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1. Introduction

Although the main purpose of MBMS is to save downlink transmission resources, simulations show that transmitting MBMS data on S-CCPCH does not perform well when only a few UEs are located within a cell. Thus point-to-point transmission rather than point-to-multipoint transmission was proposed to be used in such circumstances.  

However [1] shows that PTP transmission bears a couple of problems and requires enhancements to achieve the intended gain. 
This contribution proposes to directly control the TX power of S-CCPCH when the power requirement is less then the PTM scheme without power control, because this brings the same or better gain than PTP transmission in terms of transmission power and does not have the potential problems of PTP transmission.  

2. Description of Power Control Enabled Transmission
PCE transmission is an enhancement to the current S-CCPCH, enabling the use of closed loop power control. This is done based on the feedback from the UE’s receiving MBMS data. The existing R99 S-CCPCH does not support closed loop power control and is purely a downlink common channel transmission scheme without any associated uplink channel. In the PCE scheme, we introduce an associated DPCH in both directions. Figure-1 presents the basic concept of the scheme based on power control according to the worst case MBMS user in the cell. The idea is to save power when the MBMS cell coverage is smaller then the actual cell coverage. 
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Fig x. Worst Case UE based Power Control with Associated DCH

Fig1: Worst case UE based power control with associated DPCH
When the UTRAN decides to activate the PCE scheme, it will activate an associated DPCH for each user in the active MBMS user group. The decision to activate the PCE scheme would be based on the power requirement criteria. The subject of selecting a particular scheme and switching from one to another is addressed in [3].

The purpose of DPCH in the uplink is to control power of the downlink DPCH by sending TPC bits in every slot. If there are ‘N’ MBMS active users in the cell, the Node-B should receive ‘N’ TPC commands per slot. In order to satisfy all the MBMS users in the cell, the power control of MBMS data channel has to be based on the power requirement of the worst user. The power of S-CCPCH has a fixed offset with DL-DPCH power and is controlled correspondingly to the worst DPCH.  Thus, the Node-B will reduce power of the data channel only when all the TPC commands from ‘N’ users are down. In case one of the UE from the user group needs more power, the power of S-CCPCH will be increased to satisfy all the users. The DL DPCCH carries power control commands for UL DPCH.
3. Benefits of Power Control Enabled transmission
In this section benefits of PCE transmission scheme compared to PTP transmission are presented. 
DL transmission power

Table 1& 2 show the simulation results regarding downlink transmission power. 
The simulation assumptions are outlined in [2]. We have listed the required transmission power as a function of number of users for the PTP scheme using DPCH, PTM using S-CCPCH and PCE scheme. An MBMS data rate of 64Kbps is assumed with a BLER of 1%.   

From table 1 & 2, it can be observed that PCE consumes less power than PTP and PTM. The power savings are larger in case3 (table 2). In case of PCE, only the associated DPCHs are simulated with soft handover while S-CCPCH does not support SHO. It is to be noted that PTP simulated assuming 0dB imbalance (which is the ideal situation for SHO gain), and the real performance of PTP would be worse than the results in the tables. 
Table 1. Case 1 (3km/h, 2 multi-path)
	Number of UEs

