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1.
INTRODUCTION

SA2 has agreed on the control plane architecture during last SA2 meeting. SA2 has also agreed the functionality of the MBMS1 and MBMS2 functions. This contribution proposes a first signalling flow for the eMBMS Session Start procedure and also architectural considerations for UTRAN connectivity.

[image: image1]
Figure 1: MBMS Architecture for 3GPP Access
2. Enhanced EPS architecture, which includes GERAN and UTRAN
However, before the actual signalling flows are presented and discussed, we first discuss the integration of Non-E-UTRAN 3GPP access systems (i.e. GERAN and UTRAN). MBMS is also defined for GERAN and UTRAN. It may be desired, that the same eMB-SC function control transmission via E-UTRAN and non-E-UTRAN. It may be even possible to transmit data via E-UTRAN and UTRAN simultaneously. 
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Figure 2:eMBMS reference architecture with E-UTRAN, UTRAN and GERAN access networks
Figure 1 depicts a reference architecture for E-UTRAN, UTRAN and GERAN access networks. The MBMS2 function forwards the MBMS session control through Sm interface to the MBMS1 function. It may further forward the MBMS session control through S4 to the SGSN in case of GERAN or UTRAN transmissions. Note, the existing Gmb interface includes a “2G/3G indicator”, which is used to select a subset of available access networks. In the following the “2G/3G indicator” is renamed into “access network indicator”. 
3. eMBMS Session Start Procedure for E-UTRAN
The eBM-SC initiates the MBMS Session Start procedure when it is ready to send data. This is a request to activate all necessary bearer resources in the network for the transfer of MBMS data and to notify interested UEs of the imminent start of the transmission.

Through this procedure, MBMS session attributes such as QoS, MBMS service Area, estimated session duration, time to MBMS data transfer are provided via the MBMS2 and MBMS1 functions to all eNodeBs in the addressed MBMS Services Area based on the “access network indicator”. The procedure allocates the user plane to MBMS2 function and to all eNodeBs of the addressed MBMS Service Area. 
Note, the below given sequence chart include E-UTRAN internal details for sake of completeness. It is not intended to include those details in the SA2 specification. Main reason is to show the full session start sequence also for single-cell and multicell transmission modes. 
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1) The eBM-SC sends a Session Start Request message to the MBMS2 function to indicate the imminent start of the transmission and to provide the session attributes (TMGI, bandwidth, MBMS service Area, access network indicator, list of downstream nodes ...). The eMBMS Session Start message includes a list of downstream MBSM1 functions. 
2) If the access network indicator include E-UTRAN access: The MBMS 2 function allocates an IP Multicast address from the transport network domain, which will be used by the MBMS 2 function to forward the MBMS data to eNodeBs. The MBMS2 function sends the eMBMS Session Start Request message containing the session attributes (TMGI, bandwidth, MBMS service Area, …) and the allocated IP multicast address to the MBMS1 function. 

If the access network indicator does not include E-UTRAN access, then the MBMS2 function forwards the MBMS session start message via S4 interface to the SGSNs. A direct tunnel (S12) may be used for the user plane directly to UTRAN.
3) The MBMS1 function transmits the eMBMS Session Start Message to all MCE in its serving area. The MBMS1 function may filter the destination MCEs (note, here it is assumed, that the MBMS1 function is aware about the association between MBMS Service Area and MCEs). Note, transmission reliability is handled by SCTP, therefore not response is needed.

a. If the MCE needs to decide the transmission mode (single- or multi-cell), the MCE sends a (Re-) Counting request to all eNodeBs in the serving area. The request contains the TMGI and time-interval in which the response is expected. This Counting request triggers the eNodeBs to determine the UE interest in the cell. For eNodeBs, which are always operating in single cell or always operating in multi-cell transmission modes, the MCE should continue with step 4). The MCE may use the (Re-) Counting procedure also for active MBMS bearers to revise the Single-Multi-cell decision.  
b. The eNodeB sends a Counting request over MCCH to all UEs in the Cell. The Counting request includes the TMGI as bearer identifier. UEs response to the counting request.
c. The eNodeB provide the results of the Counting Procedure to the MCE.

4) The MCE sends the Session Start message to all eNBs containing an indication of the Transmission Mode (Single-Cell or Multi-Cell). In case of Multi-Cell Session Start message, also MBSFN specific radio resource information is part of the message.
5) The eNodeBs join the transport network multicast group to receive the MBMS User Plane data. In case of Single Cell transmissions, the eNodeB may join/leave the multicast distribution tree depending on the UE interest. Thus, of the eNodeB does only MCCH announcement, then the eNodeB may not receive the actual MBMS data.

6) The eNodeB does MCCH announcement of the MBMS service. The MCCH announcement includes access information to receive the traffic channels. 

4. eMBMS Session Stop Procedure for E-UTRAN

The eBM-SC initiates the MBMS Session Stop procedure to release the MBMS transmission resources. 
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1) The eBM-SC sends a Session Stop Request message to the MBMS2 function to trigger the release of the MBMS bearer resources. 

2) The MBMS2 function forwards the Session Stop message via S4 interface to SGSN and/or via Sm interface to MBMS1.

3) The MBMS1 function forwards the Session Stop message towards E-UTRAN to trigger the release of the eMBMS transmission resources.

4) E-UTRAN releases the MBMS resources.

5. eMBMS Session Update Procedure for E-UTRAN

The eBM-SC initiates the MBMS Session Update procedure when the service area for an ongoing MBMS Broadcast service session shall be modified.

[image: image5.emf]UE

MBMS1

MBMS2 eBM-SC

1) Session Update Request

1) Session Update Response

2) eMBMS Session Update Request

2) eMBMS Session Update Response

3) eMBMS Session Update Request

MCE

(SC/MC serving)

4) E-UTRAN Updates Resources 


1) The eBM-SC sends a Session Update Request message to the MBMS2 function to trigger the release of the MBMS bearer resources. 

2) The MBMS2 function may store the new session attributes and forwards the Session Update message via S4 interface to SGSN and/or via Sm interface to MBMS1.

3) The MBMS1 function forwards the Session Stop message towards E-UTRAN to trigger the release of the eMBMS transmission resources.

4) E-UTRAN releases the MBMS resources.

6. Proposal
The proposal is to include the above described signalling sequences and the updated architecture into the according SA2 specification. Note, it is currently discussed, whether to continue the eMBMS work in 23.401 or move it to either to 23.246 or to a new specification. 
MBMS�1 





SGi





PDN�Gateway





M1





SGmb





Content Provider





M3





eBM-SC





MBMS�2 





SGi-mb





E-UTRAN





”





Uu





-





LTE





“





UE
























































Sm






























































3GPP

SA WG2 TD


