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1
Introduction

In this document, a text proposal capturing the system simulations using bursty traffic models for time dilated UMTS is presented. This was one of the identified open issues [1] at the last RAN1 plenary.

2  Text Proposal
[------------------------------------------------------------- TEXT START --------------------------------------------------------------]
7.x.2
Downlink Bursty UEs Simulation Results in Band VII
Average and 5th percentile burst rate of bursty traffic UEs is used as the performance measure for the scenarios simulated. Burst rate is defined as the ratio between the data burst size in bits and the total time the burst spent in the system. 

Figure y1-3 show the bursty traffic performance of UMTS and time dilated UMTS for different user percentiles. 
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Figure y1: Average UE burst rates for 50
percentile
 Figure y2: Average UE burst rates for 5 percentile
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Figure y3: Average UE burst rates for 90th percentile
The x-axis for Figures y1-3 indicates the offered load per cell. The number of users for any point can be obtained by dividing the offered load by the average file size introduced in accordance with the bursty traffic model. 
The performance of UMTS and time dilated UMTS can be compared by examining the performance of the two systems at the same load. Since time dilated UMTS N=2 (shown in the plots above) has half the bandwidth of UMTS, the load for the two systems is equal when the number of users for time dilated UMTS is half that for UMTS. In other words, the average burst rate is compared when the offered load for time dilated UMTS is half that of UMTS,
When handling packet data in general, system level investigations in the downlink indicate that user packet throughput will reduce to be lower than 1/N. This implies that packet transfer times increase by at least N, and in most cases greater than N when comparing time dilated UMTS and UMTS. This will increase in general the activity level of the cell. (For small packets that can be transferred in less than 1 TTI and voice packets, transfer time will increase by N.)
In another evaluation, the average UE burst rate for UMTS and time dilated UMTS is shown in Figure x1. In addition the performance for multiple P-CCPCHs is also shown for N=2 and N=4 time dilated UMTS.
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Figure x1: Average UE burst rate for Time dilated UMTS

Figures z1-z3 shows the performance of time dilated UMTS at the normalized offered load. A comparison of the performance at the same relative load per carrier can be made from these figures. 
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Figure z1: 50 percentile vs normalised offered load
    Figure z2: 5 percentile user throughput vs offered load
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Figure z3: 90th percentile user throughput vs offered load

It is observed that if there would be no spectral efficiency loss at link level, the average burst rate of UMTS system would be  approximately twice that of Time dilated UMTS system with N =2 when the load per MHz is the same (i.e. the there is half as much traffic on 2.5Mhz compared with 5MHz). Also, the average burst rate of UMTS is approximately 4 times the average burst rate of Time dilated UMTS with N = 4 when the load per Mhz is the same (i.e. one quarter of the traffic volume of 5MHz). This is expected as the loading is the same in a UMTS system with m UEs and m/N UEs for Time dilated UMTS system with dilation factor N. The reduction in the bandwidth accounts for the reduced burst rate.
It can also be observed that while the burst rate for time dilated UMTS N=2 is expected to be half of UMTS, when practical link losses are accounted for, it is somewhat less than half of UMTS due to link level losses, the lower trunking efficiency in time dilated UMTS and the increased inter-cell interference. 
Figure z4 shows the impact of load on the reduction in burst rate. The X axis shows the normalised offered load per MHz, whilst the y axis shows the reduction in burst rate of N=2 S-UMTS compared with normal UMTS at each offered load level. At low offered load levels, the throughput reduction is just above 50% (at half of the traffic volume of 5MHz), and this rises to >90% throughput reduction when the offered load is above about 0.6Mpbs/MHz (i.e. 1.5Mbps).
 The same observation can also be made for time dilated UMTS N=4.
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Figure z4: Throughput reduction from N=2 time dilated UMTS in relation to UMTS vs normalized traffic volume
The CDF of burst rate for different number of UEs for time dilated UMTS and UMTS is plotted in Figure y5. This corresponds to 8 UEs for UMTS and 4 and 2 for time dilated UMTS N=2 and N=4. 

From Figure y5, it is observed that the effect of the additional P-CCPCH and consequently the increased Ec/Ior is approximately a constant change in the burst rate over different number of UEs. For N =2 Time dilated UMTS system, the burst rate is about 300Kbps more when a single P-CCPCH is configured compared to when two P-PCCPCHs are configured. For time dilated UMTS N =4, the burst rate is about 500Kbps more when a single P-CCPCH is configured. 
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Figure y5: CDF of UE burst rate for N* Num UE/ Cell = 8




	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	




The 10% and 50% tails are also presented in Tables y2, y3, and y4. Similar results as seen for the average burst rate are also observed. 

Table y2: 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 y3: 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 y4: 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
	-
	-


. 
Figure z6 shows the capacity degradation of N=2 time dilated UMTS compared with UMTS vs average and 5th percentile user burst rate
. 
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Figure y6: Capacity degradation of N=2 time dilated UMTS compared with UMTS vs quality requirement
7.x.3
Downlink Bursty UEs Simulation Results in Band I

 [------------------------------------------------------------- TEXT END --------------------------------------------------------------]

3
Conclusions

It is proposed to agree to and capture the text proposal on system evaluations of time dilated UMTS to the TR [2].
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�What is the relationship between number of UE/cell and mean offered load here?


�Each UE offers a load of 400kbps to the system (based on the bursty traffic model). The offered load for K UEs is K*400kbps


�This is an explanation fo the figure, but it is not clear how the figure was obtained.


�How is this figure obtained? Is it the gains based on Z1 and Z3? If so, the y axis should read “Relative bursty rate performance”. There is no metric defined called “Network quality”


At high loads the percentage should go to zero but it doesn’t?


�What is the actual offered load here?


�Number of UEs*400kbps


�Full buffer results and link level simulations were used for comparing spectral efficiency. Burst rates are of interest here.


�This is not relevant to this TP. This assumes a rather impractical use case.


�Again, how much offered load does this relate to?


�Number of users*400kbps


�This is inevitable as the experience would be different across bands.


�This quality metric is completely arbitrary. It has also not been agreed.


�It is not clear what is meant by the figure.


�Again, the target is arbitrary.


�It is not clear how this figure was obtained or what the metric is.
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