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1. Introduction
Provision of MBMS on a single frequency compared to provision on multiple frequencies was discussed in email discussion [74#34]. Companies have different opinion of the issue; hence no agreement can be made based on the email discussion. In this contribution, we present our views on the topic and propose that service continuity should be supported considering the scenario where MBMS is provisioned over multiple frequencies in a given geographical area.
2 Discussion
MBMS services are provided via MBSFN and only broadcast mode is supported in LTE. MBSFN subframes are configured for MBMS transmission. MCE performs the admission control and allocation of the radio resources used by all eNBs in the MBSFN area for multi-cell MBMS transmissions using MBSFN operation. The MCE decides not to establish the radio bearer(s) of the new MBMS services if the radio resources are not sufficient for the corresponding MBMS services or may pre-empt radio resources from other radio bearers of ongoing MBMS services according to ARP. 
The amount of resources configured for the use of MBMS may depend on the amount of expected MBMS traffic and depends on the operator requirement and policy of how many frequency layers should be allocated for the use of MBMS in a given geographical area. For example, MBMS transmission in a localised (eg. Stadium) area may be covered by one frequency while nation wide MBMS transmission is covered by another frequency layer in a deployment scenario. Moreover, the configuration of MBMS on multiple frequencies in a given geographical area is already allowed in Rel-9/10 networks. Deployment of MBMS in multiple frequencies can therefore be expected in Rel-11 network.
Some companies expressed the view that single MBMS frequency consideration for the service continuity support result in a simple solution from the signalling point of view. For example if MBMS is supported only on a single frequency, the UE only need to scan for the MBMS frequency once in the area. Therefore, it is not necessary to signal the MBMS frequency information to the UE. Similarly, the network only need to know whether the UE is receiving or interested in receiving a service to support service continuity.

Such a simplification may work for Rel-11 network under the assumption that only few MBMS services are supported in the initial deployment. However the increase of user demand will require provision for a large number of MBMS services in the future releases. Hence single MBMS frequency will not be sufficient to satisfy the future demand. If service continuity mechanisms in Rel-11 are designed for single MBMS frequency requirements, Rel-11 UE may under perform in future networks where MBMS is provisioned in multiple frequencies. For example, if the UE is required to find MBMS frequencies by frequency scanning, latency of finding the corresponding MBMS frequency is proportional to the number of frequencies. Moreover as the scanning should be performed with change of MBMS service and mobility, interruption to MBMS reception and start up latency may also increase. Moreover, interruption to paging may also impact the system performance. In addition, the network requires details of which MBMS service the UE is receiving or interested in receiving to decide which cell to handover the UE while providing service continuity. Therefore, if the service continuity mechanisms are designed for single MBMS frequency in mind, Rel-11 UEs may under perform in future network where MBMS is provided on multiple frequencies.
If MBMS is supported on multiple frequencies, MBMS load can be distributed on number of frequency carriers. However, if MBMS is on single frequency carrier, the network should provide unicast services on the same carrier for the connected UEs interested in any MBMS service which are not capable of CA or dual reception. Resource congestion may be experienced for unicast services. This is made worse because all MBMS services also have to be offered on the same carrier.  On the other hand if MBMS load can be distributed on multiple frequencies, congestion on unicast services could be minimised. For example a highly popular MBMS service could be provided on a carrier where a few number of subframes are allocated for MBMS. As large proportion of subframe resources is available for unicast, the congestion on unicast traffic could be controlled.
In order to provide service continuity support on multiple MBMS frequencies, the UE should be provided with a list of MBMS frequencies and/or a list of MBMS services provided and the corresponding carrier frequency. Similarly, the network should have knowledge of what MBSM service is received/interested in receiving by the UE. Hence the UE should indicate to the network which MBMS service and/or the corresponding frequency for the service. Signaling procedure to provide the above information is not seen, in our view, as an issue. 
Considering the forward compatibility and possible congestion on unicast service as explained above, we proposed to support service continuity mechanism (in Rel-11) considering the MBMS provisioning in multiple frequencies.

3 Conclusion 
This contribution discusses consideration of single or multiple MBMS frequencies for service continuity support in Rel-11.  Forward compatibility, signalling requirement and possible unicast congestion issues are discussed in light of single and multiple MBMS frequencies. It is concluded that multiple MBMS frequencies should be considered for service continuity mechanisms in rel-11.

Proposal 1: service continuity mechanism considering MBMS provisioning in multiple frequencies should be supported in Rel-11.
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