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1. Introduction
At RAN3#55bis meeting, the user plane path of MBMS multi-cell transmission mode was confirmed as BM-SC – EMBMS-GW – ENB. The MBMS CP path is left to be decided. After analysis, we think involving the MCE in session control is not the best choice, and the MBMS CP path should be BM-SC – GW – ENB. 
2. Discussion
2.1. MCE involved in the MBMS CP path?
2.1.1. Description

The MBMS CP path can be generally described as from the BM-SC, EPC, to E-UTRAN. It is used to deliver MBMS session control messages to setup/modify/release the MBMS bearer. So where and when the MBMS bearer is created or released affects the decision of the MBMS CP path. From the confirmed MBMS UP path, the MBMS bearer can be deduced to include 3-parts as shown in Fig-1. 


[image: image1]
Figure-1: MBMS bearer model

Note:

- the MBMS S5-bearer is managed by the BM-SC and the EPC nodes, how to manage the S5-bearer is FFS and shall be discussed in SA2. 

- the MBMS S1-bearer is managed by the EPC nodes and the E-UTRAN nodes. 

- the MBMS Uu-bearer is managed by the E-UTRAN nodes. 

Four candidate solutions for MBMS CP path from RAN3#55bis meeting are as follows:

-  BMSC – MCE – ENB
-  BMSC – GW – MCE – ENB 
-  BMSC – GW – ENB 
-  Possibility to involve another node (apart from the GW to be investigated)
MCE is assumed to be a RAN logical node due to its radio resource management function. And the detailed node indicated with GW should be FFS and decided in SA2. In the above four candidate solutions, there are two key issues:
a) Is the GW (or other EPC node) involved in MBMS session control? 
b) Is the MCE involved in MBMS session control? 

The issue a) should be discussed in SA2. However, if the GW or other EPC node is not involved in session control, it seems not suitable for the MBMS S1-bearer without corresponding signaling connection. 
The issue b) whether the MCE is involved in MBMS session control is discussed as follows:

2.1.2. Discussion 
Impact on E-UTRAN architecture 
Because MCE is assumed as a RAN logical node, if the MCE is involved in MBMS session control, then the E-MBMS RAN architecture is still 3-layer as the Rel-6/Rel-7, which contradicts the principle of flat architecture in E-UTRAN. And there will be two different architectures for the unicast and MBMS services. While if the MCE is not involved in MBMS session control, the two services can share the same flat architecture. 
Signaling connection associated with MBMS S1-bearer
If the MCE is involved in MBMS session control, it needs to manage two signaling connections “to EPC node” and “to ENB” associated with the MBMS S1-bearer. This increases the MCE’s signaling load while lots of ENBs are controlled by the MCE. At the same time, because the MCE manages lots of signaling connections, the risks with a single point of failure of the MCE are obvious and high. 
If the MCE is not involved in MBMS session control, only one signaling connection between the ENB and the EPC is associated with the MBMS S1-bearer. The already well designed S1-flex mechanism can guarantee the network redundancy and load sharing to avoid and resume from the single point of failure. 
SFN operation and Non-SFN operation
(Note: SFN operation indicates Multi-cell transmission; non-SFN operation indicates Single Cell transmission in/out of MCE control area)
For E-MBMS non-SFN operation:

It is still FFS whether the MCE will be involved in the MBMS session control for E-MBMS non-SFN operation, but it’s foreseen that the MCE doesn’t need to do the radio resource allocation or other RLC/MAC configurations for E-MBMS non-SFN operation. 
If the MCE is involved in MBMS session control for SFN operation, then if MCE is also involved in session control for non-SFN operation, then the MCE has to identify and manage the MBMS services using SFN operation or non-SFN operation. The complexity of the MCE function would then be a potential issue. On the other hand if the MCE is not involved in session control for non-SFN operation, the MBMS CP path will differ from the SFN operation. Two different MBMS CP paths co-existing loses the coherence and leads to the MBMS session control function to be overlapping on EPC and E-UTRAN.
So when MCE is involved in session control for SFN operation, there will always be problem. 

