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Abstract of the contribution: An architecture proposal for how the MBMS GW can be used by an operator to provide his MBMS services also in other networks.
1.
INTRODUCTION

Normally the MBMS end-user density should only be high enough in areas in the HPLMN to motivate the use of MBMS bearers. Outside those MBMS service areas and the HPLMN, unicast bearers should be the most appropriate for providing and receiving the MBMS services. 
However a few scenarios have been identified where it could be motivated to also use MBMS bearers in networks other than HPLMN. One of these scenarios is when there are temporary (or permanent) concentrations of potential MBMS users in an area of another operator, e.g. sport events or specific tourist areas. Another scenario is when an operator owns a larger network which includes several PLMN’s, and where he uses a centralized model for providing MBMS services to all or several PLMN’s. A third identified scenario is a large operator network which includes only one (or a few) PLMN, but where the large network is divided into several separate subnetworks or regions. In such a network certain MBMS services may be targeted to all the regions, besides any local and regional services.          

2.
DISCUSSION

2.1
Multi-PLMN / multi-regional scenario


[image: image1]
Figure 1:  MBMS in multi-PLMN/multi-regional scenario
The figure above outlines an architecture for the evolved MBMS which supports provision of MBMS services over PLMN boarders or regional/subnetwork boarders.
It would be possible to have a simple architecture with a single MBMS GW as entry-point for MBMS bearers in each PLMN or Region/subnetwork. A single common eBM-SC located on a central site can serve all PLMNs (or regions/subnetworks). Each eBM-SC – MBMS GW is connected via the SGmb & SGi-mb reference points. For evolved MBMS in Rel-8 with Broadcast mode and Enhanced broadcast mode these should be the only required inter-PLMN reference points. The Rel-7 Mz reference point between BM-SC’s for end-user authentication purposes should not be needed in the above scenario. 
It should be possible to combine the centralized approach with also providing localized MBMS services. This is indicated in the figure above by the dotted eBM-SC’s in each PLMN/Region.

A pre-requisite for a centralized approach for MBMS services is that the MBMS Service Area definitions are co-ordinated among the PLMN’s or regions/subnetworks. With the TMGI’s allocated in the eBM-SC, and the globally uniqueness of the full-length TMGI there should be no strict requirement for TMGI co-ordination, but for simplicity a co-ordination if the TMGI’s among the PLMN’s would allow the short-form of TMGI to be used over PLMN boarders. Also in the combined approach with both centralized and local MBMS services a co-ordination of TMGI ranges would simplify network planning. 

2.2
Sport event / tourist area scenario

The scenario with temporary (or permanent) concentrations for visiting subscribers interested in MBMS services, could also be based on the proposed architecture above. The “central site” in the figure above would then be the HPLMN. The differences that exist would be related the different trust relationship between the PLMN’s, and the fact that MBMS Service Areas cannot be co-ordinated. 
The assumption is that an operator that offers an MBMS service learns that there will be or are a large interest in his service in a specific area in a foreign network. If the concentration of MBMS users motivates the use of MBMS bearers (instead of unicast bearers which are always possible to use in all networks) the operator may make bilateral agreements with an operator to provide MBMS bearers for the specific areas. In the basic scenario, information such as TMGI and MBMS Service Area in the foreign network is then exchanged and configured into MBMS GW and eBM-SC is indicated by 3) and 4) in the figure below.     
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Figure 2:  MBMS in VPLMN - Sport event/tourist area scenario

1. MBMS bearer coverage in VPLMN for selected foreign services according to operators’ bilateral agreements (SLA).
2. MBMS bearer coverage in HPLMN according to configuration of MBMS Service Areas

3. MBMS GW’s to connect to for each service (in HPLMN and VPLMN’s). For each VPLMN MBMS GW that the eBM-SC shall connect to, there are parameters from the SLA (e.g. MBMS Service Area to use in VPLMN, TMGI, Time-schedule, QoS, encryption keys) which shall be used in session control messaging towards that specific VPLMN. 
4. Policing of Session control messaging and connection authorization. Check of SLA parameters such as TMGI, MBMS Service Area, Time-schedule, QoS.  
When a session with coverage in the VPLMN is about to start, the eBM-SC – MBMS GW connection is established between to the VPLMN, and session control messages with configured Service Area etc is sent to the VPLMN in parallel to session messaging in the HPLMN.  
For better support of the above scenario, some enhancements could be introduced in Rel-8. To facilitate the administration of MBMS “roaming agreements” a new identifier e.g. MBMS Roaming Agreement ID could be introduced. Parameters, IP addresses etc could then be bound to that id when exchanged and configured into nodes. In an advanced scenario it may also be possible to provision certain parameters dynamically over the SGmb interface.
A pre-requisite for the simplified type of inter-PLMN or inter-Region provisioning of MBMS bearers and services is that there exists a simple and straight forward interface between PLMNs (or regions). There have been proposals in earlier SA2 meetings for splitting up the MBMS GW into different CP- and UP-nodes with separate interface in-between. In such a scenario which opens for multiple CP-nodes, the “MBMS roaming interface” would not be of a simple 1-to-1 node relationship between operators anymore. The specification effort and cost of operation would be significantly higher, to little or no benefit. To facilitate roaming it is therefore proposed to keep the CP and UP parts together in one entity, an MBMS GW.  This is also in line with the unicast architecture where both CP and UP is kept together in the Serving GW – PDN GW inter-PLMN interface. 

3.
PROPOSAL

It is proposed to adopt the model discussed above for inter-PLMN and inter-Region provisioning of MBMS bearers. A proposal of update to TS 23.401 is attached below.

Note, this proposal assumes a “joint” MBMS GW function as described and proposed in Tdoc S2-073352. The joint MBMS GW function has some advantages for the roaming cases. However, the functional split of MBMS GW functions does not impact the roaming architecture, when using MBMS in a foreign network.
First change

4.2.3
MBMS architecture


[image: image4]Figure 4.2.3-1. MBMS Architecture for 3GPP Accesses

Editor's Note: MCE and related interfaces are not show in the figures. The node in E-UTRAN where M?-C is terminated is FFS by RAN WGs. 

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.

NOTE:
The eBM-SC uses both MBMS Bearers (over SGmb/SGi-mb) and EPS Bearers (over SGi)
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Figure 4.2.3-2: MBMS Roaming Architecture for 3GPP Accesses

End of changes

eBM-SC





MBMS 


GW





eBM-SC





MBMS 


GW





eBM-SC





MBMS 


GW





eBM-SC





Central Sitexyz





PLMNx


or


Regionx





PLMNy


or


Regiony





PLMNz


or


Regionz





content





SGmb & SGi-mb





2





1





UE





UE





UE





UE





UE





MBMS


GW





E-UTRAN





HPLMN





VPLMN





eBM-SC





SGmb 


& 


SGi-mb





UE





E-UTRAN





MBMS


GW





3





4





MBMS�CP 





SGi





PDN�Gateway





M1-U





SGmb





Content Provider





M?-C





eBM-SC





MBMS�UP 





SGi-mb





E-UTRAN





”





Uu





-





LTE





“





UE





MBMS�CP 





SGi





PDN�Gateway





M1-U





SGmb





Content Provider





M?-C





eBM-SC





MBMS�UP 





SGi-mb





E-UTRAN





”





Uu





-





LTE





“





UE








3GPP

SA WG2 TD


_1249225078.doc








M1-U







eBM-SC











M?-C



















VPLMN







HPLMN







Content Provider







E-UTRAN



















Uu











LTE







“







UE







MBMS Gateway







































SGmb



&



SGi-mb




















