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Introduction:

Last meeting, the architecture of eMBMS has been discussed and functionally defined for the units. However, the relationship between the MBMS units hasn’t got an explicit description, and the session control signalling, the bearer establishment flow also haven’t finished. More important, different architecture and functions of the units will lead to different signaling flow, so, this contribution aims to compare 3 kinds of main architectures for the eMBMS, and tries to choose one more fitter for both SAE system and MBMS services.
Discussion:
3 kinds of architectures have the same units, i.e. MBMS1, and MBMS2 as the core network units. The Difference exists in the function of the units and location of interface.

Alternative 1): following the current description in the TS.
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The main idea of this alternative is that: MBMS1 takes the role of session control plane, MBMS2 handles the user plane services, including IP multicast allocation for the bearer. One of the procedure of MBMS session control and bearer establishment can be list here:
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1. The eBM-SC sends an eMBMS Session Start Request message to MBMS2 when it’s ready to send MBMS data.

2. MBMS2 transmits the Request message to all MBMS1s connected.

3. MBMS1 handles the message. MBMS1 sends an eMBMS Session Start Notification message to MBMS2 for requesting an IP multicast address (for bearer, we may call it path address) and notify the MBMS2 user plane related information of the coming MBMS service.

4. The MBMS2 allocates a Path address for the MBMS service and returns it in the acknowledge message. 

5. MBMS1 sends eMBMS Session Start Response to MBMS2.
6. MBMS2 transmits the Response to eBM-SC.
7. MBMS1 sends eMBMS Session Start Request message with the Path address to E-UTRAN nodes. 
8. The nodes which receive the Request message would return a response message.

9. The E-UTRAN nodes which receive the Request message get the Path address, and use it to initiate JOIN Request for the MBMS bearer.

10. The eBM-SC sends the data.

Alternative 1) analysis:
Advantages: 
(1) Control and User plane are split into 2 units, similar with the SAE architecture, so it’s easies to be merged into the SAE architecture.

(2) MBMS related interfaces are integrated in MBMS2, easier to connect with eBM-SC, because the interfaces are both based on the IP.
Drawbacks: 
(1) Session control function in MBMS1 is just to transfer the message to appropriate E-UTRAN nodes. But now MBMS1 needs interact with MBMS2 for the session.

(2) The procedure fells a little redundant, for example, the step 3, but it’s necessary. MBMS2 has nothing to do for the session control when it receives the request.
(3) Impact on functions of MBMS2. Any information (except for Path address) needed by User Plane function of MBMS2 would from MBMS1.
Alternative 2): SGmb interface connects between the MBMS1 and eBM-SC.
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The MBMS1 and MBMS2 hold the same functions as alternative 1), except the interface of SGmb related. For the procedure, MBMS2 would not transfer the session control message to MBMS1. others not changed.

Alternative 2) analysis:
Advantages: 
(1) Control and user plane are split into 2 units. 

(2) The SGmb interface can be defined clearly.

Drawbacks: 
(1) If the MBMS1 locates in the MME of SAE system, the SGmb interface would be added between MME and eBM-SC. In reality, If the MME and eBM-SC are not in the same signaling network, so the connection of SGmb interface would be complex.
(2) MBMS1 still need send request to MBMS2 for the Path address and notice the MBMS2 some information bearer related, such as QoS, Session Start time, etc. 

(3) MBMS1’s session control function is just to transfer the message to appropriate E-UTRAN nodes. But now it needs Sm interface connect MBMS2 to interaction some information.
Alternative 3): Control and User Plane fasten on the MBMS2.
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It has the same architecture as the alternative 1), but different in the function of MBMS1, MBMS2 and Sm interface. Specially:

MBMS1: Proxy of session control, receiving session signaling and transfer it to the connected E-UTRAN nodes.
MBMS2: Control and User Plane of the eMBMS service. Handle the session control message, restore related information, allocate a path address, transfer signaling to MBMS1 over Sm, and other User plane functions.
One possible session start request procedure based on this architecture is that:
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1. The eBM-SC sends a eMBMS Session Start Request message to MBMS2 when it’s ready to send MBMS data.

2. MBMS2 handles the message, restore related information for the session, and allocates a path address for eNodeB to initiate JOIN request, 
3. MBMS2 response eBM-SC with the eMBMS Session Start Response message.

4. MBMS2 sends eMBMS Session Start Request to MBMS1 with the additional parameter of path address.

5. MBMS1 transmits the Request message to E-UTRAN nodes connected. After receiving the message, the E-UTRAN nodes return a response to MBMS1.
6. MBMS1 sends the received eMBMS Session Start Response message to MBMS2.

7. The E-UTRAN nodes which receive the Request message get the Path address, and use it to initiate JOIN Request for the MBMS bearer.

8. The eBM-SC sends the data.

Alternative 3) analysis:

Advantages: 

(1) control and user plane are integrated into 1 unit, so the user plane can obtain the session information directly. The procedure would be predigested.
(2) Control plane has no much functions, so MBMS2 would not be more complex for adding the control function.

(3) MBMS1 take the role of proxy of Control Plane, has no much function except the message transferring. And it would not add too much load for MME if the eMBMS converges in SAE system.
(4) the Sm interface can be defined easily.

