Page 1

3GPP TSG RAN WG1 Meeting #74bis

R1-134777
Guangzhou, China, 7th – 11th October 2013
Source:
QUALCOMM Incorporated

Title:
Downlink System Simulation Results for Time Dilated UMTS with Bursty Traffic
Agenda item:

6.4.1
Document for:
Discussion
1
Introduction

The following list of open issues were identified at the RAN plenary for the Scalable UMTS study item

· System level evaluation using bursty traffic

· Evaluation of the user plane latency and its implications to user experience

· Evaluation of the impacts of time-dilated UMTS to UE performance (e.g. battery life CPC, CELL_FACH impacts)

· Evaluation of the impacts of time-dilated UMTS on network performance and optimization

· Coverage analysis for voice (with 50msec latency) and data (with equal data rates) 

· Review TP on link level simulation results

· Capture system level simulation assumptions in the TR

In this contribution, we provide system simulation results for bursty traffic. Previous contributions ([1], [2]) have studied system performance of with full buffer traffic. 
3
Simulation Results
The system simulation assumptions used are the ones that have been agreed in RAN1 and are provided in the Appendix for reference.

We use average burst rate of bursty traffic UEs as the performance measure of different simulation scenarios. Average burst rate is defined as the ratio between the data burst size in bits and the total time the data burst spent in the system. The total time the burst spent in the system is the time difference measured between the instant the data burst arrives at the Node B and the instant when the transfer of the burst over the air interface is completed. The total time the burst spent in the system is equal to the sum of the transmission time over the air and the queuing delay.
In Figure 1 we plot the average burst rate for Time dilated UMTS system with N = 1, 2, and 4 versus number of UEs in each cell and for different P-CCPCH assumptions. From Figure 1, we observe that the average burst rate of UMTS system is approximately twice that of Time dilated UMTS system with N =2 when the load in terms of TTI utilization is the same. 
        

[image: image13.wmf]dB

3

q


Figure 1: Average UE burst rate for Time dilated UMTS
Figures 3, 4, and 5 present the CDF of UEs burst rate for different cases. 
[image: image2.emf]0 2 4 6 8 10 12 14

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

x = Burst Rate (Mbps)

F(x)

CDF of UE Burst Rate for Scaled number of UE/Cell = 2

 

 

N = 1, 1 P-CCPCH

N = 2, 1 P-CCPCH

N = 2, 2 P-CCPCH


Figure 2: CDF of UE burst rate for N* Num UE/ Cell = 2
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Figure 3: CDF of UE burst rate for N* Num UE/ Cell = 4
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Figure 4: CDF of UE burst rate for N* Num UE/ Cell = 6
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Figure 5: CDF of UE burst rate for N* Num UE/ Cell = 8
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Figure 6: CDF of UE burst rate for N* Num UE/ Cell = 10

