0.85		0.85

		160		160.243		397.459		11923.8		0.48		1.19		1.19

		180		179.848		364.361		10930.8		0.54		1.09		1.09

		200		178.538		334.81		10044.3		0.54		1.00		1.00

		220		175.819		315.398		9461.94		0.53		0.95		0.95

		240		170.206		303.247		9097.42		0.51		0.91		0.91

		250		170.206		298.447		8953.4		0.51		0.90		0.90

		300		164.064		277.833		8334.98		0.49		0.83		0.83

		350		157.603		263.442		7903.25		0.47		0.79		0.79

		400		152.827		248.819		7464.56		0.46		0.75		0.75

		Static IFC						Fractional IFC						Fractional IFC

		Desired TPUT		5% Mobile TP with IC_kbps		Mean Mobile TP with IC_kbps		Mean Sector TP with IC_kbps		5% Normalized Mobile TP with IC_bits/(sec*Hz)		Normalized Mobile TP with IC bits/(sec*Hz)		Normalized Mean Sector TP with IC_bits/(sec*Hz)		Calc Mean No Of Mobiles				5% CDF User Tput Normalized On No. Of Mobiles (kbps)		Normalized Mobile tput for Normalized No.Of Mobiles bits/(s*Hz)

		0		0		436.926		13107.8		0.00		1.31		1.31

		50		50.2665		372.875		11186.2		0.15		1.12		1.12

		100		100.227		325.468		9764.04		0.30		0.98		0.98

		150		129.78		284.131		8523.94		0.39		0.85		0.85

		160		129.78		279.483		8384.5		0.39		0.84		0.84

		180		129.78		273.121		8193.64		0.39		0.82		0.82

		200		129.78		267.275		8018.24		0.39		0.80		0.80

		220		129.78		261.583		7847.49		0.39		0.78		0.78

		240		129.78		255.655		7669.65		0.39		0.77		0.77

		250		129.78		252.556		7576.68		0.39		0.76		0.76

		300		129.78		237.43		7122.89		0.39		0.71		0.71

		350		129.78		223.67		6710.1		0.39		0.67		0.67

		400		129.78		216.837		6505.11		0.39		0.65		0.65

		NoIFC						NoIFC						NoIFC

		Desired TPUT		5% Mobile TP with IC_kbps		Mean Mobile TP with IC_kbps		Mean Sector TP with IC_kbps		5% Normalized Mobile TP with IC_bits/(sec*Hz)		Normalized Mobile TP with IC bits/(sec*Hz)		Normalized Mean Sector TP with IC_bits/(sec*Hz)		Calc Mean No Of Mobiles				5% CDF User Tput Normalized On No. Of Mobiles (kbps)		Normalized Mobile tput for Normalized No.Of Mobiles bits/(s*Hz)

		0		0		423.05		12691.5		0.00		1.27		1.27

		50		50.1837		366.933		11008		0.15		1.10		1.10

		100		100.162		312.918		9387.55		0.30		0.94		0.94

		150		124.865		266.316		7989.47		0.37		0.80		0.80

		160		124.865		261.72		7851.61		0.37		0.79		0.79

		180		124.865		254.567		7637.01		0.37		0.76		0.76

		200		124.865		247.741		7432.23		0.37		0.74		0.74

		220		124.865		240.879		7226.36		0.37		0.72		0.72

		240		124.865		234.032		7020.96		0.37		0.70		0.70

		250		124.865		230.614		6918.43		0.37		0.69		0.69

		300		124.865		213.465		6403.94		0.37		0.64		0.64

		350		124.865		199.178		5975.35		0.37		0.60		0.60

		400		124.865		193.12		5793.61		0.37		0.58		0.58
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		7/6 Best Hot Cell SS With Idea Reduce if needed and if neigh overload and without Req Grant Scheduler with 2 Rx antenna Comparison

		Simulated Area: Type: MultiSitePolyGon with 2 Hexagon layers

		Evaluated Area Size = WrapArround

		Total Number Of Cells In Simulated Area = 21

		Mean No of Mobiles per Sector in Evaluated Area=		10.17

		Bandwidth =		1.00E+07																						Alcatel Static IFC

		Reuse =		7

		PenetrationLoss_dB =		20

		BLER = 50

		Dynamic IFC						Semi Static IFC						Semi Static IFC

		Desired TPUT		5% Mobile TP with IC_kbps		Mean Mobile TP with IC_kbps		Mean Sector TP with IC_kbps		5% Normalized Mobile TP with IC_bits/(sec*Hz)		Normalized Mobile TP with IC bits/(sec*Hz)		Normalized Mean Sector TP with IC_bits/(sec*Hz)		Calc Mean No Of Mobiles				5% CDF User Tput Normalized On No. Of Mobiles (kbps)		Normalized Mobile tput for Normalized No.Of Mobiles bits/(s*Hz)

