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1	Introduction
In TSG-RAN#58 a new study item, “DCH Enhancements for UMTS”, was approved [1]. In this contribution we provide a text proposal for part of Section 11 of the technical report [4] on this study item, containing the system evaluation results for DL and UL DCH Enhancements for Solution 1 and Solution 3 as proposed in Section 5 in the technical report on DCH enhancements.

[----------------------------------------------------------TEXT STARTS ---------------------------------------------------------------]
[bookmark: _Toc347396760]11	System Evaluation Results
11.1	DL System Simulation Results for Solution 1 and Solution 3
11.1.1	Average cell throughput vs. number of voice users per cell
The performance of HSDPA BE UE performance under mixed CS voice and BE UE scenario is shown this Section. Both Solution 1 and Solution 3 are compared against R99, with the throughput gains summarized in Table x1.
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Figure x1: BE UE cell throughput with AMR 12.2 kbps CS voice UE, PA3  
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Figure x2: BE UE cell throughput with AMR 12.2 kbps CS voice UE, VA30
Table x1: BE UE Throughput Gain Summary
	
	PedA 3km/h
	VehA 30km/h

	Voice UE #
	Solution 1
	Solution3
	Solution 1
	Solution3

	8
	0.58%
	4.28%
	3.02%
	4.42%

	16
	2.22%
	9.81%
	7.37%
	9.24%

	24
	5.79%
	21.62%
	13.42%
	17.27%

	32
	20.47%
	50.34%
	25.73%
	30.67%

	40
	71.10%
	144.16%
	45.97%
	50.55%

	48
	Inf
	Inf
	111.61%
	126.86%





11.1.2	Average Tx Ec/Ior per cell used by CS voice and BE users 
The Tx Ec/Ior that is taken up by voice users is listed in in Table x2 for R99, Solution 1 and Solution 3. 
The averaged Tx Ec/Ior per cell used by HSDPA decreases with as voice users increase, as shown in Table x3. The relative gains of DCH enhancement increase as the number of voice users increases thereby increasing the amount HSDPA Tx Ec/Ior available to transmit HSDPA data. This explains that DCH enhancement can effectively improve HSDPA BE UE throughput as the voice load increases indicated by Table x1.
Table x2: Voice User Tx Ec/Ior
	
	PA3
	VA30

	Voice UE #
	R99
	Solution 1
	Solution 3
	R99
	Solution 1
	Solution 3

	8
	13.75%
	9.90%
	7.02%
	11.51%
	6.99%
	6.04%

	16
	26.12%
	18.77%
	13.51%
	22.14%
	13.42%
	11.48%

	24
	38.96%
	27.96%
	20.01%
	32.65%
	19.73%
	16.91%

	32
	54.52%
	38.75%
	27.89%
	45.60%
	27.47%
	22.34%

	40
	67.66%
	47.67%
	34.20%
	56.39%
	33.93%
	27.77%

	48
	80.00%
	58.77%
	41.21%
	67.70%
	40.77%
	33.20%



Table x3: BE User Tx Ec/Ior
	
	PA3
	VA30

	Voice UE #
	R99
	Solution 1
	Solution 3
	R99
	Solution 1
	Solution 3

	8
	65.95%
	69.05%
	72.93%
	68.33%
	72.50%
	73.76%

	16
	53.39%
	59.53%
	65.86%
	57.59%
	65.74%
	68.20%

	24
	40.38%
	49.78%
	59.13%
	46.98%
	59.14%
	62.64%

	32
	24.70%
	38.47%
	50.99%
	33.92%
	51.13%
	57.08%

	40
	11.61%
	29.27%
	44.57%
	23.05%
	44.49%
	51.52%

	48
	0.00%
	18.01%
	37.37%
	11.66%
	37.43%
	45.95%






11.1. 3	     Percentages of voice users with active set size of 1, 2, 3
The active set size statistics are listed in Table x4.
Table x4: Active set size statistics
	Active Set Size #
	1
	2
	3

	Voice UE #
	8
	54.90%
	24.93%
	20.18%

	
	16
	55.44%
	24.65%
	19.91%

	
	24
	55.36%
	25.25%
	19.39%

	
	32
	55.95%
	24.93%
	19.13%

	
	40
	55.54%
	25.36%
	19.10%

	
	48
	55.33%
	25.54%
	19.13%



11.1. 4	     Percentage of voice users with BLER > 3%
The outage performance is defined as the percentage of voice users with BLER over 3% and is shown in Table x5. It is observed that for both R99 and DCH Enhancement, the outage is limited, except that for R99 with 48 voice UEs where voice power reaches the upper bound of available Ec/Ior. For VA30, the outage was not detectable.
Table x5: Outage User Percentage
	