	Required
Transmission Power of each scheme (%)
	　
	1
	2
	3
	4
	5
	6

	
	PTP with SHO
	13.68
	26.90
	40.99
	53.79
	65.90
	76.80

	
	PCE
	18.34
	28.79
	33.44
	36.97
	40.48
	42.50

	
	PTM
	31.6


Table 2. Case 3 (3km/h, 4 multi-path)
	Number of UEs

	Required
Transmission Power of each scheme (%)
	　
	1
	2
	3
	4
	5
	6

	
	PTP with SHO
	5.58
	11.09
	16.42
	21.93
	27.54
	32.98

	
	PCE
	8.08
	12.41
	15.45
	17.55
	19.56
	21.15

	
	PTM
	28.2


In general when the number of UEs in a cell is below than 2, the PTP scheme shows better performance than PCE. If more than 3 UEs are situated in a cell, the PCE scheme shows better performance. Assuming that channel type changes to PTM are performed optimally, PTP is better in case 1 and PTM is better in case 3. 
However we need to consider that channel type switching is not simple in the real network where UEs have different velocity and the number of multipaths is not constant. In other words we have to take into account that an RNC will make suboptimal decisions on the channel type. Considering this, PCE is preferable above PTP because PCE shows a more consistent power requirement under various situations. For example assume that there are 6 users in a cell and the RNC for some reason thinks that it is a case-3 like situation while it is actually a case-1 like situation. The RNC then uses a PTP or PCE transmission scheme for the cell. The PTP transmission scheme will consume 76% out of the cell's total power while PCE consumes only 41 %. 
One more thing that makes direct comparison of PCE and PTP not safe is that PTP is simulated under the 0 db imbalances, where SHO gain is maximizing. So the real power requirements of PTP would be worse than those listed in the tables. It should be noted that DPCHs of PCE have SHO gains of 0 db imbalances as well, but the DPCHs of PCE are small channel carrying virtually only DPCCH, therefore overestimated SHO gain does not have big impact on the overall power requirements as PTP does.
UL/DL code resource

Code resource requirements for a MBMS service are presented in table 3.
Table 3. Code resource requirements when ‘n’ users in a cell

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

	
	Channel Structure
	DPCH * n

	
	Code Resource
	(UL 256 + DL 32) * n

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

	
	Channel Structure
	S-CCPCH + DPCH * n

	
	Code Resource
	DL 32 * 1 + (UL 256 + DL 256) *n

	PTM
	RAB config.
	[Streaming/unknown/UL: 0 DL: 64 kbps / PS RAB]

	
	Channel Structure
	S-CCPCH

	
	Code Resource
	DL 32 


Code resource requirement for the PCE scheme depend on the associated DCH channel characteristics, and we assume it as 3.4 kbps stand alone signaling bearers. 

In case of 1 user in a cell, PTP consumes less code than PCE does. In all other cases, PCE requires less code usage. 

Simpler Signaling
Table 4 summarizes control information to be delivered on the Uu and Iub interfaces to conduct transition. 
Table 4. Control information to be delivered upon 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


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 shorter transition time and simpler procedure.
Smooth Transition
The transition from PCE to PTM and vise versa can be done without physical and transport channel change on the S-CCPCH. Consequently MBMS data is always transmitted on the same channel. It solves the problems of PTP scheme such as increased interference during a transition, data loss during a transition and complicated RRM etc [1].  
4. 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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10.x Power Control for S-CCPCH carrying MTCH

Closed loop power control can applied to the S-CCPCH under certain circumstance e.g. when a number of users is below a predefined threshold. The S-CCPCH power control should take into consideration the UL power commands received from the different UEs and take a worst case decision.
The worst-case closed loop power control, illustrated in Fig. x, is a way of deciding downlink transmission power based on the feedbacks from the associated DPCHs.
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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 DPCH

With closed loop S-CCPCH power control, the Tx power for the S-CCPCH is adapted to the level where only joined UEs have satisfactory QoS as below. 
The power of S-CCPCH has a fixed offset to the DL-DPCH power (depending on SF used) and is controlled correspondingly to the worst DPCH. Thus, the Node-B will reduce power of the S-CCPCH only when all the TPC commands from ‘N’ users are down. In case one of the UE from the user group needs more power, the power of S-CCPCH should be increased to satisfy this user. The DL DPCCH carries power control commands for the UL DPCH. 










































� EMBED PowerPoint.Slide.8  ���








[image: image3.wmf]UE

UE

UE

Cell

S

-

CCPCH boundary

Cell boundary

Associated 

DPCH

S

-

CCPCH carrying MTCH 

Fig x. Worst Case UE based Power Control with Associated DCH

_1122726444.ppt


Fig x. Worst Case UE based Power Control with Associated DCH

UE

UE

UE

Cell

S-CCPCH boundary

Cell boundary

Associated DPCH 

S-CCPCH carrying MTCH 








_1122984205.ppt


Fig x. Worst Case UE based Power Control with Associated DCH

UE

UE

UE

Cell

S-CCPCH boundary

Cell boundary

Associated DPCH 

S-CCPCH carrying MTCH 








