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1	Introduction
In this contribution, a simplified model mapping HSPA (DL/UL) throughput under the coexistence of CS voice and HSPA data scenario is proposed. The purpose of this model is to simplify the system simulation by running CS voice only case to estimate HSPA throughput in such scenarios.
2	DL Mapping of HSPA Throughput
In this contribution, we use the simulations assumption defined in [1] for DL system simulation. 
The radio resources shared by CS voice and HSPA data include both transmit power and OVSF codes. In system simulations, OVSF code used by CS voice user is set after its active set is determined. Power used by CS voice user is determined by inner/outer loop power control which maintains voice quality. For CS voice and HSPA data coexistence case, the QoS of CS voice has a priority over HSPA data. Hence available power and OVSF code of HSPA data is then determined after the allocation of CS voice power and code. 
In this simplified model, we use the following steps in modelling HSDPA throughput, where only CS voice needs to be simulated in system simulation
· Step1: Fix DL NodeB transmit power to the maximum as 
· Step2: Running CS voice only in a system simulation, compute the averaged OVSF code  and average DL voice power  per cell as follows


where  is the total number of cells while  and  refer to the OVSF codes(in units of SF512) and transmit power used by voice users under cell .
· Step3: Calculate available SF-16 code and power for HSDPA as


where  and  are OVSF code and power used for common channels. 
Then using  and  as the index, interpolate the HSDPA power vs. code vs. throughput table to get the corresponding HSDPA throughput.
Note that power compression for CS voice users is needed whenever the total power of voice users exceeds the upper bound of NodeB transmit power. Considering the slot averaged power from all voice users is , maximum transmit power of NodeB is .  is the power needs to be compressed. 
Voice UEs with maximum slot averaged power are compressed. Here we select voice UEs with maximum DL Ec/Ior which have , where  is the sum up power of the selected voice UEs. Each UE’s power is then compressed with a scaling factor .
The corresponding power vs. code vs. HSDPA throughput tables are given in table 1and table 2(PA3/VA30) and displayed in Figure 1 and Figure2 respectively.
Table 1: DL Mapping Table for PA3 
	HSDPA Throughput Mapping(Mbps)

	Available Power\ Code
	15
	14
	13
	12
	11
	10
	9
	8
	7
	6
	5
	4
	3
	2
	1

	80%
	6.6
	6.4
	6.1
	5.8
	5.5
	5.3
	5.0
	4.6
	4.3
	3.9
	3.5
	3.0
	2.4
	1.8
	0.9

	70%
	6.2
	6.0
	5.7
	5.5
	5.2
	4.9
	4.7
	4.4
	4.0
	3.7
	3.3
	2.9
	2.3
	1.7
	0.9

	60%
	5.7
	5.5
	5.3
	5.1
	4.9
	4.7
	4.4
	4.1
	3.8
	3.5
	3.1
	2.7
	2.2
	1.6
	0.9

	50%
	5.3
	5.1
	4.9
	4.7
	4.5
	4.3
	4.1
	3.8
	3.5
	3.3
	2.9
	2.5
	2.1
	1.6
	0.9

	40%
	4.7
	4.5
	4.4
	4.2
	4.0
	3.8
	3.7
	3.4
	3.2
	3.0
	2.7
	2.3
	1.9
	1.5
	0.8

	30%
	4.0
	3.9
	3.8
	3.6
	3.5
	3.3
	3.2
	3.0
	2.8
	2.6
	2.3
	2.1
	1.8
	1.3
	0.8

	20%
	3.1
	3.1
	3.0
	2.9
	2.8
	2.7
	2.6
	2.4
	2.3
	2.1
	2.0
	1.7
	1.5
	1.2
	0.7

	10%
	2.0
	1.9
	1.9
	1.8
	1.8
	1.7
	1.7
	1.6
	1.6
	1.5
	1.4
	1.2
	1.1
	0.9
	0.5



Table 2: DL Mapping Table for VA30 
	HSDPA Throughput Mapping(Mbps)

	Available Power\ Code
	15
	14
	13
	12
	11
	10
	9
	8
	7
	6
	5
	4
	3
	2
	1

	80%
	3.7
	3.6
	3.4
	3.3
	3.2
	3.0
	2.9
	2.7
	2.5
	2.3
	2.1
	1.8
	1.5
	1.2
	0.7

	70%
	3.4
	3.3
	3.2
	3.1
	2.9
	2.8
	2.7
	2.5
	2.3
	2.2
	1.9
	1.7
	1.5
	1.2
	0.7

	60%
	3.1
	3.0
	2.9
	2.8
	2.7
	2.6
	2.5
	2.3
	2.2
	2.0
	1.8
	1.6
	1.4
	1.1
	0.7

	50%
	2.8
	2.7
	2.6
	2.6
	2.5
	2.4
	2.3
	2.1
	2.0
	1.8
	1.7
	1.5
	1.3
	1.0
	0.6

	40%
	2.4
	2.4
	2.3
	2.2
	2.2
	2.1
	2.0
	1.9
	1.8
	1.7
	1.5
	1.3
	1.1
	0.9
	0.6

	30%
	2.0
	2.0
	1.9
	1.9
	1.8
	1.8
	1.7
	1.6
	1.5
	1.4
	1.3
	1.2
	1.0
	0.8
	0.5

	20%
	1.5
	1.5
	1.5
	1.4
	1.4
	1.3
	1.3
	1.3
	1.2
	1.1
	1.1
	1.0
	0.8
	0.7
	0.4

	10%
	0.9
	0.9
	0.9
	0.9
	0.9
	0.9
	0.8
	0.8
	0.8
	0.8
	0.7
	0.7
	0.6
	0.5
	0.3



[image: ]
[bookmark: _Ref349222453]Figure 1: HSDPA Mapping, PA3.
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Figure 2: HSDPA Mapping, VA30.

3	UL Mapping of HSPA Throughput 
In this contribution, we use the simulations assumption defined in [1] for UL system simulation. 
In UL system simulation, CS voice and HSUPA data services share the load of the cell together. With increasing number of CS voice users, load of CS voice is also increasing which means less available load for HSUPA data users. Assuming the load of the cell is fixed, HSUPA throughput can be calculated as a function of available HSUPA load. Here a simplified way in mapping the HSUPA throughput is provided with the following steps:		
· Step1: Assuming fixed  on each cell, based on a given RoT defined in [1].
· Step2: Simulating the CS voice only case, compute the long term averaged load of CS voice
 .

Here,  is the total receiving power from voice users on cell .
· Step3: Calculating available load for HSUPA user by,
, interpolate and generated HSUPA throughput with HSUPA load vs. throughput table shown in table 3.
Table 3: HSUPA Mapping
	HSUPA  Load
	10%
	20%
	30%
	40%
	50%
	60%
	70%
	80%

	HSUPA Throughput(PA3)
	80.46
	298.20
	580.55
	879.79
	1175.50
	1485.13
	1809.18
	2103.20

	HSUPA Throughput(VA30)
	78.66
	262.37
	522.13
	795.28
	1079.77
	1375.72
	1669.08
	1960.60
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Figure 3: HSUPA Mapping, PA3.  
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Figure 4: HSUPA Mapping, VA30.  

[bookmark: OLE_LINK79][bookmark: OLE_LINK69]4	Conclusions
This contribution provides a simplified model in UL and DL HSPA throughput mapping, which allows for performing voice only system simulations to estimate HSPA throughput in mix data/voice scenarios
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