3GPP TSG RAN3 Meeting#53bis



R3-061565
Seoul, Korea, October 10th / October 13st  2006
Agenda Item:
7.3.6
Source: 
Nortel Networks 

Title: 
E- MBMS Architecture
Document for:
For Discussion and Approval
1 Purpose
The purpose of this paper is to decide on the most appropriate architecture for MBMS broadcast in LTE.

2 Introduction
While we are finalizing the LTE architecture, we should conclude at the same time on the LTE MBMS broadcast architecture in order to make sure that the support of MBMS will nicely suit in the elected LTE architecture.

It is believed that the following principles should be followed for the LTE MBMS architecture:

· The solution should be generic enough to enable any kind of IP-based applications,
· The solution should at the same time enable efficient use of specific demanding applications like Mobile TV,
· The solution should be cost-effective,

· The solution should be easily inter-operable with the R6 MBMS existing solution to match the generic framework of a smooth migration of UMTS networks towards SAE/LTE.

Three possible architectures are thus compared in the next section for evaluation against the above-defined criteria:
· Architecture involving eNodeBs,
· Architectures involving eNodeBs and BM-SCs,
· Architectures involving eNodeBs, Gateways and BM-SCs.
3 Comparison of three possible architectures for LTE
3.1 Solution 1: Architectures based on the eNodeBs only,

The simplest architecture to specify is certainly one that would only involve the eNodeBs. 

Service announcement: Before the service, service announcements need to be performed by non 3GPP means. They could for instance use the IETF Service Announcement protocol. 
The distribution tree must be built by non-3GPP mechanisms also. This could be done by O&M or the eNodeBs could use the IP multicast protocols.

Session Start: the session start message is sent to all eNodeBs of the distribution tree. Each eNodeB must be able to map the received service id onto a given set of resources to be set up. The mapping of the LTE MBMS services onto associated radio resources could be configured e.g. by O&M means.
The main advantage of this first architecture is the simplicity as only the radio interface between the UE and the eNodeB needs to be standardized. The main disadvantages are less operator control because of the absence of the BM-SC and it also requires a second PDCP function in the eNodeB in order to compress the datagrams of certain IP-based applications, if needed. 
In this option, only RAN1/RAN2 sub-working groups are impacted and the SA4 group for the application transport and codec aspects.

3.2 Solution 2: Architectures close to the release 6 MBMS architecture,

In that second solution, to the opposite of the first solution presented above, following the MBMS R6 architecture concept would mean that all the LTE nodes become involved in the LTE MBMS.
Somehow, this solution would work like the release 6 MBMS with the eNodeB playing the role of the release 6 RNC: 
The solution first keeps the BM-SC node facilitating the centralized control by the PLMN network operator: the BM-SC can serve as an entry point for the content providers of MBMS transmissions for the service provisioning (used to authorize and initiate MBMS Bearer services within the PLMN) and for the service delivery (used to schedule and deliver MBMS transmissions).

Then the ASGW node would be used for building up the distribution tree based on the service area information from the BM-SC. MBMS data streams would be then possibly compressed by the ASGW user plane part if needed.
The eNodeB would configure the appropriate radio resources based on the QoS that has been expressed in LTE language received from the ASGW.
The main advantage of this solution is that it reuses the existing release 6 MBMS architecture and nodes which is interesting for incumbent operators: easier integration, better interoperability, cost savings. The drawback is more specification work foreseen in order to standardize the function, involving multiple 3GPP sub-working groups:
In this option, RAN1/RAN2 are impacted, SA2 for architecture aspects, SA4 for application transport and codec aspects, RAN3 for the eNodeB to ASGW interface (S1 interface) and CT4 for the ASGW to BM-SC interface.

3.3 Solution 3: Architectures based on the eNodeBs and the BM-SCs,

As a compromise or more precisely as an intermediate solution between the two previous solutions, one could simply think of a similar architecture but where the ASGW node is by-passed. 

According to this third candidate architecture, session announcements would be provided by the BM-SC. 
In the absence of an ASGW, the eNodeBs could either use non-3GPP mechanisms to build the multicast distribution tree like in the solution 1 above, or request U-plane tunnels between eNodeB- and BM-SC at reception of Session Start only for the relevant eNodeBs as determined from the service area information received from the BM-SC. 
Then, at Session Start, the eNodeBs would build up the radio resources corresponding to the QoS information here received directly from the BM-SC and for the cells corresponding to the indicated service area (e.g. by O&M). 
However, this solution is not as cost-efficient as the architecture 1 and is not reusable like architecture 2. In addition, this solution is deemed to lead to a fairly high number of eNodeB- ASGW connections and therefore potential scalability issues. Other identified drawback is the need to mirror the PDCP in the eNodeB like in solution 1 if it is desired to have a generic solution.

In this option, the impacted sub-working groups are RAN1/RAN2 for the radio aspects, SA2 for the architectural aspects, SA4 for the application transport and codec aspects, RAN3/CT4 for the NodeB to BM-SC interface.
4 Conclusion
This paper has investigated three candidate architectures for implementing the MBMS broadcast in LTE. 

It is believed that only solutions 1 and 2 presented above are interesting. Nortel preference goes for solution 2 in order to benefit from the reusability of the existing architecture defined for release 6 MBMS.

It is proposed to capture the section 3 into the appropriate part of the TR.
It is also proposed to agree on solution 2 at this stage.
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