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1. Introduction

Even though efficient radio resource utilization is the main purpose of MBMS, downlink power consumption is rather big if only a few users are within a cell. So using PTP link for the case e.g. when less than threshold users are camped on and wish to receive a certain MBMS service, was proposed and has been a working assumption. Meanwhile, power control enabled transmission with associated DCHs (hereafter denoted as ‘PCE’) was proposed to substitute PTP scheme [1]. In this contribution it is showed that PCE is better than PTP in terms of code resource utilization and smooth transition to PTM. 

This paper presents the simulation results of the  comparisons of the downlink power consumption of PTP and PCE for a 64 kbps MBMS service, to show that PCE link is more beneficial than PTP links in terms of downlink power usage as well.

2. PTM, PTP and PCE 
PTM is FACH/S-CCPCH channel being transmitted to the cell boundary without any power control. 

PTP and PCE transmission is briefly illustrated in figure 1, and comparison table between them given below in table 1, where MBMS service is assumed to be carried on Streaming / unknown / UL:0 DL: 64 kbps / PS RAB, and the number of users is ‘n’.

[image: image1.wmf]FIG 3 COMPARISON BTW PTP/PTM and PC on/off

UE

UE

UE

Cell

UE

UE

UE

Cell

a) PTP transmission

b) PCE transmission

Fig 1. Comparison of PTP transmission and PCE transmission
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	Point-to-Point
	Power Control Enabled
	Power Control Disabled (PTM)

	Channel Structure
	DPCH * n
	MBMS channel + DPCH * n
	MBMS channel

	RAB config.
	[Streaming / unknown / UL:0 DL:64 kbps / PS RAB + UL:3.4 DL:3.4 kbps SRB] *n
	[Streaming / unknown / UL:0 DL: 64 kbps / PS RAB] + 

[UL:3.4 DL:3.4 kbps SRB] * n
	[Streaming / unknown / UL:0 DL: 64 kbps / PS RAB]

	Code Resource 
	UL 256/ DL 32 * n
	DL 32 +                     UL 256/ DL 256 * n
	DL 32


Table 1. a possible RAB configuration and channel structure for PTP & PCE
PCE transmission is a way of controlling DL MBMS channel transmission power based on the UL TPCs of associated DCHs. One example of PCE, which is used in the simulation, is shown below.

1. Node B calculates DL transmission power of each associated DCH.

2. and pick up one of them, probably the worst one, as the reference power.

3. then decide MBMS channel power by summing the reference power and a power offset (around 12 db in the simulation)

PCE transmission is very similar to DSCH w.r.t power control mechanism and channel structure. 
3. Simulation Result on DL power consumption
Table below presents the simulation assumption applied here.

	Parameter
	Explanation/Assumption
	Comments

	Service bit rate
	64 Kbps
	Video streaming service

	Transport channel for PtM
	FACH
	

	Physical channel for PtM
	S-CCPCH
	Slot format 10, SF 32

	Transport channel for PtP
	DCH
	

	Physical channel for PtP
	DPCH
	Slot format 13, SF 32

	Schemes for PtP
	Inner loop power control
	1 dB step size

	Schemes for PCE
	Worst case UE based power control
	See sec 2.1

	Cellular layout
	Hexagonal grid, 3-sector sites
	

	Site to Site distance
	2800 m
	

	Antenna pattern
	As proposed in UMTS 30.03 v3.2.0
	Only horizontal pattern specified

	Propagation model
	L = 128.1 + 37.6 Log10(R)
	R in kilometres

	CPICH power
	-10 dB
	10% of total power

	P-CCPCH power
	-12 dB
	6% of total power

	Carrier frequency
	2000 MHz
	

	BS antenna gain
	14 dB
	

	UE antenna gain
	0 dBi
	

	UE noise figure
	9 Db
	

	BS total Tx power
	44 dBm
	

	Active set size
	1
	No SHO supported

	Specify Fast Fading model
	As proposed in TS 25.101
	

	UE speed
	3Km
	


We use associated DCH for PCE with 3.4 kbps standalone SRB configuration as in Table 1. 

Table 2 presents the simulation results on required DL transmission power of PTM, PTP and PCE when number of users in a cell changes from 1 to 6. 

	
	Average required power to achieve 1% BLER

	
	Case 1 (3km, 2 multi path)
	Case 3 (3km, 4 multi path)

	# OF USERS
	1
	2
	3
	4
	1
	2
	3
	4
	5
	6

	PTM
	31.6 %
	28.2 %

	PTP
	15.9%
	28.5%
	42.2%
	58.7%
	7.1%
	15.2%
	24.1%
	31.2%
	40.7%
	49.3%

	PCE
	16.9%
	24.7%
	30.8%
	34.6%
	7.9%
	13.9%
	17.0%
	21.4%
	25.3%
	28.0%

	Power saving on PTP
	-1.0%
	3.8%
	11.4%
	24.1%
	-0.8%
	1.3%
	7.1%
	9.8%
	15.4%
	21.3%

	Power saving on PTM
	14.7%
	6.9%
	0.8%
	-3.0%
	20.3%
	14.3%
	11.2%
	6.8%
	2.9%
	0.2%


Table 2. Simulation Result

As shown in [2], PTM transmission consumes 31.6 % out of total transmission power of Node B in case 1, and 28.2 % in case 3. 

Power consumption of PTP in case 1 increases from 15.9 % with 1 user to 58.7% with 4 users, while power consumption of PCE from 16.9 % to 34.6%.  Thus power saving of PCE compared to PTP is from –1.0% to 24.1% in this case. The only case PCE consumes more power than PTP is when there is only 1 user in a cell, but the amount of power we lose is negligible considering the gain. 

In case of case 3 where 4 multi path exist, we have gain ranging from –0.8 % to 21.3 %. Again 1 user in a cell is the only case where PCE is inefficient. 

Above result, we believe, shows that PCE is more beneficial than PTP in terms of downlink power consumption with following aspects.

1. PCE in most time demands less power than PTP. The amount of power saving ranges from 1.3 ~ 21.3 % of total DL power. (4 user in case 1 is not counted because in that case bearer type should switches to PTM)

2. PCE is more stable than PTP. The difference of the power consumptions between adjacent simulation cases (e.g. simulation results of 2 users and 3 users of case 1) is much bigger in PTP than in PCE. In other words, if there is an error in the decision process e.g. defining the power level for 5 users instead of 4, then the error caused in terms of power levels would be less in the case of PCE compared to the error in the PTP case. For instance, for case 1 for NoOfUsers=1&2, we have DeltaPowerPCE= 24.7-16.9=7.7% and DeltaPowerPtP=28.5-15.9=12.6%. 

4. Proposal

First of all we believe that bearer type switching is necessary because PTP or PCE shows better performance than PTM with around 1 ~ 5 users in a cell.

Then we propose that PCE instead of PTP shall be supported, since PCE shows better performance in many aspects. 

1. Less power consumption

2. Less code demand [1]

3. Smooth transition to PTM [1]

4. Being more stable in transition 

If RAN 2 agrees on supporting PCE, SAMSUNG will bring text proposal reflecting it at the next meeting.
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