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Abstract of the contribution:

This contribution describes several aspects of separating the MBMS-CP and MBMS-UP and standardising an open interface between them.

1. Introduction

In the last SA2 meeting in Orlando, the basic architecture for MBMS was discussed and later agreed in document [1]. In [1], one of the FFS is whether the MBMS CP and MBMS UP functionalities are separated by an open interface.

Editor’s Note: It is FFS if the CP and UP functions of the MBMS entity are separated and connected with a reference point in between or if it is one entity handling both MBMS CP and UP functions.

We would like to propose in this contribution that an open interface between the MBMS CP and MBMS UP functions is standardised and we discuss several related aspects.

2. Discussion

One of the issues that need to be discussed is about whether the MBMS CP and MBMS UP functions are separated by an open interface or not. One of the obvious reasons for the existence of this interface is to achieve better handling of the session management and control signalling for enhanced broadcast services. Since having the MBMS CP function to control the areas locally, would allow for more efficient and effective signalling without wasting of resources and without flooding the transport network with un-necessary signalling and data.

More details about the above issues and others are discussed below.

2.1. Deployment Aspects for Consideration
· Deployment of MBMS Service Area: For network deployments that would be incrementally expanded, it is beneficial that MBMS CP and MBMS UP functions are separated so the entities comprising these can be upgraded independently of each other as the network expands.

· An MBMS UP entity might be able to serve a larger area compared to a MBMS CP entity, as CP involvement for control with the eNB means that interaction is needed between the MBMS-CP and the RAN.  

· A consequence of the above is then that there might be the need for more MBMS CP entities than MBMS UP entities, hence splitting them is more beneficial
· Different factors influence the capacity of the MBMS CP and MBMS UP. One of these factors is the number of services provided, which influences the size of the MBMS UP. Whereas the MBMS CP capacity is influenced by the number of eNBs and geographical distribution of the MBMS service areas and possible also by the number of users. Hence separating the MBMS CP and UP functions results in a more efficient deployment. 

· Having an open interface allows to couple MBMS functionalities with existing and accepted EPC entities such as the MME and S/P-GW to achieve the same benefits discussed for those entities 

· No need to go over again the same discussions held for the separation of MME from S/P-GW that will only lead to more delays in standardisation work

· Separation of MBMS CP from MBMS UP functions and placement of MBMS CP function at MME would allow re-use of the SCTP association between the MME and eNBs in the pool area of the MME (which is already agreed for the S1-C) for MBMS Session Management signalling.

· Separation of MBMS CP and MBMS UP functions would serve to ease the transition for MBMS in SAE so that the provision of MBMS services to pre-SAE systems be considered from an integrated SAE core network

· No extra interfaces would be required, as existing ones (e.g. S3/S4 from S-GW/MME) could be re-used

· For migration to Rel.8 some operators and vendors consider to re-use existing SGSN and upgrade them with possible new features and utilise them as MME. Hence, even Release 7 MBMS features would be available in a single node, with the consequent reduction in development costs.

· Separation of MBMS-CP and MBMS-UP would be beneficial for re-using all existing interfaces defined for Rel.8 if the MBMS-CP is placed at MME and the MBMS-UP is placed at the S-GW.

· Separating the MBMS CP and MBMS UP functions could be seen as requiring more standardisation effort, however this additional effort would be greatly reduced if existing interfaces were reused as reference points between them, i.e. S11 and Rel-6/7 MBMS Gn can be reused as a basis.
2.2. Scalability of Signalling for Session Management: 

In case the MBMS CP and MBMS UP functions are collocated in one entity, all session control signalling has to originate from this combined entity. Then there is the need to scale for managing the signalling to the whole MBMS service area in case of medium to large deployments. One proposal [1] utilises the MCE entity between the combined MBMS CP/UP so the session control messages are sent to the MCEs, which in turn send the session control messages to the eNBs. This effectively scales the signalling but it depends on the existence of the MCE always, which is not the case for some deployment scenarios –i.e. lightweight architecture. Other proposals [2,3] don’t rely on MCE to scale but rather uses IP multicast for MBMS session control signalling. This is currently under discussion in RAN3. However, problems with reliability mechanisms using repetitions even for successful transmission cases leading to inefficient signalling may be identified. Another aspect regarding a repetition scheme is that the optimal number of repetitions, in order to limit the signalling inefficiency as much as possible, depends on TNL quality. Considering that MBMS services will be provided in wide area, such as a whole country or PLMN, it will be difficult to manage the correct number of repetitions, since the entire TNL might include several types of networks providing different quality. For example parts of the TNL may be owned and managed by the mobile operator while other parts may be owned and managed by another TNL operator.

On the other hand, separating the MBMS CP from the MBMS UP function and integrating it at the MME eliminates the scalability problem since MMEs are essential elements of the EPC (i.e. thought to be always present) which could in turn provide the session control signalling to all the eNBs contained in the pools to which they belong.

2.3. Functionality for Broadcast and enhanced broadcast

Broadcast mode transmissions may not require any fine scoping regarding the area of transmission (i.e. MBMS Service Area), hence a combined MBMS CP/UP entity does not need to worry about where to send the data or control messages. This may sound as advantageous, however, such a benefit is not possible for the cases in which enhanced broadcast mode is utilised. 

From RAN definition, enhanced broadcast mode focuses on saving radio resources by performing counting at the eNBs. However if all eNBs receive user plane data and signalling and enhanced broadcast is only enforced at the eNB, this can be considered as a huge waste of resources in the TNL. In addition, some kind of feedback from the RAN entities may be proposed in order to optimise the delivery of data. Then, having a separated MBMS CP entity that is localised and that would control how and where this enhanced broadcast data is sent, is the best approach. This would further avoid that unnecessary signalling and data is sent from the EPC and interactions between RAN and EPC are kept geographically localised. Any further optimisations may require signalling in the network for service request/service registration, which may be best handled at the MBMS CP function placed at, e.g., the MME.

2.4. Functionality required for SC-PTM and MC-PTM 

According to different needs and deployment scenarios, there may be different MBMS UP entities for SC-PTM and MC-PTM (e.g. content synchronisation is special function required for achieving SFN transmission for MC-PTM). However the MBMS CP functionalities can remain always the same. It would be more efficient to separate the MBMS CP and UP functions as to achieve more diversified deployments and services areas tailored for specific delivery modes.

3. Proposal

This contribution has discussed several aspects and benefits of separating the MBMS CP and MBMS UP functionalities and proposes to standardise an open interface between them. In addition we would like to propose that the MBMS CP and MBMS UP functions are mapped into the existing EPC entities that handle control and user plane aspects. 
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