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1
Introduction
This paper introduces the proposed design for how the LTE/SAE architecture will support MBMS, the design incorporated the following factors:

· To overcome the difficulties of a flexed network (where all network nodes (MME, UPE, SGSN) are interconnected to RAN nodes (e.g. eNodeB, RNC)), it is proposed to use a single controller to manage the locations and nodes for the distribution of data. This node correlates the service area and the superset of Tracking Areas, to ensure an efficient signalling and data distribution in the network.

· To ensure the distribution of a multicast service in an efficient manner over this interface between the Core network nodes, it is proposed that the IP multicast Service is tunnelled through an IP Multicast bearer, optimising the transmission links especially on the last mile when the links may be daisy chained.

· To ensure the distribution of off-network IP Multicast services is completed in an efficient manner as the on-net services, the IGMP multicast Join messages are intercepted by the UPE from the P2P bearer, allowing the grouping of services which would have traditionally been provided via point-to-point transmission in the existing system. 

2
IP Multicast / MBMS Multicast

2.1
MBMS/IP Multicast Registration Procedure
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1. UE sends IGMP Join message (including IP Multicast Address of service)

2. The UPE receiving the Join message, requests the MME to setup the Multicast service identified by the IP Multicast Address for the identified UE.

3. The MME Authorization from the BM-SC on whether the Multicast Service (identified by the IP Multicast Address) can be provided to this UE, and if so in which manner: point-to-point or point-to-multipoint.

4. The BM-SC either indicates P2P, P2M or Reject the UE. 

i. For P2P: the MME indicates to the requesting UPE that the UPE should  directly serve the IP multicast service to the UE. 

ii. For the P2M: the BM-SC provides the MME with the TMGI (and the address of the Multicast Controller) which is to be used for this service. The MME stores this information in the UE Context stored at the MME.

iii. For Reject: the MME indicates to the requesting UPE that the service should be provided to UE and the UPE rejects the IGMP join.

5. The UPE is informed by the MME how to proceed with the IGMP Join Request.

i. If P2P: The UPE will then join the IP multicast group directly, but no CN optimisation is performed. All the remaining steps are skipped.

6. The MME configures the UE with the MBMS Context, providing the TMGI to the UE.

7. The MME updates the UE context stored in the eNodeB to include the TMGI.

8. If the MME does not control a UE in the current Tracking Area and Routeing Area of this UE, which also requires this Service (identified by TMGI and IP Multicast Address), the MME requests the Multicast Controller to provide the MBMS service to the Tracking Area/ Routeing Areas with the MBMS Location Update message.


When a MME no longer controls UEs in a Tracking Area/Routeing Area then the MME contacts the Multicast Controller again with the MBMS Location Update message.

9. The Multicast Controller acknowledges the MME with the MBMS Location Update Accept message.

10. If this is the first request for the Multicast Service then the Multicast Controller contacts the Multicast UPE to request that it Join the Multicast service.

11. If the requested Multicast Service is hosted by the BM-SC in a network, the Multicast controller contacts the BM-SC requesting that the Multicast controller be notified of starting Sessions, and of the QoS requirements of this service.

12. The UPE Joins the Multicast service, which could be hosted on the internet or the BM-SC. If this service is already running then the Multicast UPE informs the Multicast Controller.

2.2
The Multicast Session Start Procedure

When the Multicast session is ready to be delivered, the Multicast Controller is contacted by either the BM-SC or the Multicast UPE.
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Option a) – This is an internet IP multicast service - the service is triggered by the reception of downlink packets from the IP multicast address.

1. The Multicast UPE receives packets from an IP Multicast Service to which it has joined.

2. The Multicast UPE informs the Multicast Controller with the MBMS Session Start message that the IP Multicast Start service is starting. The Multicast Controller informs the UPE which Private IP Multicast should be used for the distribution of the “Multicast Service” between the Multicast UPE and the eNodeBs.

Option b) – This is an Operator controlled MBMS multicast service - the service is triggered by the BM-SC with the MBMS Session Start Request message.
1. The BM-SC informs the Multicast Controller that the MBMS Service (TMGI) is imminent.

