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1. INTRODUCTION

PTP transmission of MBMS under a certain circumstances has been a working assumption, since PTP could be more efficient than PTM w.r.t transmission power in some cases.

Meanwhile power control enabled transmission with associated DCHs (hereafter denoted as 'PCE') was proposed to substitute PTP schemes [1] [2], reasoning that PCE is better than PTP in various aspects. 
In this contribution, PTP and PCE are briefly described (chapter 2), and compared based on simulation results on radio resource requirement (chapter 3). In chapter 4, UTRAN architecture and basic signaling flows for PCE are also presented. 
2. PTP and PCE transmission
PTP and PCE transmission schemes are illustrated in FIG.1 
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Fig 2. Required Tx power for a 64 kbps MBMS service : case 1


The idea behind transmitting MBMS service in PTP manner is that PTP transmission could consume less power than PTM transmission when only a few users in a cell, even though it implies transmitting exactly same stream on each PTP link. 

On the other hand in PCE transmission scheme, MBMS data is transmitted through a common channel whose transmission power is controlled via associated dedicate channels. Therefore MBMS data which is expected to be high speed and consume much radio resources could be shared. 

We see that PCE need less code resource and maybe less transmission power, since PCE allows UEs to share MBMS data while PTP does not.

In the next chapter, simulation results are presented to prove above statement right.

3. Comparing PTP and PCE transmission.
Code Resource

Code resource requirements for a MBMS service are presented in table 1.
Table 1. 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
	MBMS CH + 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
	MBMS CH

	
	Code Resource
	DL 32 


Code resource requirement for PCE scheme depends on 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 by DL 256 than PCE does. All other cases, PCE requires less. 
DL Tx Power 
A simulation on DL Tx Power consumption of PTP and PCE has been conducted with following assumption. 
Table 2. Simulation Assumption
	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
	

	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
	


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.
The results are shown in the Fig. 2 and Fig. 3. Case 1 and case 3 of the simulation refer to the propagation model of 25.101 Annex B. 

Case 1 is the situation where UE’s velocity is 3km/hour and 2 multi-paths exist, and case 3 is the situation where UE’s velocity is 3km/hour and 4 multi-paths exist. UE’s velocity in case 3 is modified from 120km/hour originally.   
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　Simulation Results for Case 1

	
	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%


Simulation result on the case 1 show that in average PCE always consumes less downlink transmission power than PTP except the case of 1 user in a cell where PTP requires 16 % and PCE requires 17 % of Node B power. 
. 
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Fig 3. Required Tx power for a 64 kbps MBMS service : case 3


	Simulation Results : Case 3　

	
	1
	2
	3
	4
	5
	6

	PTP
	7.10%
	15.20%
	24.10%
	31.20%
	40.70%
	49.30%

	PCE
	7.90%
	13.90%
	17.00%
	21.40%
	25.30%
	28.00%

	PTM
	28.20%
	28.20%
	28.20%
	28.20%
	28.20%
	28.20%


Power requirement under the case 3, we observe similar result that PCE is better than PTP with exception on 1 user case. 
4. RAN architecture and Signaling flows for PCE transmission 
RAN architecture with associated DCH involved is shown in Fig. 4 below. 
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Fig 4. UTRAN architecture for PCE transmission


Above architecture have characteristics below. 

1. Only associated DCH is routed through Iur. MBMS RAB shall be established between SGSN and CRNC not SRNC, since this MBMS RAB is common for PCE and PTM. 

2. Associated DCH and MBMS RAB are mapped onto different CCTrCH, which makes channel type switching simpler, since it does not need to change TFS of MBMS RB upon switching. 

3. Associated DCH is same with R99. Basically it could convey any dedicate user data and SRBs. However only SRBs are likely to be carried on the DCH in most cases. 
Basic signaling flows for PCE transmission are presented below, to show that introducing associated DCH does not have big impact on the current working assumption. 
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Fig 5 shows MBMS RB SETUP procedure. We assume that MBMS SERVICE CONTEXT ESTABLISHMENT REQUEST triggers MBMS RB SETUP procedure. 
1. SGNS sends MBMS SERVICE CONTEXT ESTABLISHMENT REQUEST message containing Service ID, QoS parameter, UE list etc to RNCs where MBMS RAB needs to be established.

2. SRNC sends MBMS ATTACH REQUEST to CRNC of which UEs residing on. 

3. Meanwhile CNRC may receive MBMS SERVICE CONTEXT ESTABLISHMENT REQUEST for UEs whose SRNC is itself.
4. CRNC decides channel type per Cell based on e.g. number of UEs within the cell. If PCE is decided, then CRNC informs SRNC that associated DCH need to be established. 
5. SRNC performs R99 procedure for DCH setup with CRNC, Node B, and UE.

6. CRNC performs MBMS RB setup procedure. 

Procedure 2, 3 and 4 are only for UEs whose SRNC and DRNC are different. 

Please note that above signaling flow consists with already existing procedures such as MBMS SERVICE CONTEX ESTABLISHMENT, MBMS ATTACH etc.  
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Fig 6 presents signaling flow for channel type switching from PTM to PCE procedure. 

1. MBMS DATA is being transmitted on PTM link in a cell. 

2. CRNC decides channel type switching to PCE due to e.g. UE mobility.

3. CRNC sends MBMS PTM TRANSMISSION TERMINATION to SRNC to inform that it needs to establish associate DCH. 
4. SRNC performs R99 procedure for DCH setup with CRNC, Node B, and UE.

5. MBMS DATA is transmitted on PCE link. 

Maybe after step 3, MBMS PTM TRANSMISSION TERMINATION RESPONSE could be sent to CRNC.  
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Fig 7 presents signaling flow for channel type switching from PCE to PTM procedure. 

1. MBMS DATA is being transmitted on PCE link in a cell. 

2. CRNC decides channel type switching to PTM due to e.g. UE mobility.

3. CRNC sends MBMS PTM TRANSMISSION INITIATION to SRNC to inform that associated DCH is not needed anymore. 
4. SRNC performs R99 procedure for DCH release with CRNC, Node B, and UE.

5. MBMS DATA is transmitted on PTM link. 

Maybe after step 3, MBMS PTM TRANSMISSION INITIATION RESPONSE could be sent to CRNC.
5. Proposal 
PCE is better than PTP in many ways.

1. PCE requires less code resource. Only one exception is one UE in a cell case. However the loss (one more SF 256 code) is not big compared to the gain (n times less (SF 32 – SF 256) codes)

2. PCE required less transmission power. Only one exception is one UE in a cell case. However the loss (1% in case 1 and 0.8% in case 3) is not big compared to the gain (3.8 % in case 1 with 2 users and 10 % in case 3 with 4 users). 

3. Channel type switching is simpler, because PTM link remains on the same physical channel and same TFS. 

PTP approach could be argued that it does not require any new procedure. However it could be true to PCE as well. As presented above, PCE is basically [PTM + associated DCH], and does not demand us to invent anything new for associated DCH, because R99 procedure can be reused. Procedures for PTM need to be invented anyway.
Based on above arguments it is proposed to agree on substituting PTP with PCE, and reflect it on the TS 25.346 with following text proposal.
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5. x PCE 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 DCHs. Power control for the common channel is done by associated DCHs. 

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.

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

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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