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1.
Introduction

Using dynamic or O&M defined SFA in E-MBMS is still open in R2. This document discusses the necessary eNB measurement/functionality to support E-MBMS dynamic SFA and SFA based rate control.
2. Discussions

In order to support the dynamic service area configuration and MCS selection according to subscribed user’s service requirement, MCE should deal with the following tasks:
1. Get the coverage area of each MBMS service.

2. Detect the overlapped coverage areas among different MBMS services and optimize resource allocation for these overlapped services. 
3. Determine the modulation method and code rate of each MBMS service.
2.1 MBMS with Dynamic SFA configuration
SFA configured by O&M transmits the pre-configured MBMS service regardless of the subscribers’ space and time distribution, which would waste many resource of LTE air interface. While, dynamic SFA can provide efficient usage of resource according to subscribers’ demand. The following is a typical scenario of dynamic SFA configuration according to subscribers’ demand.
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Figure 1. Example of dynamic SFA configuration according to subscribers’ demand
When SFA is dynamic configured, one MBMS service may contains several SFA which may disperse at different position and time slot. MCE needs additional uplink signals to support dynamic SFA configuration. 
Table.1 required coverage area for each MBMS service
	MEC configured MBMS service
	Required coverage area

	MBMS Service ID 1
	eNB X1, X3,X7…

	MBMS Service ID 2
	eNB X2, X3,X4…

	…
	…

	MBMS Service ID N
	eNB X3,X5,X6…


If counting or other uplink feedback [2] is supported by eNB, MCE can get the required coverage area for each MBMS service as table 1. Maybe there are some overlapped areas among different MBMS services’ required coverage area. If the resources are sufficient for all overlapped MBMS services, then SFA of each MBMS can use TDM to reduce interference. When the resources are not sufficient to use TDM for all overlapped MBMS service area, MCE must make decision on these overlapped areas resource allocation. MCE can allocate the overlapped area to service 2 at time slot N, meanwhile both service 1 and service 2 works on SFA PTM mode at the same time slot N. The overlapped area transmits service 1 at a different time slot as following:
1. If the over lapped area is big enough, MCE would configure service 1 with multi-cell PTM SFA mode;
2. If the over lapped area is too small, MCE can configure service 1 with single cell PTM mode;
3. If the MCH resources are not sufficient at any time slot, MCE will require eNB in the overlapped area to transmit service 1 on SCH (need MTCH be mapped to SCH, FFS).
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Figure 2. MBMS Service with overlapped area
2.2 MBMS with slow rate control
When dynamic SFAs are confirmed and PHY resource are allocated to each SFA, MCE can use additional eNB measure report (based on UE CQI or NACK feedback) to dynamically adjust the MCS or data rate of SFA. Different SFAs of one MBMS service can select different MCS according to their coverage, inter-site distance or other requirements.
If eNB can feedback the measurement report of each MBMS service to MCE as Figure 3, MCE will coordinate the resource allocation among all eNBs of one MBMS and adjust the dynamic SFAs’ MCS according to:
1. Fully controlled mode: the MCS selection process of multi-cell PTM SFAs are fully controlled by MCE;
2. Semi-dynamic controlled mode: the modulation of multi-cell PTM SFAs is determined by MCE, while the code rate of each eNB is separately configured as [1].
Figure.3 example of eNB measurement report to MCE for MBMS rate control
	eNB ID
	Service ID
	QPSK required code rate
	16QAM required code rate
	64QAM required code rate


(a.)
	eNB ID
	Service ID
	Worst feed back CQI


(b)
3.
Conclusion

Dynamic SFA configuration and slow rate control is proposed to enhance the efficiency of E-MBMS resource allocation. We ask RAN2 to discuss the following proposals
· Non-overlapped MBMS service areas use multi-cell PTM SFA and scheduled by MCE.
· If overlapped area is large enough and all eNBs in overlapped area have sufficient MCH to bear the overlapped MBMS service, multi-cell PTM SFAs are used and scheduled by MCE.
· If overlapped area is too small, single-cell PTM transmissions are used and scheduled by eNB. (FFS: In this case MTCH need to be mapped on DL SCH).
Further, we consider that dynamic SFA and uplink feedback should be supported by E-MBMS.
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