2. The Multicast Controller informs the Multicast UPE which Private IP Multicast should be used for the distribution of the “Multicast Service” between the Multicast UPE and the eNodeBs.

Then the rest of the procedure is the same for both options:

3. When the Multicast Controller is informed that the MBMS session is starting, the Controller sends the MBMS Session Start message to each of the eNodeBs controlling cells in the Tracking area currently containing UEs interested in this service. This message includes the TMGI, the private IP Multicast Address as well as additional MBMS service specific and session specific information.

4. The eNodeB initiates the IGMP joining procedure for the private IP Multicast Address provided by the Multicast Controller.

5. The eNodeB triggers the LTE MBMS procedures towards the UEs. For any UE in Active State, where the UE context stored at the eNodeB includes this TMGI, the eNodeB may inform the UE in a dedicated fashion. 

6. The Downlink data for the Multicast Service is distributed to the eNodeBs which have joined the Private IP Multicast distribution tree.

2.3
The Session Stop Procedure
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The session stop procedure, like the session start procedure, has two options for the triggering process. 

Option a)
When the Multicast Service was configured for off-net IP Multicast Services the Multicast UPE is responsible for informing the Multicast Controller when the data has stopped for some time.

Option b)
When the MBMS Service was started by signalling from the BM-SC, i.e. for on-net services, it is the responsibility of the BM-SC to inform the Multicast Controller, with the MBMS Session Stop message, when the Session is concluded.

1) The Multicast Controller instructs the Multicast UPE to stop the transmission of any data for this service.

2) The Multicast Controller informs the eNodeB that the MBMS/Multicast session has terminated, and that the eNodeB can release resources for this MBMS/Multicast service.

3) The eNodeB triggers the LTE MBMS session stop procedures towards the UEs.  

4) The eNodeB triggers the deactivation of the private IP Multicast bearer structure.

2.4
MBMS Multicast De-Registration
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 The process to De-Register the UE for the IP multicast service is the reverse process of the registration. The following are the important points to note:

1)
The IGMP Leave is intercepted by the UPE

3)
The BM-SC is informed of when this UE no longer requires the Service.

6/7)
The TMGI is de-allocated from the UE context at the eNodeB and the MBMS context is the deactivated in the UE.

8)
If the MME no longer controls any UEs requiring this service in a specific Tracking Area/Routing Area, the MME informs the Multicast controller.

10/11/12)
When the last Tracking Area/Routeing Area is removed from the Service, at the Multicast Controller the controller triggers the leaving of the service.

3
MBMS Broadcast Services

3.1
The Broadcast Session Start Procedure
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1. The BM-SC informs the Multicast Controller that the MBMS Broadcast Service (TMGI) is imminent.

2. The Multicast Controller instructs the Multicast UPE to Join an IP Multicast service, and informs the Multicast UPE which Private IP Multicast should be used for the distribution of the “Multicast Service” between the Multicast UPE and the eNodeBs.

3. The UPE Joins the Multicast service, which is hosted on the BM-SC. 

4. When the Multicast Controller sends the MBMS Session Start message to each of the eNodeBs controlling cells in the Service Area of this service. This message includes the TMGI, the private IP Multicast Address as well as additional MBMS service specific and session specific information.

5. The eNodeB initiates the IGMP joining procedure for the private IP Multicast Address provided by the Multicast Controller.

6. The eNodeB triggers the LTE MBMS procedures towards the UEs.

7. The Downlink data for the Multicast Service starts to flow from the BM-SC to the Multicast UPE. 

8. The Downlink data for the Multicast Service is distributed to the eNodeBs which have joined the Private IP Multicast distribution tree.

3.2
The Session Stop Procedure

The procedure for the session stop for the Broadcast case is the same as that for the Multicast case, see sub-clause 2.3

3
Proposal

 It is proposed that the above text in the body of section 1 and the text in section 2 is copied ("as alternative 1") into a new key issue on MBMS in TR 23.882.
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