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1
Introduction

In [1] we presented the simulation results on the CPC on-time percentage when we transition from legacy UMTS (N=1) to time dilated UMTS (N=2), which reveals the impact to UE battery life in CELL_DCH due to time-dilated UMTS. This paper discusses the simulation results in more details and is also a text proposal to be captured in the TR.
2
Text Proposal

[------------------------------------------------------------- TEXT START --------------------------------------------------------------]

7.1.x
Impact to On-Percentage due to Time Dilation
The impact to on-percentage when CPC is enabled can be evaluated as described in the following. The analysis focuses on the DL but is also applicable to UL. Three cases can be distinguished:

1. Light traffic period. In this case each burst is transmitted in one TTI. As the same CPC parameters (in terms of TTI) are configured for legacy- and time dilated UMTS, the on-time percentage is the same. The on-time percentage increase is zero.

2. Moderate traffic period. In this case, each burst can be completely transmitted before the next burst arrives. In spite of time dilation, the TBS transmitted in each TTI remains roughly the same. Therefore the same numbers of TTIs are required in legacy- and time dilated UMTS. Given that the inter-burst time is the same, time dilated UMTS is occupied for twice as long. Therefore time dilated UMTS would have less idle time. In this case time dilated UMTS would see increase in on-time percentage.
3. Heavy traffic period. In this case, the next burst arrives before the previous burst is completed. The DL is constantly active until the last burst arrives. The same numbers of TTIs are required to deliver the traffic in legacy- and time dilated UMTS, but for the same heavy traffic period both systems would see 100% on-time. As a result, the on-time percentage increase is nearly zero.
The real scenario is a statistical mix of the 3 cases. The chosen traffic profiles cover all of them.
Table 1 Simulated traffic profiles and their characteristics
	Traffic
	Case focused on

	Ping
	Mix of light to moderate traffic

	Web browsing (Amazon)
	Mix of moderate to heavy traffic

	Web browsing (CNN)
	Mix of moderate to heavy traffic

	YouTube
	Mainly heavy traffic


Consequently, there is not much difference in on-time percentage for Ping or YouTube. More pronounced difference can be seen for web browsing. 

7.1.x.1
Simulation Results
The on-time percentage of DL/UL is listed in Table x1 for different combinations of traffic, time-dilation factor, number of Rx antennas and geometry.
Table x1 On-time percentage of legacy- and time dilated UMTS systems with respect to different traffic types
	Traffic
	On-time percentage for DL
	On-time percentage for UL

	Ping
	DL

Geo

0dB

3dB

10dB

N=1, single Rx

6.85%

6.85%

6.85%

N=2, single Rx

7.48%

7.48%

7.48%

N=1, dual Rx

6.85%

6.85%

6.85%

N=2, dual Rx

7.48%

7.48%

7.48%


	UL

Geo

0dB

3dB

10dB

N=1, single Rx

6.65%

6.65%

6.65%

N=2, single Rx

7.04%

7.04%

7.04%

N=1, dual Rx

6.65%

6.65%

6.65%

N=2, dual Rx

7.04%

7.04%

7.04%



	Amazon
	DL

Geo

0dB

3dB

10dB

N=1, single Rx

23.99%

24.39%

18.12%

N=2, single Rx

36.05%

34.34%

26.63%

N=1, dual Rx

18.67%

17.88%

16.49%

N=2, dual Rx

27.51%

26.77%

23.79%


	UL

Geo

0dB

3dB

10dB

N=1, single Rx

13.76%

13.71%

13.13%

N=2, single Rx

19.96%

19.91%

18.46%

N=1, dual Rx

13.32%

13.13%

12.78%

N=2, dual Rx

18.81%

18.33%

18.02%



	CNN
	DL

Geo

0dB

3dB

10dB

N=1, single Rx

45.33%

44.84%

38.88%

N=2, single Rx

64.63%

64.09%

56.58%

N=1, dual Rx

39.53%

38.61%

35.77%

N=2, dual Rx

58.73%

57.96%

51.16%


	UL

Geo

0dB

3dB

10dB

N=1, single Rx

24.09%

24.75%

26.11%

N=2, single Rx

34.57%

34.75%

38.32%

N=1, dual Rx

25.92%

25.72%

26.15%

N=2, dual Rx

38.91%

38.87%

37.51%



	YouTube
	DL

Geo

0dB

3dB

10dB

N=1, single Rx

93.97%

93.79%

63.39%

N=2, single Rx

96.96%

96.95%

73.23%

N=1, dual Rx

70.29%

65.52%

43.53%

N=2, dual Rx

89.53%

76.27%

50.96%


	UL

Geo

0dB

3dB

10dB

N=1, single Rx

45.60%

47.56%

48.77%

N=2, single Rx

48.27%

50.28%

56.20%

N=1, dual Rx

49.14%

49.03%

40.00%

N=2, dual Rx

61.29%

57.15%

46.81%




With the Ping traffic, on-time is increased from 6.85% for legacy UMTS to 7.48% for time dilated UMTS (N=2) regardless of geometry and the number of Rx antennas. This is because each burst (320bits on the DL, 320bits on the UL) is always small enough to fit in the currently scheduled TBS. The on-time percentage is small in light traffic. Consistent on-time increase in time dilated UMTS is seen as compared to legacy UMTS.

With web browsing traffic (CNN), the on-time is increased from around 40% for legacy UMTS to around 60% for time dilated UMTS (N=2) on the DL and from around 25% to 35% on the UL. The increase is more significant on the DL where data are transmitted than on the UL where TCP requests and acknowledgements are transmitted. With web browsing traffic (Amazon), the numbers are more uneven, but in general an increase of 9% on the DL and 6% on the UL from legacy UMTS to time dilated UMTS (N=2) can be observed.
With YouTube traffic, the on-time percentage on the DL for legacy UMTS is fairly high, especially at low geometry and for single Rx. Consequently, for single Rx, the largest difference occurs in the 10dB geometry case where the on-time percentage on the DL increases from 63% for UMTS to 73% for time dilated UMTS (N=2). The difference is larger for dual Rx, especially at 0dB geometry where the on-time percentage increases from 70% for legacy UMTS to 89% for time dilated UMTS (N=2).
[---------------------------------------------------------------- TEXT END -------------------------------------------------------------]

3
Conclusions

It is proposed to agree to and capture the text proposal on Coverage Analysis for time dilated UMTS to the TR [2].
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