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Introduction

A number of architectural options are described in the TR. A main difference is the use of dedicated or shared signalling connection for UEs especially on Iu.

In the following both these approaches are discussed. One of the approaches is proposed for the MBMS architecture.
Discussion

A major architectural decision for MBMS is the use of dedicated Iu connections per MBMS UE or not. A number of issues related to this decision are discussed in the following.

Broadcast delivers PtM data to UEs in the broadcast service area. As the network does not know the receiver it rather is the task of the UE to find the broadcast radio bearer also in case of moving between cells. In parallel to the broadcast the UE shall receive signalling for individual services (broadcast and multicast). For broadcast the network does not know the receivers, i.e. no access control and no charging for UEs is needed. Service provision and UE mobility must be possible without identifying, i.e. without dedicated signalling per UE. 

Multicast has PtM data transfer requirements similar to broadcast. The same mechanisms may be used to transfer data to moving UEs. UE individual signalling connections on Iu are not needed as only the CN needs to know the individual receiver for access control and charging purposes. Ciphering provides access control as it prevents unauthorised reception. Ciphering is performed for the shared resource and not individually per user. 

It is assumed here that contexts and MBMS data links are established in or between SGSN, GGSN and BM-SC. It is sufficient to discuss here whether MBMS RABs or only the related MBMS RAB signalling are specific per UE or not. If even more than the MBMS RAB should be specific per UE then the architecture becomes just more complex and traffic load and data transfer setup delays increase further. Or the architecture is very much the same as for PtP services, which saves no resources at all.

Dedicated signalling per UE would require an Iu connection per UE. Many MBMS services may deliver data in certain intervals, e.g. news every 30 minutes. Between such transfers the Iu connection is released or maintained. If released, any MBMS data transfer would create a massive signalling peak to setup the Iu connections for a huge number of users. If the Iu is not released, all MBMS UEs are always Iu connected and mobility management traffic would change drastically from RA Updates to handover/relocation. Furthermore, the RNCs have to keep much more UE contexts and perform much more RNC based mobility management. In any case UE individual MBMS causes problems for signalling traffic and performance in RNC and SGSN. Either handover/relocation traffic or Iu connection setup/release traffic increase drastically.

Dedicated Iu signalling per UE would require new handover/relocation procedures. Only the signalling and the PtP connections change. The MBMS bearer requires a completely different handling as this bearer is shared by multiple UEs.

The gain of using existing Iu means is marginal. Existing signalling means have to be changed anyhow as the data transfer resources are shared and therefore the bearer handling is different. 

To be more efficient than dedicated resources per UE there has to be a minimum number of receivers per cell. If there are only a few receiver per cell MBMS may be less resource efficient than individual PtP services as mobility management and power control are likely not the optimum when operating for many users on the same resource. Furthermore, because of statistics it is unlikely that all MBMS receivers are in the same cell. This means many cells have to have many MBMS users. Otherwise, PtP services may be used and there is no need for MBMS. Therefore, MBMS has to scale for a huge number of users. This is hardly to support by dedicated signalling per UE, especially when data channel have to be setup for all at the same time, or when a huge number of receivers is in the same cell (e.g. a stadium).

Conclusion

Only MBMS RABs with shared signalling (i.e. no dedicated Iu signalling per UE for MBMS data transfer) enable efficient MBMS. This is justified by following reasons:

· Dedicated signalling per UE requires an Iu connection per UE. If it were always maintained mobility management traffic would change drastically from RA Updates to handover/relocation and RNCs would have to keep always many UE contexts. If Iu would be released, any MBMS data transfer would create a massive signalling peak to setup many Iu connections before MBMS data transfers.

· Only shared RABs without dedicated signalling per UE scale for a huge number of MBMS receivers per service and per cell. For small numbers of receivers no new service is needed (PtP is more resource efficient).

· Dedicated Iu signalling per UE would require new handover/relocation procedures as only the signalling and the PtP connection(s) change but the MBMS bearer is not linked to this.

· Only marginal or no gain of using existing Iu means as bearer control for shared MBMS resources is completely different.

· User individual multicast contexts enable access control and charging in the CN. There is no need to have this for the shared MBMS RAN resources. Shared bearers require also shared control.

· MBMS RABs without dedicated Iu signalling are needed anyhow for broadcast as the network does not know the broadcast receivers. These MBMS RABs may also be used for multicast as the same requirements for mobility and QoS have to be fulfilled.

It is proposed to add these conclusions to the TR under a new heading “MBMS RABs” in chapter 6.

