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1 Introduction

During RAN2#56 meeting in Riga, we discussed operators’ view on eMBMS scenarios of deployment [R2-063145]. A list of nine scenarios was proposed. We propose to review the list of scenarios and narrow the list to a few priority scenarios so that we can better focus on the eMBMS standardisation work.
2 Background
Previously, we have discussed nine deployment scenarios [R2-063145]. They are attached below for quick reference:

	Scenario
	Carrier
	Transmission
	Radio bearer
	Counting
	Other mechanisms, comments

	1
	Dedicated
	Multi-cell
	PTM
	Not supported
	Multi-cell may contain 1 to n cells

Audience measurement mechanism required

	2
	Dedicated
	Single-cell
	PTM
	Not supported
	-

	3
	Mixed
	Multi-cell
	PTM
	Not supported (no on / off control)
	Audience measurement mechanism required

	4
	Mixed
	Single-cell
	PTM
	Not supported (no on / off control)
	

	5
	Mixed
	Multi-cell
	PTM
	Supported for on / off control
	On / off control mechanism required

Further discussion is required on techniques of how to manage the edge of the combining area.

	6
	Mixed
	Single-cell
	PTM
	Supported for on / off control

No PTP / PTM radio bearer switching
	On / off control mechanism required
Further discussion is required on techniques to mitigate the interference at the cell edge.

	7
	Mixed
	Single-cell
	PTP
	Supported for on / off control

No PTP / PTM radio bearer switching
	This solution is to provide transmission and core network savings, rather than radio savings.

	8
	Mixed
	Single-cell
	PTP / PTM
	Supported for on / off control and PTP / PTM radio bearer switching
	Switching between scenarios 6 and 7

	9
	Mixed
	Single-cell / multi-cell
	PTP / PTM
	Supported for on / off control and PTP / PTM radio bearer switching and single cell / multi-cell switching
	Switching between scenarios 5 and 7


Some factors considered for each scenario are: 

· Dedicated vs. mixed carrier

· Multi-cell vs. single-cell transmission

· PTM vs. PTP radio bearer

· No counting vs. Counting

· Audience measurement (non real-time)

· On / Off control of MBMS service delivery

· PTP / PTM radio bearer switching

3 Analysing the key parameters
In this section, we will analyse each of the key parameters that built up the previous list of scenarios. We aim to identify a list of independent parameters. These independent parameters will form the basis for the definition of priority scenarios in the following section.
1. Dedicated vs. mixed carrier

eMBMS transmission on dedicated or mixed carriers requires different strategies to optimise radio resource allocation. This parameter should be kept.
2. Multi-cell vs. single cell transmission

Single cell transmission can be viewed as a special case of multi-cell transmission where the number of cells = 1. We do not expect single cell SFN transmission as a normal deployment practice and if an operator decides to do so, it should be treated as an exception and should not be included to complicate the scenarios unnecessarily. We propose to exclude single cell from scenario description. 

3. PTM vs. PTP radio bearer
4. PTP/PTM radio bearer switching
In our opinion, parameters 3 and 4 are dependent of each other and should be treated together.

Before we can decide if PTM or PTP radio bearer should be used, we need to calculate the respective resources required. Moreover, we would like to clarify if there is resource gain in an OFDM system by switching between PTM and PTP due to different radio resource usage fashion. We propose that further studies be carried out in RAN1.
If after RAN1 analysis, we decide that network can choose between PTM or PTP radio bearer for eMBMS services, we propose that that PTP/PTM switching is supported as well. Otherwise, PTP/PTM switching can be excluded completely. 
5. Audience measurement (non real-time)

As this parameter refers to whether the network should support an offline collection of eMBMS user measurements, we should rightfully address this parameter in the application layer and should not be treated as a parameter for real-time deployment scenarios.
6. On / Off control of MBMS service delivery

This parameter refers to whether the network has the capability to switch on or switch off MBMS services. In our opinion, this parameter defines if we should or should not support dynamic area control. From our perspective as mobile operators, at this stage, we should not exclude development work on dynamic area control and eMBMS architecture should also reflect to support this.
7. No counting vs. counting

Counting in Release 6 MBMS refers to a polling mechanism where the network finds out the number of MBMS users for a given service. The objective is to determine the optimum transmission mechanism for saving radio resources, whether PTM or PTP or whether to switch on/off MBMS service delivery.
Hence, counting should be treated with parameter 3, 4 and 6.
After revisiting all the parameters, we observe that only three parameters are independent. They are:

1. Dedicated vs. mixed carrier

2. PTM vs. PTP radio bearer (awaiting output from RAN1)
3. Static vs. dynamic area control

4. Possible scenarios

Based on the three independent parameters from the previous section, all the possible scenarios are listed below:
	Scenario
	Static/Dynamic area contol
	Dedicated vs Mixed Carrier
	PTM vs PTP radio bearer 
	eMBMS priority
	Old scenario #

	1
	Static
	Dedicated
	PTM
	Low
	1, 2

	3
	Static
	Dedicated
	PTM/PTP
	Low
	

	5
	Static
	Mixed
	PTM
	Low
	3, 4

	7
	Static
	Mixed
	PTM/PTP
	Low
	

	2
	Dynamic
	Dedicated
	PTM
	High
	

	4
	Dynamic
	Dedicated
	PTM/PTP
	Mid
	

	6
	Dynamic
	Mixed
	PTM
	High
	5, 6

	8
	Dynamic
	Mixed
	PTM/PTP
	Mid
	8, 9


If dynamic area control needs to be supported, then static scenarios would become meaningless. We could further reduce the number of scenarios to four. 
Furthermore, if after receiving input from RAN1 regarding PTM and PTP and we then decide that the network should support this function, the number of scenarios could potentially converge to two:

· Dedicated carrier, with PTM/PTP switching and dynamic area control

· Mixed carrier, with PTM/PTP switching and dynamic area control

In any case, we need to converge the current discussions in RAN2/RAN3 and provide a simplified frame design to cover all possibilities via minor changes on some parameters. This is the purpose of this contribution.
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