		0		0		2297.46		23599.7		0.00		2.34		2.36

		50		50.2886		2173.03		22321.5		0.05		2.21		2.23

		100		100.279		2057.15		21131.2		0.10		2.09		2.11

		150		150.281		1938.36		19911		0.15		1.97		1.99

		160		160.26		1887.35		19387		0.16		1.92		1.94

		180		180.238		1839.52		18895.7		0.18		1.87		1.89

		200		200.232		1791.39		18401.3		0.20		1.82		1.84

		220		220.206		1743.33		17907.6		0.22		1.77		1.79

		240		240.188		1694.67		17407.8		0.24		1.72		1.74

		250		250.171		1669.96		17154		0.25		1.70		1.72

		300		299.627		1546.06		15881.3		0.30		1.57		1.59

		350		304.521		1432.17		14711.4		0.31		1.46		1.47

		400		306.359		1330.56		13667.6		0.31		1.35		1.37

		Static IFC						Fractional IFC						Fractional IFC

		Desired TPUT		5% Mobile TP with IC_kbps		Mean Mobile TP with IC_kbps		Mean Sector TP with IC_kbps		5% Normalized Mobile TP with IC_bits/(sec*Hz)		Normalized Mobile TP with IC bits/(sec*Hz)		Normalized Mean Sector TP with IC_bits/(sec*Hz)		Calc Mean No Of Mobiles				5% CDF User Tput Normalized On No. Of Mobiles (kbps)		Normalized Mobile tput for Normalized No.Of Mobiles bits/(s*Hz)

		0		0		2297.46		23599.7		0.00		2.34		2.36

		50		50.2886		2173.03		22321.5		0.05		2.21		2.23

		100		100.279		2057.15		21131.2		0.10		2.09		2.11

		150		150.281		1938.36		19911		0.15		1.97		1.99

		160		160.274		1914.4		19664.8		0.16		1.95		1.97

		180		180.27		1865.81		19165.7		0.18		1.90		1.92

		200		200.269		1816.29		18657.1		0.20		1.85		1.87

		220		220.254		1766.89		18149.7		0.22		1.80		1.81

		240		240.235		1716.55		17632.5		0.24		1.75		1.76

		250		250.229		1691.14		17371.5		0.25		1.72		1.74

		300		300.059		1563.98		16065.4		0.31		1.59		1.61

		350		312.345		1451.46		14909.5		0.32		1.48		1.49

		400		312.352		1347.23		13838.9		0.32		1.37		1.38

		NoIFC						NoIFC						NoIFC

		Desired TPUT		5% Mobile TP with IC_kbps		Mean Mobile TP with IC_kbps		Mean Sector TP with IC_kbps		5% Normalized Mobile TP with IC_bits/(sec*Hz)		Normalized Mobile TP with IC bits/(sec*Hz)		Normalized Mean Sector TP with IC_bits/(sec*Hz)		Calc Mean No Of Mobiles				5% CDF User Tput Normalized On No. Of Mobiles (kbps)		Normalized Mobile tput for Normalized No.Of Mobiles bits/(s*Hz)

		0		0		2395.02		24601.9		0.00		2.44		2.46

		50		50.207		2213.3		22735.2		0.05		2.25		2.27

		100		100.201		2041.74		20972.9		0.10		2.08		2.10

		150		150.209		1870.44		19213.3		0.15		1.90		1.92

		160		160.197		1836.3		18862.6		0.16		1.87		1.89

		180		180.207		1767.97		18160.7		0.18		1.80		1.82

		200		200.195		1699.84		17460.9		0.20		1.73		1.75

		220		220.171		1632.35		16767.7		0.22		1.66		1.68

		240		240.138		1566.2		16088.1		0.24		1.59		1.61

		250		250.107		1533.95		15756.9		0.25		1.56		1.58

		300		275.236		1388.42		14262		0.28		1.41		1.43

		350		275.236		1279.16		13139.6		0.28		1.30		1.31

		400		275.236		1182.75		12149.3		0.28		1.20		1.21
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