Drawbacks: 

(1) control and user plane are not split, some control function would considered by MBMS2;
(2) If the MBMS2 is merged into SAE system, the GW in the SAE system would handle a little signaling about MBMS session.
Conclusion:

Seen from the procedure, the alternative 3) has the easiest flow and bearer establish method;

Seen from the architecture, the alternative 2) has the most clear logic function splitting.

Seen from the reality, the architecture of alternative 3) and alternatve 1) would be easier to build.

In sum, due to the simplest flow, and little control function in MBMS session, we prefer the third alternative as our architecture, and then decide its procedure.
Proposals:
4.2.3
MBMS architecture
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Figure 4.2.3-1. MBMS Architecture for 3GPP Accesses

Editor's Note: MCE (Multi-cell/Multicast Co-ordination Entity) is not shown in the figure. 

NOTE:
The eBM-SC uses both MBMS Bearers (over SGmb/SGi-mb) and EPS Bearers (over SGi)

4.4.7
MBMS 

Editor’s Note: It is FFS how these functions are allocated to functional entity/entities.

4.4.7.1
MBMS1 function

One or more MBMS1 function entities are used in a PLMN.

MBMS1 functions include:

-
Session control Proxy of MBMS bearers to the E-UTRAN access (including reliable delivery of Session Start/Session Stop to E-UTRAN)

-
Transmit Session control messages towards multiple E-UTRAN nodes

-
It is FFS whether MBMS1 filters the distribution of Session Control message to E-UTRAN nodes based on MBMS service area 

-
It provides an Sm interface to the MBMS2 function: it receives MBMS service control messages and the IP Multicast address for MBMS data reception from MBMS2 function over this Sm interface
NOTE:
When a UE leaves or enters MBMS bearer coverage, the service continuity is handled by the Service Layer (in UE and network).

4.4.7.2
MBMS2 function

One or more MBMS2 function entities are used in a PLMN.

MBMS2 functions include:

-
It provides an interface for entities using MBMS bearers through the SGi-mb (user plane) reference point
-
It provides an interface for entities using MBMS bearers through the SGmb (control plane) reference point
-
Session Control function, receiving Session Start/Stop message through SGmb and handle the signalling, and transfer the messages to contacted MBMS1 with allocated IP multicast address.
-
IP multicast distribution of MBMS user plane data to eNodeBs (M1-U reference point)

-
Content synchronization for MBSFN (MBMS over Single Frequency Networks)

NOTE:
In case of mobility in or out from an MBMS service area, the service continuity is handled by the Service Layer (in UE and network).
-
Header compression for MBSFN MBMS data

-
It allocates an IP Multicast address to which the eNodeB should join to receive the MBMS data. This IP Multicast address is provided to the eNodeB via MBMS1 function.

-
MBMS2 can communicate with multiple MBMS1
4.4.7.3
eBM-SC

The eBM-SC is a functional entity which provides the functions on MBMS service layer. It may serve as an entry point for content provider MBMS transmissions, used to authorise and initiate MBMS bearers within the PLMN and can be used to schedule and deliver MBMS transmissions. The eBM-SC is further described in 3GPP TS 26.346 [13].

5.8
MBMS

5.8.1
General Description 

MBMS is a point-to-multipoint service in which data is transmitted from a single source entity to multiple recipients. Transmitting the same data to multiple recipients allows network resources to be shared.

The Evolved MBMS supports two modes, MBMS Broadcast Mode and MBMS Enhanced Broadcast Mode. 

5.8.2
eMBMS Session Start Procedure 

This procedure has the same application scenarios as the one in GPRS for MBMS, except for the path address allocation and transmission. 
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1. The eBM-SC sends a eMBMS Session Start Request message to MBMS2 when it’s ready to send MBMS data.

2. MBMS2 handles the message, restore related information for the session, and allocates a path address for eNodeB to initiate JOIN request, 
3. MBMS2 response eBM-SC with the eMBMS Session Start Response message.

4. MBMS2 sends eMBMS Session Start Request to MBMS1 with the additional parameter of path address.

5. MBMS1 transmits the Request message to E-UTRAN nodes connected. After receiving the message, the E-UTRAN nodes return a response to MBMS1.

6. MBMS1 sends the received eMBMS Session Start Response message to MBMS2.

7. The E-UTRAN nodes which receive the Request message get the Path address, and use it to initiate JOIN Request for the MBMS bearer.

8. The eBM-SC sends the data.

5.8.3
eMBMS Session Stop Procedure 

This procedure has the same application scenarios as the one in GPRS for MBMS, except for the path address allocation and transmission. 
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1. The eBM-SC sends a eMBMS Session Stop Request message to MBMS2 when the session is over.

2. MBMS2 handles the message, if the Path address would not be used by other current session, the address would be retrieved by the MBMS2, 
3. MBMS2 response eBM-SC with the eMBMS Session Stop Response message.

4. MBMS2 sends eMBMS Session Stop Request to MBMS1 with the additional parameter of path address.

5. MBMS1 transmits the Request message to E-UTRAN nodes connected. After receiving the message, the E-UTRAN nodes return a response to MBMS1.

6. MBMS1 sends the received eMBMS Session Stop Response message to MBMS2.

7. The E-UTRAN nodes which receive the Request message use it to initiate Leave Request for the MBMS bearer if the address would not be used by other session.
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