But if the MCE is not involved in MBMS session control for using SFN operation, then the above problems will not happen, and using SFN operation and using SFN operation will share the same MBMS CP path. 
Relationship of MBMS service area and ENB
One problem with MCE not involved in MBMS session control is that it’s necessary for the EPC to be aware of the relationship of MBMS service area and ENB [reference number].  But as we think the relationship of MBMS service area and ENB is very similar to the relationship of Tracking area and ENB on EPC, so it can be solved soon. 
Conclusion: From the above comparison, it can be seen that if MCE is not involved in session control, then the MBMS CP path can be the same for both the E-MBMS SFN transmission and non-SFN transmission, which reuse not only the control plane path of unicast service, but also some already well designed mechanisms like flex. Unify the control Plane path for all kinds of services can simplify the designing of standards, the product integration and testing. In this sense, we think MCE not involved case will be more appropriate. And the MBMS CP path should be BM-SC – GW – ENB, where the detailed nodes in EPC should be decided by SA2. 
2.2. E-MBMS Architecture
2.2.1. Description

Considering that MCE is not involved in session control and MCE manages the radio resource for using SFN operation, the possible E-MBMS architecture is as follows: 
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Figure-2: Two alternative scenario for E-MBMS architecture
Note: Only the MBMS session control flow is described in figure 2. The left one  (Alt1) is for static SFN configuration; the right one (Alt2) is for SFN dynamic configuration, where MCE can be located in eNB or be a separate nodeindependently (please find details below). In this way, network migration can proceed smoothly. 
Two main features of the architecture are as follows: 
i)  the MBMS CP path is ‘BM-SC – GW – ENB’.

ii) the MBMS architecture is flat as unicast service. 
2.2.2. MCE

The MCE function is described in R3.018 [1] to allocate radio resources to all the ENBs in the SFN area for multi-cell MBMS transmissions using SFN operation, etc. 
MCE is located in O&M or E-UTRAN. If in E-UTRAN, it is FFS whether it is located in ENB or be a separate node. When the MCE exists independently, it looks like it is located in an ENB without MBMS user plane. 
Alt1: The MCE is located in O&M, supports the static SFN configuration (see alternative 1 in R3-070646 [2]). Before the MBMS session start/setup message incoming to ENB, all the radio resources for multi-cell MBMS transmission have been pre-configured by the MCE. 
Alt2: The MCE is located in ENB and supports dynamic SFN configuration. While the MCE received the MBMS session start/setup message (from the GW or the ENB which it is located in), it reads the QoS information provided by the EPC to allocate the radio resources for multi-cell MBMS transmission, etc. However, from the viewpoint of EPC, it is transparent or the same as an ENB. In the MCE control area (defined see [3]), it can decide or switch the SFN transmission mode of ENB for radio resource efficiency. The details of these functions are FFS.
2.2.3. ENB

The ENB is responsible for session control on MBMS S1-bearer and executing the radio configuration from the MCE. It decides when and whether the MBMS S1-bearer is established or released, etc. For example, it may perform the counting function before the MBMS S1-bearer is established. 
2.2.4. Example information flow
A simple example information flow for MBMS session start shows as Fig-3. While one MBMS service starts, the BM-SC initiates the session start procedure to EPC. It is FFS how the session start message arrives to E-UTRAN through EPC. 
When the ENB receives the session start message, it setup the appropriate MBMS S1-bearer. If necessary, the ENB should decide whether or when the MBMS S1-bearer will be established, e.g. after the allocation of radio resource from the MCE or the feedback of the performed counting function. 
If dynamic SFN configuration supported, the MCE receives the notification of session start incoming from a default ENB or EPC. Then, it resolves out the MBMS bearer information like QoS information to allocate the radio resources for multi-cell MBMS transmission.
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Figure-3: Example information flow
3. Conclusion and Proposal
Based on the above discussion it is proposed to adopt the above section 2.2 in the appropriate section of TS36.300 and the following working assumptions for MBMS architecture in TS36.300:
-  The MCE is not involved in MBMS session control
-  The MBMS CP Path is: BM-SC – GW – ENB.
Huawei is willing to provide the necessary CRs.
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