Table 1: Spectral efficiency (Mbps / MHz)
	N* Num UE/Cell
	N = 1
	N = 2
	N = 4

	
	1 P-CCPCH
	1 P-CCPCH
	2 P-CCPCH
	1 P-CCPCH
	2 P-CCPCH

	2
	1.54
	1.66
	1.50
	-
	-

	4
	1.38
	1.36
	1.22
	1.61
	1.17

	6
	1.16
	1.21
	1.09
	-
	-

	8
	0.97
	1.01
	0.91
	1.04
	0.76

	10
	0.77
	0.83
	0.74
	-
	-


Table 2: Average UE burst rate (Mbps)
	N* Num UE/Cell
	N = 1
	N = 2
	N = 4

	
	1 P-CCPCH
	1 P-CCPCH
	2 P-CCPCH
	1 P-CCPCH
	2 P-CCPCH

	2
	7.70
	4.16
	3.75
	-
	-

	4
	6.94
	3.40
	3.05
	1.82
	1.32

	6
	5.83
	3.04
	2.73
	-
	-

	8
	4.88
	2.54
	2.29
	1.18
	0.86

	10
	3.89
	2.08
	1.86
	-
	-


Table 3: 5% tail of UE burst rate (Mbps)
	N* Num UE/Cell
	N = 1
	N = 2
	N = 4

	
	1 P-CCPCH
	1 P-CCPCH
	2 P-CCPCH
	1 P-CCPCH
	2 P-CCPCH

	2
	3.69
	2.01
	1.71
	-
	-

	4
	3.16
	1.34
	1.07
	0.78
	0.35

	6
	2.20
	0.93
	0.67
	-
	-

	8
	1.47
	0.72
	0.54
	0.19
	0.09

	10
	0.84
	0.40
	0.26
	-
	-


Table 4: 50% tail of UE burst rate (Mbps)
	N* Num UE/Cell
	N = 1
	N = 2
	N = 4

	
	1 P-CCPCH
	1 P-CCPCH
	2 P-CCPCH
	1 P-CCPCH
	2 P-CCPCH

	2
	7.33
	4.29
	3.95
	-
	-

	4
	6.42
	3.18
	2.82
	1.88
	1.25

	6
	5.42
	2.81
	2.43
	-
	-

	8
	4.28
	2.23
	1.96
	1.01
	0.72

	10
	3.3
	1.78
	1.54
	-
	-


4
Conclusion
This contribution presented DL system simulation results for Time dilated UMTS systems and compared the performance with UMTS system. We observed that under similar load conditions the burst rate of the time dilated UMTS system is approximately 1/N times the burst rate of UMTS.

Proposal: The results and analysis presented are captured in the TR.
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6
Appendix: Simulation Assumptions and Scenarios

We will use the following system parameters in our simulations (see [3]):

Table 5. General system parameters for Time dilated UMTS performance evaluation
	Parameters
	Values and Comments

	Cell Layout
	57-cell hexagonal (19 NodeBs, 3 sectors per NodeB with wrap-around)

	Inter-Site Distance
	1000 m 

	Time Dilation Scaling Factor
	N =1, 2 & 4 

	Number of UEs per Sector
	Bursty traffic: 

·  For N = 1 : 2,4,6,8,10

·  For N = 2 : 1,2,3,4,5

·  For N = 4 : 1,2

	Path Loss
	2000 MHz:  L=128.1 + 37.6log10(R), for R in kilometres

	Log-Normal Fading
	Standard Deviation: 8 dB

Inter-NodeB Correlation: 0.5

Intra-NodeB Correlation: 1.0

Correlation Distance: 50 m 

	Antenna Pattern
	3GPP antenna (2D):                                                     
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                               Where     = 70 degrees,     Am = 20 dB



	Channel Model
	PA3

	Penetration loss
	10 dB 

	Max. UE EIRP
	24 dBm

	Max. Tx Power of NodeB
	43 dBm per 5 MHz

	Max. BS Antenna Gain
	14 dBi

	Max. UE Antenna Gain
	0 dBi

	NodeB Noise Figure
	5 dB

	UE Noise Figure
	9 dB

	Thermal Noise Density
	-174 dBm/Hz 

	HS-DSCH
	Up to 15×SF16 for TTI=2 ms × Scaling Factor per carrier for HS-PDSCH

HS-PDSCH uses all remaining power available after the HS-SCCH and other downlink channels’ power allocation, with HS-SCCH transmit power being driven by 1% HS-SCCH BLER.

HS-PDSCH HARQ: Both Chase Combining (CC)- and Incremental Redundancy (IR)-HARQ can be used. 10% target BLER after the first transmission. Retransmissions are of highest priority. 

	P-CPICH_Ec/Ior
	-10 dB

	P-CCPCH_Ec/Ior
	· For N = 1 : -12 dB

· For N = 2 : -12 dB, -9 dB

· For N = 4: -12 dB, -6 dB

	PICH_Ec/Ior
	-15 dB

	Number of HARQ Processes
	6

	Max. HARQ Transmission Time
	50 ms × Scaling Factor (in cases where Scaling Factor ≠ 1)

	HS-SCCH Code Number
	4

	UE Receiver
	Type 3i

	Max. Active Set Size
	3

	Power Control
	Based on CQI. 

	RoT Target
	6 dB

	Network Configuration
	SIMO 

	Time-dilated UMTS-capable UE Penetration
	100%


Parameters for bursty traffic model are given in Table 6. 
Table 6. Downlink bursty traffic model
	Component
	Distribution
	Parameters
	PDF

	File Size (S)
	Truncated Log-normal
	Mean = 0.25 Mbytes
Std. Dev. = 0.0902 Mbytes
Maximum = 1.25 Mbytes
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	Inter-Burst Time 
	Exponential
	Mean = 5 sec
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