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1 Introduction

In TS 36.300 [4] an attempt is made to classify and capture LTE-MBMS scenarios. This is based on discussion in RAN2#56 where document R2-063484 [1] is focusing on deployment scenarios. This document envisions 9 potential deployments scenarios. All of the scenarios may not be needed and this would depend on efficiency and the complexity of scenarios. RAN2 has sent a LS [2] to RAN1 asking for information and the discussion is still ongoing in RAN1. 
It is obvious that good deployment scenarios are needed to enable efficient performance and deployment of services taking into account available radio, transport and core network resources.
In this document we will address the need for some of the parameters addressed in [1] and need for the possibility to dynamically create an MBSFN.

When doing this, one should have in mind that it is important to create set of functionality and supporting architecture that will be future proof in order to have options available for the operator from the beginning of the standard as well as not restrict the future options with e.g. legacy UE’s which may not support a number of different functionalities.
2 Discussion

Assuming there is no need to discuss the requirement for dedicated and mixed carrier and that audience measurement (non real-time) are required by operators, we will start the discussion with:

2.1 Single vs. Multi cell transmission and PTM vs. PTP 

If the MBMS services are provided to users uniformly distributed over a large area (over a large number of cells) MBMS is most efficiently provided by multi-cell transmission (“MBSFN”), except for a very low user density in particular cells. However, by reducing the areas over which a broadcast service is to be provided, single-cell ptp (point to point) and/or ptm (point to multipoint) transmission gets relatively more efficicent. Further, for MBMS services provided at high user densities over the (limited) area, single cell p-t-m including support for link adaptation and retransmissions provide substantial benefits over ptp. For more information on simulation model and results see [3].

Therefore we consider that single cell p-t-m with rate adaptation and retransmission should be included as one of the scenarios used for MBMS. To allow for optimization of resources and possibly also mobility between MBSFN Areas and single cell transmission areas switching between single cell and multi cell transmission should be possible.
2.2 PTP/PTM radio bearer switching

Decision on what type of switching is needed will depend on the type of schemes that are to be decided:

· p-t-p point-to-point

· p-t-m point-to-multipoint

· p-t-m point-to-multipoint with rate adaptation and retransmission 

Based on the discussion in previous section, [3] and [5], and to allow for possible optimization of resources we believe that switching between p-t-m and p-t-m point-to-multipoint with rate adaptation and retransmission should be supported. 
2.3 Counting vs. No counting

In order to determine and implement switching point between radio bearers and transmission modes counting is needed to monitor number of users interested/listening to specific service throughout the network. Decision on specific counting mechanism will depend on the additional complexity required:
· Polling can be used by eNB (assuming that more fine grain solution than just reporting if any users are interested in the service can be achieved). The result of polling is to be used as an input to decision on transmission mode to be used and whether MBSFN is to be created or not.
· Depending on desired accuracy (if we assume that polling method is not accurate enough) and how the operator defines the switching points, more advanced counting mechanism may be considered. In this case we assume that network knows the identity of the UE’s receiving the service. Counting can then be also used by the operator for planning purposes and monitoring.
2.4 On/Off control for MBMS service delivery

As already mentioned by the operators in [1], having a possibility to do on/off switching is very beneficial in mixed cell scenarios where the resources not allocated for MBMS can be used by unicast services.

2.5 Dynamic SFN area
Since large part of MBMS of services will be transmitted via MBSFN, how to configure SFN area plays a very important role [5], [6].
Currently following proposals are being discussed: 
· O&M Configured SFN and 

· Dynamic SFN area configuration (standardized).
We believe that that having only some grade of static, O&M configuration of SFN area limits the flexibility for MBMS services (especially for subscription based services). In case of O&M configured fixed SFN area a lot of resources (both radio and transport) may be wasted since content is always transmitted within the full SFN coverage area (most likely MBMS service area), independent of how the users are distributed throughout the network (see Figure 1.). This impacts the total spectral efficiency of MBMS distribution as well as the resources and effect usage in each eNB. This also means that SFN areas from a coverage planning point of view need to be overdimensioned in order to compensate for lack of knowledge of where interested users are located. O&M configured SFN may suffice for services that are localized to specific small area.
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Figure 1 O&M Configured SFN: inefficient use of resources
Therefore, Ericsson supports an option for dynamic configuration of SFN areas that is based on user demand and it is adapting to changes of user distribution (see Figure 2.). Dynamic SFN area, leads to more efficient usage of resources and allows for creation of SFN for duration of specific service and local resource optimizations in a cell (switching from SFN to single cell transmission).


Figure 2 Dynamic SFN: Example of adopting SFN area according to user distribution (within MBMS service area)
The dynamicity of SFN area is much dependent on the support of functionality discussed in previous sections and how this is allocated in the network. The MCE (MBMS Coordinating Entity) is the natural choice to take decision in the creation of MBSFN and it is essential that the architecture for MBMS supports both O&M and Dynamically configured MBSFN. The MBMS reference architecture for MBMS is further addressed in [7].
3 Conclusion

Based on the discussion in section 2 of this document we propose the following in to be supported by standards:
· single cell transmission scenarios

· single cell ptm scheme with rate adaptation and retransmission
· radio bearer switching 
· counting mechanism for MBMS
· on/off control
· possibility to dynamically create SFN
It is also proposed that a common reference architecture for O&M and Dynamically configured MBSFN is adpopted.
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