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1 Introduction

In TSG RAN #58 a new study item, “Study on scalable UMTS FDD bandwidth”, was approved. In this contribution we provide a text proposal on Scalable UMTS system level simulation results for Scalable UMTS TR25.701.
2 Text Proposal
[------------------------------------------------------------- TEXT START --------------------------------------------------------------]
7.1.2  Evaluation results

7.1.2.X  System level evaluation results for Scalable UMTS
7.1.2.X.1 HSDPA simulations results
7.1.2.X.1.1  Bursty traffic simulations results
Table 7.1.2.X.1.1-1 shows the DL bursty traffic system level simulation results for HSPA, comparing with UMTS and Scalable UMTS implementation with scaling factor N =2, for PA3, VA3, VA30 and VA120 channels. 
Table 7.1.2.X.1.1-1: Standalone Scalable UMTS downlink bursty traffic simulation results for HSDPA
	
	PA3
	VA3
	VA30
	VA120

	Scaling Factor
	1
	2
	1
	2
	1
	2
	1
	2

	Burst Rate(kbps)
	837.75
	776.98
	637.43
	678.42
	372.92
	329.34
	339.86
	364.26

	Throughput

(kbps)
	Cell average
	6488.41
	3017.18
	5731.3
	2820.91
	4038.34
	1763.42
	3678.77
	1853.76 

	
	UE Average
	324.42
	301.72
	286.56
	282.09
	201.92
	176.34
	183.94
	185.38 

	
	UE 50% CDF
	310.84
	299.31
	270.41
	273.56
	188.17
	164.77
	168.12
	179.73 

	
	UE 5% CDF
	163.49
	165.67
	126.7
	144.16
	51.85
	32.56
	40.81
	32.77 


In Table 7.1.2.X.1.1-2, it shows that the Scalable UMTS has a similar performance with UMTS.

Table 7.1.2.X.1.1-2: Standalone Scalable UMTS downlink simulation results for HSDPA
	Gain (%)
	PA3
	VA3
	VA30
	VA120

	Burst Rate
	-7.25
	6.43
	-11.69
	7.18


In Table 7.1.2.X.1.1-2, there is some burst rate gain from 6.43% to 7.18% in VA3 and VA120, also some losses is observed for PA3 and VA30.
7.1.2.X.1.2  full buffer traffic simulations results
User Geometry CDF is given in Figure 7.1.2.X.1.2-1. The cell throughput is computed based on the user geometry CDF and the input from link simulation results. Cell Throughput results are provided in Table 7.1.2.X.1.2-1. For multi-carrier option (in 6MHz spectrum), about 20% throughput gain over UMTS can be observed. 

Another point is that the interference from small bandwidth carrier to legacy UMTS carrier in case of carrier aggregation U+S4 is negligible, which can be proved by comparing the standalone UMTS throughput with the legacy user throughput in Multi-carrier case. 

For standalone Scalable UMTS results, we observe that the spectral efficiency is close to UMTS. The observation is in accordance with the link level simulation results in [3].
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Figure 7.1.2.X.1.2-1: User geometry CDF 

Table 7.1.2.X.1.2-1: System level throughputs for Scalable UMTS configurations, based on link simulation

	Channel
	Configuration
	Bandwidth
	Sector HS Throughput

(Mbps)

(20% adjacent cell loading)
	Sector HS Throughput

(Mbps)

(100% adj. cell loading)

	
	
	
	MultiCarrier

user
	Legacy User
	Multi-Carrier

user
	Legacy User

	PA 3
	U+S4
	6.00 MHz
	11.96
	9.71
	6.71
	5.47

	
	U
	5.00 MHz
	9.72
	5.49

	
	S2
	2.50 MHz
	4.81
	2.69

	VA 3
	U+S4
	6.00 MHz
	9.87
	8.23
	5.80
	4.79

	
	U
	5.00 MHz
	8.24
	4.80

	
	S2
	2.50 MHz
	4.26
	2.48

	VA 30
	U+S4
	6.00 MHz
	8.21
	6.87
	4.42
	3.66

	
	U
	5.00 MHz
	6.88
	3.68

	
	S2
	2.50 MHz
	3.39
	1.72

	VA 120
	U+S4
	6.00 MHz
	7.86
	6.61
	4.34
	3.60

	
	U
	5.00 MHz
	6.63
	3.62

	
	S2
	2.50 MHz
	3.21
	1.78


We assume there are 8 Users in a UMTS cell and 4 users in an Scalable UMTS cell, and round-robin scheduling is used in this system. Figure 7.1.2.X.1.2-2 shows the average user throughput CDF for standalone UMTS and Scalable UMTS in both 100% and 20% adjacent cell load scenario under different propagation channels. Generally, the Scalable UMTS user throughput performance is very close to UMTS performance in all scenarios, which shows that Scalable UMTS performs very similar as UMTS in terms of UE throughput as well as data coverage. 
	[image: image2.emf]0 500 1000 1500 2000 2500