	PA3
	VA30

	Voice UE #
	R99
	Solution 1
	Solution 3
	R99
	Solution 1
	Solution 3 

	8
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%

	16
	0.00%
	0.11%
	1.10%
	0.00%
	0.00%
	0.00%

	24
	0.07%
	0.07%
	0.73%
	0.00%
	0.00%
	0.00%

	32
	0.11%
	0.11%
	0.77%
	0.00%
	0.00%
	0.00%

	40
	0.13%
	0.31%
	1.23%
	0.00%
	0.00%
	0.00%

	48
	97.88%
	1.43%
	0.80%
	0.00%
	0.00%
	0.00%






11. 2		UL System Simulation Results 
11.2.1	Average cell throughput vs. number of voice users per cell
Figures x3 and x4 provide system performance results for HSUPA BE UE throughput for a given number of R99 CS voice UEs or DCH Enhancement CS voice UEs. There is a significant increase in the BE UE throughput with the application of DCH Enhancements as compared with legacy R99 voice. Throughput gains are summarized in Table x6.
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Figure x3: HSUPA cell throughput with AMR12.2K CS voice, PA3  
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Figure x4: HSUPA cell throughput with AMR12.2K CS voice, VA30
Table x6: Throughput Gain Summary – AMR 12.2 kbps voice
	Voice UE Number
	8
	16
	24
	32
	40
	48

	PA3
	8.30%
	20.72%
	38.12%
	61.66%
	100.56%
	182.57%

	VA30
	11.04%
	27.11%
	53.53%
	104.92%
	283.02%
	4420.30%



11.1.2.2	     Average Ec/No per cell used by Voice and BE UE 
Table 7 shows the reduction of Ec/No of CS voice users due to the application of DCH Enhancements. 
It is observed that the BE UE Ec/No goes down linearly with increasing number of CS voice UE (shown in Table x8). Since the application of DCH enhancements reduces the required Ec/No, the available RoT for BE users increases with an increase in voice load. Therefore, the gains in BE UE throughput increase more with more DCH enhancement voice users available in the system as seen in Table x6. 
Table x7: Voice User Ec/No
	
	PA3
	VA30

	Voice UE #
	R99
	DCH-Enh
	R99
	DCH-Enh

	8
	0.34
	0.19
	0.43
	0.22

	16
	0.68
	0.38
	0.85
	0.43

	24
	1.03
	0.57
	1.29
	0.65

	32
	1.37
	0.76
	1.71
	0.87

	40
	1.72
	0.95
	2.14
	1.09

	48
	2.08
	1.14
	2.65
	1.30



Table x8: BE User Ec/No
	
	PA3
	VA30

	Voice UE #
	R99
	DCH-Enh
	R99
	DCH-Enh

	0
	2.93
	2.93
	2.94
	2.94

	8
	2.60
	2.75
	2.52
	2.73

	16
	2.27
	2.57
	2.10
	2.52

	24
	1.92
	2.38
	1.67
	2.30

	32
	1.59
	2.19
	1.24
	2.09

	40
	1.24
	2.01
	0.80
	1.87

	48
	0.88
	1.82
	0.41
	1.65





11.2.3	     Percentages of voice users with active set size of 1, 2, 3
The active set size statistics are listed in Table x9.
Table x9: Active set size statistics
	Active Set Size #
	1
	2
	3

	Voice UE #
	8
	51.97%
	25.88%
	22.15%

	
	16
	52.96%
	25.66%
	21.38%

	
	24
	53.58%
	26.02%
	20.39%

	
	32
	53.45%
	27.19%
	19.35%

	
	40
	53.68%
	26.89%
	19.43%

	
	48
	54.31%
	26.17%
	19.52%



11.2.4	     Percentage of voice users with BLER > 3%
The outage performance is defined as the percentage of voice users with BLER over 3%. For all cases (PA3 and VA30 channel, R99 and DCH-Enhancement configuration), no voice users were observed to be in outage.
[bookmark: _GoBack][----------------------------------------------------------------------TEXT ENDS--------------------------------------------------------]
[bookmark: OLE_LINK79][bookmark: OLE_LINK69]4	Conclusions
It is proposed to agree to and capture the text proposal on the system level results of the DL DCH Enhancements as presented in this document to the DCH Enhancements TR [4].
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