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1 Introduction 

Motivated by the need to reduce the power consumption of MBMS to within the requirement 20% NodeB power, the concepts of scalable MBMS have been proposed and discussed in the past several meetings. Some preliminary results on the potential gains with this scheme have also been presented in [1][2]. Other schemes have also been proposed to reduce the power consumption mostly by exploiting the time diversity gains for MBMS. One of the schemes is the use of TTI larger than current maximum of 80ms. While the current FACH with TTI of 10ms has been shown to require total power consumption of up to 60% of the total NodeB power, rate splitting has been shown to reduce the power requirement to within 40% of the total NodeB power. In this contribution, we evaluate the performance of rate-splitting scalable MBMS with longer TTIs to evaluate their combined performance.

As in previous contributions for scalable MBMS, we make the assumption that the MBMS data stream is scalable, i.e. it can be split into several streams with different importance (and data rate), which may be combined to achieve varying level of QoS. For example, only the most important stream is sent to all the users in the cell to provide the basic service.  The less important streams are sent with less amount of power or coding protection and only the users who have better channel conditions can receive those to enhance the quality on top of the basic MBMS. 

_______________________________________________________________________________________________

2 Simulation 

The channel model and link level assumptions are similar to that used in [1]. The basic simulation assumptions are listed in Table 1.  We use the link level simulation results of 64kbps FACH under Case 2 3km/h channel [4]. 

Table 1: Simulation Assumptions. 

	Parameters
	Assumptions

	Cell shape
	Clover leaf

	Cell radius
	2 km

	Sectors/cell
	3

	Antenna gain
	15 dBi

	No (Noise spectrum density)
	-174 dBm

	Log-normal shadow fading standard deviation
	7 dB

	Maximum base station transmit power
	20 W

	Information rates
	64 kbps

	Block Error Rate
	1%

	UE antenna gain
	0dBi


The dynamic power allocation for FACH is disabled and the value of transmission power is assumed to be static and be set to cover certain percentage of the geographical locations within a cell.  Two possible MBMS schemes can be used. The first one is to use a single rate stream, which is carried on a single 64kbps channel and sent to the covered areas. The second one is to use two data streams, each of 32kbps. The first stream carries the most important data and is used to provide the basic quality of service. The second stream carries the enhancement data and is used to provide the enhanced quality of service, with the full 64kbps. The first stream is sent to the whole area in the cell. The second stream is sent only to cover certain percentage of the cell. 

In this section, the performance of dual rate splitting is compared with single stream FACH for TTI of 20ms, 80ms, 160ms, and 320ms. The total Ec/Ior requirement for single rate FACH is shown in Figure 1. For 99% cell coverage, about –1.68dB, -5.66dB, -7.27dB, -7.93dB, and –8.7dB of Ec/Ior for TTI of 10ms, 20ms, 80ms, 160ms, and 320ms respectively are needed for single-rate scheme. Rate splitting with dual rate, as shown in Figure 2, requires of about –4.0dB, -7.8dB, -9.3dB, -10dB, and –10.7dB for TTI of 10ms, 20ms, 80ms, 160ms, and 320ms respectively for a second stream cell coverage of 50%. This yields improvement of the range of  ~2.0dB over the single rate scheme. As a result, dual rate splitting requires total Ec/Ior of 40% and 8.5% for TTI of 10ms and 320ms respectively compared to 68% and 13.5% of total Ec/Ior for single rate FACH at 64kbps.

The total Ec/Ior for FACH of data rate 128kbps is shown for single rate and dual rate FACH in Figure 3 and 4, respectively. From Figure 3, we found that for 99% cell coverage, about –2.72dB, -4.0dB, -5.13dB, and -5.63dB of Ec/Ior for TTI of 20ms, 80ms, 160ms, and 320ms respectively are needed. Rate splitting with dual rate, as shown in Figure 4, requires of about –4.9dB, -6.1dB, -7.2dB, and –7.7dB for TTI of 20ms, 80ms, 160ms, and 320ms respectively for a second stream cell coverage of 50%. 
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Figure 1:  Single FACH of 64kbps
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Figure 2: Dual Rate FACH of 64kbps


[image: image3.wmf] 

-30

-28

-26

-24

-22

-20

-18

-16

-14

-12

-10

-8

-6

-4

-2

0

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

Cell Coverage (x100%)  

Total Ec/Ior (dB)

20ms TTI

80ms TTI

160ms TTI

320ms TTI


Figure 3: Single FACH of 128kbps


[image: image4.wmf] 

-18

-16

-14

-12

-10

-8

-6

-4

-2

0

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

Enhanced Stream Cell Coverage  (x100%) 

Total Ec/Ior (dB)

20ms TTI

80ms TTI

160ms TTI

320ms TTI


Figure 4: Dual-Rate FACH of 128kbps

_______________________________________________________________________________________________

3 Conclusions 

This contribution presents simulation results on the combined dual rate splitting scheme and the use of time diversity with TTI of 20ms to 320ms. Results for both 64kbps and 128kbps FACH are shown. It is shown that using dual rate splitting with static power setting for the FACH combined with longer TTI, substantial power consumption reduction can be achieved. A dual rate power splitting with 50% coverage for the second enhanced stream achieves total Ec/Ior of 16.6% of total NodeB power with TTI of 20ms compares to 18.7% of total NodeB power with TTI of 80ms without rate splitting. Furthermore, with combine rate splitting with TTI of 80ms, the power consumption is reduced to 12%, well below the targeted 20% total NodeB power consumption level. Results for 128kbps show similar improvements, which is even more critical as the date rate increases.

Therefore, we recommend that the combined use of longer TTI with rate splitting be investigated further. No uplink feedback channel is required with a rate splitting scheme with static power setting although further gains in performance has been shown with a dynamic power setting rate splitting scheme.  

_______________________________________________________________________________________________
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