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

pa3

UE throughput

CDF

 

 

baseline,100% adjacent cell load

N=2,100% adjacent cell load

baseline,20% adjacent cell load

N=2,20% adjacent cell load


	[image: image3.emf]0 500 1000 1500 2000 2500

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

va3

UE throughput

CDF

 

 

baseline,100% adjacent cell load

N=2,100% adjacent cell load

baseline,20% adjacent cell load

N=2,20% adjacent cell load



	[image: image4.emf]0 500 1000 1500 2000 2500

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

va30

UE throughput

CDF

 

 

baseline,100% adjacent cell load

N=2,100% adjacent cell load

baseline,20% adjacent cell load

N=2,20% adjacent cell load


	[image: image5.emf]0 500 1000 1500 2000 2500

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

va120

UE throughput

CDF

 

 

baseline,100% adjacent cell load

N=2,100% adjacent cell load

baseline,20% adjacent cell load

N=2,20% adjacent cell load




Figure 7.1.2.X.1.2-2: User throughput CDF
Table 7.1.2.X.1.2-2 shows the full buffer traffic results from system simulation, only for 5MHz and 2.5MHz are presented. For standalone Scalable UMTS results, we observe that the spectral efficiency is close to UMTS, but for VA30 channel, there is about 8.9% loss (2.18*2/4.79-1=-8.9%) for Scalable UMTS over UMTS. The observation is in accordance with the results in Table 7.1.2.X.1.2-1. We also provide UE performance, under the assumption that there are 8 Users in a UMTS cell and 4 users in a Scalable UMTS cell. Similar to sector throughput comparison, scalable UMTS has loss in PA3 and VA30 channel, but has gain in VA3 channel and similar performance in VA120 channel. 

Table 7.1.2.X.1.2-2: Full buffer traffic system level throughputs for Scalable UMTS configurations, based on system simulation

	Channel
	Configuration
	Bandwidth
	Sector Throughput

(Mbps)

(100% adj. cell loading)
	UE average throughput
	UE 50% CDF throughput
	UE 5% throughput

	PA3
	U
	5.00 MHz
	7.38
	0.92
	0.73
	0.25

	
	S2
	2.50 MHz
	3.52
	0.88
	0.68
	0.21

	VA 3
	U
	5.00 MHz
	6.32
	0.79
	0.60
	0.19

	
	S2
	2.50 MHz
	3.24
	0.81
	0.63
	0.17

	VA 30
	U
	5.00 MHz
	4.79
	0.60
	0.46
	0.09

	
	S2
	2.50 MHz
	2.18
	0.54
	0.36
	0.06

	VA 120
	U
	5.00 MHz
	4.57
	0.57
	0.44
	0.08

	
	S2
	2.50 MHz
	2.30
	0.58
	0.43
	0.08


7.1.2.X.2  HSUPA simulations results
Table 7.1.2.X.2-1 shows the UL bursty traffic system level simulation results for HSPA, comparing with UMTS and Scalable UMTS implementation with scaling factor N =2, for PA3, VA3, VA30 and VA120 channels. 
Table 7.1.2.X.2-1: Standalone Scalable UMTS Uplink bursty traffic simulation results for HSUPA
	
	PA3
	VA3
	VA30
	VA120

	Scaling Factor
	1
	2
	1
	2
	1
	2
	1
	2

	Burst Rate (kbps)
	286.79
	415.83
	276.97
	375.63
	258.42
	353.74
	238.67
	353.40

	Cell Throughput (kbps)
	1237.42
	644.41
	1238.05
	641.68
	1225.14
	638.59
	1191.84
	639.59

	UE Average Throughput (kbps)
	82.74
	86.62
	81.90
	84.90
	80
	83.56
	77.33
	83.53

	UE 50% CDF Throughput (kbps)
	80.94
	85.33
	81.64
	83.87
	79
	82.90
	76.20
	82.31

	UE 5% CDF Throughput (kbps)
	40.66
	57.24
	39.66
	55.73
	39.33
	55.61
	38.63
	56.01

	Average RoT
	7.06
	6.12
	7.85
	7.62
	7.26
	7.47
	7.3
	8.14


In Table 7.1.2.X.2-2, it shows that the Scalable UMTS has a similar performance with UMTS.

Table 7.1.2.X.2-2: Standalone Scalable UMTS uplink bursty traffic simulation results for HSUPA
	Gain (%)
	PA3
	VA3
	VA30
	VA120

	Burst Rate
	44.99
	35.62
	36.89
	48.07


In Table 7.1.2.X.2-2, some gains are observed on both burst rate and cell average throughput in all PA3, VA3, VA30 and VA120 channels.
 [------------------------------------------------------------- TEXT END --------------------------------------------------------------]

3 Conclusion
It is proposed to agree on and capture the text proposal on system level simulation results for Scalable UMTS as presented in this contribution for inclusion in the Scalable UMTS TR 25.701. 
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