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1. Introduction

To bring high bit rate multimedia service feasible, sharing multimedia stream was proposed with the name of MBMS service. Although the main purpose of MBMS is to save downlink transmission resource, [1] indicated that conventional approach of using broadcasting channel for a MBMS service is not attractive option in terms of downlink transmission power, especially with only a few subscribers within a cell. 

During SA2 meetings and MBMS workshop, Scalable MBMS [2], Synchronous Transmission [3] etc have been proposed to save DL Tx power. 

However if DL Tx power is something to be saved, then power control might be the direct approach. 

In the next section, a close loop power control concept for point to multipoint communication is introduced.

2. Power control based on the worst-case UE

The physical channel conveying MBMS stream (hereafter denoted as MBMS channel) needs to reach all the users, who join the service and whose location are time varying. Therefore simple way of delivering the stream is transmitting the channel to the cell boundary as shown in the Fig 1 a). 
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If we consider that the MBMS channel is only needed by the UEs joined the service, not by all the UEs, then the Tx power for the MBMS channel better be adapted to the level where only the joined UEs have satisfactory QoS as in Fig 1 b). In other words controlling Tx power for the MBMS channel based on the worst-case UE’s feedback might be more efficient way of providing multicast service. 

In Fig 2, a possible structure of power controlled MBMS service is illustrated as one MBMS channel + associated DCH per joined UE. Cell could use the feedback information, e.g. TPC command in UL DPCCH, when deciding DL Tx power for MBMS channel.
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Above worst-case UE based power control has gain with a few UEs within a cell, because if there are many UEs, then it is very likely that one of them locate in cell boundary. So worst-case UE based power control may be better disabled when a number of UEs becomes more than a certain threshold. 

Switching between PTP and PTM has been working assumption, and we can see a similarity between PTP/PTM approach and Power control Enabled/Disabled approach described above in a sense that both approach aim at DL Tx power saving. 

The next section analyse the difference between them

3. PTP/PTM vs. PC Enabled/Disabled
Assuming that PTM and PC Disabled are the same one such as illustrated in Fig 1 a), we focus on PTP and PC enabled MBMS service in this section. 

Fig 3 shows the general structure of PTP and PC enabled MBMS, and comparison table between them given below. The assumption is that MBMS service is carried on Streaming / unknown / UL:0 DL: 64 kbps / PS RAB, and the number of users is ‘n’.  
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Table 1. PTP & Power Control Enabled

	
	Point-to-Point
	Power Control Enabled
	Power Control Disabled (PTM)

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

	2. 

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

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

	3. Code Resource 
	UL 256/ DL 32 * n
	DL 32 +                     UL 256/ DL 512 * n
	DL 32

	4. On transition
	TFCS change: PS RAB and SRBs muxed to a single physical channel.
	TFCS for MBMS not change: PS RAB and SRBs muxed to different physical channels. 
	N/A

	5. Soft Combining in SHO region 
	Yes
	TBD
	TBD


In the table, we see ‘Power Control Enabled’ approach is more beneficial in 2 ways. 

1. When n is greater than 1, less code resource is needed in Power Control Enabled approach. 

2. On the transition from PC enabled to PC disabled, TFCS for MBMS RAB does not change to make transition easier. This is not true for the transition from PTP to PTM. 
However, with PTP approach soft combining is possible within SHO region while PC enabled approach is to be decided. 

4. Proposal

Based on the arguments above, we propose 2 things;

1. To agree on the basic concept of worst case UE based power control. The exact way of providing power control is FFS. 
2. To agree that Power Control be enabled when a number of users is below a certain threshold, otherwise disabled.

Below is the text proposal to RAN 2 TR reflecting above proposal.
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=======================Text Proposal to RAN2 MBMS TR ==========================
12. Resource Management 

12.1 Power Control for MBMS

A worst-case UE based power control could be applied under a certain circumstance e.g. when a number of users is below a predefined threshold. 

A worst-case UE based power control, illustrated in Fig. x, is a way of deciding downlink transmission power based on the feedback from the UE having worst radio link at the moment. 
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Fig x. Worst Case UE based Power Control with Associated DCH


Fig x. worst-case UE based power control with associated DCH
With worst-case UE based power control, the Tx power for the MBMS channel is adapted to the level where only the joined UEs have satisfactory QoS as in Fig x. 
The exact way of e.g. providing feedbacks from UEs to a Node B and deciding which UE has the worst radio link are FFS. 

12.2 Transition between Power Control Enabled and Power Control Disabled MBMS service. 

Fig. y illustrates an example of power control enabled MBMS service and power control disabled MBMS service.
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Fig y. Power Control Enabled and Disabled MBMS service

Transition from power control enabled to power control disabled or vice versa is decided by CRNC, based on the number of MBMS users being served in a cell. 

On transition between power control enabled and disabled, the physical channel carrying MBMS data may not change, to keep TFCS for the channel unchanged.
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Fig 2. Worst Case UE based Power Control with Associated DCH 
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Fig x. Worst Case UE based Power Control with Associated DCH
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Fig y. Power Control Enabled and Disabled MBMS service
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