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1 Introduction

In the RAN3#53 meeting, the issue of how to distribute the content for single-cell transmission (no SFN operation) was raised and it is still FFS.

The purpose of this document is to discuss how to distribute the content for single-cell transmission.

2 Discussion
2.1 Content distribution for single-cell transmission
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Figure 1 Alternatives of content distribution for single-cell transmission
Figure 1 shows possible alternatives of content distribution for single-cell transmission. Alt. 1 depicts the case when MBMS services using single-cell transmission (non-SFN services) are distributed via a centralized multicast source, which is represented as an MBMS-dedicated mUPE in Figure 1. Alt. 2 depicts the case when non-SFN services are provided via one or more distributed multicast sources, which are represented by the UPEs in Figure 1. The UPEs will be selected by MME, e.g. when the non-SFN service starts.

Pros and Cons of the two alternatives are summarised as follows:

Alt. 1) mUPE distributes both SFN and non-SFN services

· Pros
· Simple operation; MBMS bearers will be established only between the mUPE and eNBs. MME does not need to select a multicast source. It always contacts the centralized mUPE in order to establish MBMS bearers for both, SFN and non-SFN services.
· Cons

· Processing load of mUPE; the number of SFN and particularly non-SFN services that need to be distributed may increase in the future. In addition, the deployment scenario of non-SFN services rather seems to be local area services than wide area services, e.g. Mobile TV. Therefore, it is questionable whether the mUPE handling such wide area services should also distribute non-SFN services.
· Single point of failure; the centralized mUPE represents a single point of failure, which needs to be avoided.

Alt. 2) non-SFN services are provided via one or more distributed multicast sources

· Pros

· Processing load balancing; it allows selecting the UPE for service distribution per non-SFN service. Therefore, the processing load can be distributed across several UPEs. Further, it allows handling of SFN and non-SFN services in separate entities.
· Avoidance of single point of failure; another UPE can take the role of the multicast source.

· Cons
· Additional functionality; MME needs to distinguish between SFN and non-SFN services in order to contact the appropriate entity, i.e. mUPE or UPE, to establish required MBMS bearers. However, an indication whether a service has to be provided as SFN or non-SFN service is required in any case. In addition, a UPE selection mechanism is needed in MME. However, this functionality might already be present as it is also required for p-t-p (unicast) services.

For choosing one alternative it should be also considered whether content synchronization for non-SFN services is required or not. However, in single-cell transmission it is assumed that each eNB selects a different MCS, hence content synchronization is difficult to achieve for non-SFN service, especially considering file download type of services. Therefore, the aspect of content synchronisation does not influence the selection of one alternative. It may not be necessary for non-SFN services to be handled at the mUPE for the sake of content synchronization, as this functionality will anyway not be used for non-SFN services.
As a result, alt. 2 seems to be more preferable since:

· it provides processing load balancing among UPEs, and
· it avoids single point of failure.

3 Conclusion
In this contribution, we discussed alternatives of content distribution for single-cell transmission.

We think that non-SFN services should be distributed via one or more UPEs since it provides processing load balancing and avoids single point of failure.

We propose RAN3 to study content distribution for single-cell transmission, and to capture agreeable parts from the discussion in the study area of RAN3 TR.
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