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1. Introduction

It has been shown that the MBMS service can take a significant portion of the sector power [1]. If no dynamic power setting or rate splitting is used, 64kbps MBMS service carried on FACH will need an Ec/Ior of –0.6dB under Case 2 channel. This essentially means that MBMS is not feasible unless certain advanced powers saving methods are used. In [1], it is shown that dynamic power setting and rate splitting can provide siginificant power savings. 

In this contribution, we investigate a potential power saving method that is proposed in [3]. If the number of MBMS users and their locations can be tracked by the UTRAN, appropriate type of channel can be selected, e.g. dedicated channel for small number of users and shared channel for large number of users. We show that this scheme only works for very small number of users.

2. system model

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]. The link level results for FACH channel are shown in Table 2. 

In the following, we assume that there is 3dB power loss due to the lack of closed loop power control. The geometry distribution is generated by assuming that the neighboring sector loading is 80%. 

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

	S-CCPCH slot format

	8

	Transport block set size
	168*2


Table 2: Required Ec/Ior for 64kbps FACH, 3km/h Case 2, BLER =1%
	Ior/Ioc(dB)
	-6
	-1
	4
	9

	Ec/Ior (dB)
	-0.6
	-6
	-10.7
	-14.5


The dynamic power allocation for FACH is used but rate splitting is disabled. The decision of whether to use FACH or DCH is based on the number of users and their locations. Assume there are totally N MBMS users in a sector. The FACH channel only covers the inner part of the sector and rest of the m users who are served using dedicated channel cover the remaining outer cell area. The total downlink power consumption including the FACH and the dedicated channels obviously depends on total number of users, the number of users who are served by the dedicated channels and their relative Ior/Ioc values. 

To be more precise, m out of N users are selected to be served with dedicated channel and rest of N-m users are covered by FACH. The selected m users have lower Ior/Ioc values than the other users. We denote the total power consumption including FACH and all dedicated channels under a Ior/Ioc distribution scenario S as p(N,m,S). If the number of dedicated channel users can be determined based on the users’ Ior/Ioc distribution, then the total power consumption is given by 
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The power consumption averaged over all possible Ior/Ioc disibution scenarios is then given by
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In the next section, we will show the average power consumption Q(N) and P(N,m). In addition, we will also show the probability distribution of p(N,m,S) and q(N,S).
3. simulation results

In Figure 1and Figure 2, we show the average required Ec/Ior when only FACH is used and when FACH and DCH channel both are used. In the case of FACH and DCH case, we show the value of Q(N) as defined above, i.e., the number of dedicated users is dynamically determined to minimize the total power consumption Ec/Ior.  

As we see in the figures, as the number of users is above 10, the use of FACH together with DCH compared with FACH only does not provide much power saving on average. Typically the power savings decrease as the number of MBMS users increases. For example, when there are two users, the average power saving is 2dB; when there are three users, the average power saving is about 1dB; and when there are more than three users, the average power saving is less than one dB. 

In Figure 3, we show the power consumption distribution for using FACH and DCH. We can see that the power consumption gap between using FACH alone and using mixed DCH and FACH decreases as the number of users increases. The gap is less than 1dB when the number of users is 5 and almost closed when the number of users is 10. This shows that the probability that using a mixed DCH and FACH saves more than 1 dB in Ec/Ior is very small when the number of users is more than 5. Thus, it may not be necessary to introduce DCH for MBMS service since its benefits are only shown when the number of MBMS users is less than 5.  

[image: image3.png]Ec/lor(dB)

-5

s

Dynamic power setting

— Fach oy
< FACH and DCH

10

Zsn

50 60
Number of users

70

80

0

100




Figure 1: Average Ec/Ior for number of users greater than ten.
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Figure 2: Average Ec/Ior for number of users less than ten.
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Figure 3: CDF of Ec/Ior distribution. ‘FACH xusers’ means the case where there are  x MBMS users and only FACH is used to carry MBMS traffic. 'Mix xusers' means the case where FACH and DCH are both used, the number of users using dedicated channels are dynamically determined to minimize the total MBMS power consumption.
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Figure 4: Average required Ec/Ior for FACH, fixed number dedicated channel users, and varying number of dedicated channel users.

In Figure 1-3, the number of dedicated channel users is dynamically determined to minimize the overall MBMS power consumption. One may be curious about the case where the number of dedicated channel users is pre-determined. In Figure 4, we also show the power consumption for this case. The legend ‘1 DCH’ and ‘2 DCH’ corresponds to P(N,1) and P(N,2) as defined in section 2. ‘FACH only’ and ‘FACH and DCH’ corresponds to P(N,0) and Q(N). It can be seen that “1 DCH” and “2 DCH” consumes less power than “FACH only” only when total number of users is less than 4. From Figure 4, we infer that to minimize the power consumption the number of dedicated channel users shall be adapted to the total number of MBMS users and users geometry values. 

4. Conclusions

In this contribution, we investigate the use of DCH for the MBMS service. We compare the power usage of the following configurations:

1. Only FACH is used

2. FACH and DCH are used, the number of DCH users is pre-determined

3. FACH and DCH are used, the number of DCH users is optimally determined.

It is shown that configuration 2 is not feasible because fixing the number of DCH users may be energy wasting compared to the case where only FACH is used. Comparing configuration 1 and configuration 3, configuration 3 provides more than 1 dB Ec/Ior saving only when the total number of MBMS users is less than 5. Our study indicates that the dedicated channel used for MBMS is only suitable when the MBMS group size is small (less than 5). We suggest that the benefits of using a dedicated channel in association with a FACH for MBMS services appears limited. 
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� Note that in the simulation we use S-CCPCH slot format 8. For a S-CCPCH channel of slot format 8, it can support up to 32kbps data service. Two such S-CCPCH channels would be needed to support 64kbps service.
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