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1 Introduction

Through the last RAN2 meetings, PCE has been introduced and discussed [1][2][3]. The benefits brought by PCE have been highlighted mainly in terms of downlink transmission power and code resource. This paper discusses some other gains of PCE transmission. 
2 Benefits of Power Control Enabled Transmission 

In this section benefits of PCE transmission scheme are discussed, except DL transmission power and code resource which have been the main topic of the relevant papers [1][2][3].

Service Continuity during transition 

During the transition from PTP to PTM or vice versa, the physical and transport channel carrying MBMS data change, and this transition may cause some data loss. Synchronized radio link reconfiguration and radio bearer reconfiguration procedure may make it possible to avoid the data loss, however these synchronized procedures are more complex and time consuming process. And we can not be sure that there will be no overlapping period of PTP links and PTM links during the transition procedure.   

On the other hand transition from PCE to PTM and vice versa can be done without physical and transport channel change. Therefore MBMS data is always transmitted on the same channel. 

Moreover, if there is Iur involved then the transition of PTP/PTM could be problematic. As we see in the Figure 1, PTP stream is routed through SRNC to UE, while PTM stream is through CRNC to UE, and those 2 streams are actually different ones. 

If a UE is receiving MBMS data via PTP link with Iur established and switches to PTM link after some time, then this UE is very likely to experience data loss. 
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Fig 1. PTP, PCE and PTM stream when Iur involved
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On the other hand, PCE to PTM transition and vice versa do not have this problem because Iur is the matter of associate DCH. UE always receives MBMS data via PTM link regardless of the mode it operates.

Control information to be delivered during the transition 

Below table summarizes control information to be delivered on Uu and Iub interface to conduct transition. 

	Control information on Uu (RNC ( UE)

	PTP ( PTM
	Indication to release PTP, L1/L2 info for PTM

	PCE ( PTM
	Indication to release DCH

	PTM ( PTP
	Indication to release PTM, L1/L2 info for PTP     

	PTM ( PCE
	L1/L2 info for DCH

	Control information on Iub (RNC ( Node B)

	PTP ( PTM
	Indication to release PTP, RL info for PTM

	PCE ( PTM
	Indication to release DCH

	PTM ( PTP
	Indication to release PTM, RL info for PTP     

	PTM ( PCE
	RL info for DCH


It is clear that the amount of control information to be delivered both on Uu and Iub interface during the transition is smaller in case of PCE than in case of PTP. Besides the resource efficiency, less information implies short transition time and simple procedure. 

Error tolerance on the wrong transition decision 

If RNC makes wrong decision e.g. to make UEs stay on PTP even though they have to switch to PTM, then the mistake can affect PTP transmission more severely than PCE transmission. As we see in the below table, if 4 users stay PTP, then almost 60% of total transmission power is consumed, while just 35% is needed for PCE transmission.  

	　DL power consumption in Simulation Case 1

2 multi-path, 3km/h

	
	1
	2
	3
	4
	5
	6

	PTP
	15.90%
	28.50%
	42.20%
	58.70%
	73.49%
	90.74%

	PCE
	16.90%
	24.70%
	30.80%
	34.60%
	42.62%
	47.30%

	PTM
	31.60%
	31.60%
	31.60%
	31.60%
	31.60%
	31.60%


3 Proposal

SAMSUNG proposes RAN WG2 to discuss the issues here and agree on using PCE transmission scheme and reflect it to the TS 25.346. 
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5. x Power Control Enabled Transmission and PTM Transmission.

MBMS data could be transmitted on Uu interface either via PTM transmission or PCE transmission, depending on e.g. number of users in a cell or required downlink transmission power. 

PCE and PTM transmissions are illustrated in Fig. y
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Fig y. PCE and PTM transmission

PTM refers to the transmission scheme, where number of users within a same area receives common data through a common channel. Power control for the common channel is not applicable in this transmission scheme. 

PCE refers to the transmission scheme, where number of users within a same area receives common data through a common channel, and at the same time manage their own associated DPCHs. Power control for the common channel is done by associated DPCHs. 

Transition from PCE to PTM or vice versa is decided by CRNC, based on the number of MBMS users being served in a cell or required downlink transmission power of the cell. 

On transition between PTM and PCE, the physical channel carrying MBMS data may not change, to keep TFCS for the channel unchanged.

10. Resource Management 

10.1 
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.
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Fig y. Power Control Enabled and Disabled MBMS service
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Fig x. Worst Case UE based Power Control with Associated DCH
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