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1.
INTRODUCTION

There is no consensus on the MBMS Control Plane Architecture yet. The current agreed architecture is depicted below. The MBMS Gateways consist of a control plane and a user plane part. The control plane part receives the MBMS session control commands for one MBMS Bearer from the eBM-SC and must forward it (optimally only) all nodes which serve the described MBMS Service Area. The MBMS Service Area description is contained in the body of the MBMS session control commands. RAN has agreed to place the RoHC compressor for Multicell transmission in the MBMS GW. The location of the RoHC compressor for the single cell scenario is open. Either the MBMS GW or the eNB are discussed as possible locations.
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Figure 1: MBMS Architecture for 3GPP Access
2 Discussion MBMS Gateway structure

The MBMS GW is sub-divided into a MBMS control plane and an MBMS user plane function. The MBMS control plane function handles session control for E-UTRAN. It terminates the SGmb reference point from the eBM-SC and uses the M?-C interface towards E-UTRAN. The MBMS user plane part receives the MBMS user plane data via the SGi-mb reference point from the eBM-SC and forwards the data via the M1-U interfaces to all eNodeBs in the destined MBMS service area. 

MBMS is from a node-capacity-requirement different to unicast communication. The number of handled flows is independent from the UE population size. It is equivalent to the number of simultaneously supported services. Since IP Multicast is used for the user plane, the MBMS GW does not need to replicate the user plane traffic (i.e. one outgoing flow per one incoming flow, i.e. one flow per active service). Thus, we do not see a need to control more than one MBMS user plane function per control plane function. In principle, there should be no need for more than one MBMS GW per PLMN from a capacity perspective. 

Following this considerations, it is proposed to have a single MBMS GW function, which includes control and user Plane sub-functions. 
3 Handling of single and multi-cell transmissions
E-UTRAN offers a single and a multi-cell transmission mode. Multiple cells are gathered to a Single Frequency Network (MBSFN) for the multi-cell transmission mode. MBMS services may be offered using the single-cell-only, multi-cell-only or both, single- and multi-cell transmission modes. The different mode combinations may depend to the type of service and/or on operator preferences.
In particular when using both transmission modes to distribute the MBMS data, it is beneficial to have the same architecture for both transmission modes. The service network does not need to differentiate between single and multi-cell transmission modes. Depending on the actual MBMS Control Plane architecture, the MBMS GW could use the same signaling towards the E-UTRAN. Maybe it is even possible to use the same signaling procedures to control UTRAN and possibly GERAN as well. 

RAN has agreed to place the RoHC header compressor (as part of PDCP) in the MBMS GW for the multi-cell transmission mode. The location of the RoHC compressor for single cell is still open. It might be located in eNBs or in MBMS GW. 

If RAN agrees to locate the RoHC compressor (i.e. PDCP) for single cell transmission also in the MBMS GW, then the same user plane can be re-used for multi-cell and single cell transmission. Of course, the single-cell transmission does not require the MBSFN specific synchronization information, but the user plane data would be the sames. Thus, it is causes less transmission overhead if the multicast user plane tree serves also the single-cell eNBs, than to serve the single cell eNBs with a separate TNL multicast group. 
Therefore, it is proposed to use the same architecture for single-cell and multi-cell transmission scenarios.

3. Roaming Cases
Tdoc S2-073353 discusses and presents the architecture when using MBMS in roaming cases. Note, this is one out of two roaming realizations. Hosting the MBMS Cp and UP in a single function simplifies the roaming scenarios. The MBMS GW needs to authenticate the vBM-SC for both, the control and the user plane. The MBMS GW may also monitor the traffic, whether or not it is according to the agreed service level.
4. Proposal
It is proposed to apply the following P-CR to 23.401.
First change

4.2.3
MBMS architecture
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Figure 4.2.3-1. MBMS Architecture for 3GPP Accesses

Editor's Note: MCE and related interfaces are not show in the figures. The node in E-UTRAN where M?-C is terminated is FFS by RAN WGs.. 
Editor’s Note: Single-cell and Multi-cell transmissions uses the same MBMS Architecture.

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

4.4.7
MBMS 

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

4.4.7.1
MBMS Gateway function

One or more MBMS Gateway function entities are used in a PLMN.
The MBMS Gateway includes CP functions:

-
Session control of MBMS bearers to the E-UTRAN access

NOTE:
When a UE leaves or enters MBMS bearer coverage, the service continuity is handled by the Service Layer (in UE and network).



The MBMS Gateway includes UP functions:

-
It provides an interface for entities using MBMS bearers through the SGi-mb (user plane) reference point

-
IP multicast distribution 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).

Next changes

4.5
Reference Points

Editor’s Note: Once the architecture diagrams are stable in this specification and in TS 23.402, the reference point names need to be updated to remove either the letters or only keep a number series, e.g. S6a replaced with Sn where there is only either a digit or a letter.

S1-MME:
Reference point for the control plane protocol between E-UTRAN and MME.
S1-U:
Reference point between E-UTRAN and Serving GW for the per bearer user plane tunneling and inter eNodeB path switching during handover. 
S3:
It enables user and bearer information exchange for inter 3GPP access network mobility in idle and/or active state. It is based on Gn reference point as defined between SGSNs.

Editor's Note:
User data forwarding for inter 3GPP access network mobility in active state (FFS). 
S4:

It provides related control and mobility support between GPRS Core and the 3GPP Anchor function of Serving GW and is based on Gn reference point as defined between SGSN and GGSN. In addition, if Direct Tunnel is not established, it provides the user plane tunnelling.
S5:
It provides user plane tunneling and tunnel management between Serving GW and PDN GW. It is used for Serving GW relocation due to UE mobility and if the Serving GW needs to connect to a non-collocated PDN GW for the required PDN connectivity.
S6a:
It enables transfer of subscription and authentication data for authenticating/authorizing user access to the evolved system (AAA interface) between MME and HSS.

S7:
It provides transfer of (QoS) policy and charging rules from PCRF to Policy and Charging Enforcement Function (PCEF) in the PDN GW. The interface is based on the Gx interface.
S8a:
Inter-PLMN reference point providing user and control plane between the Serving GW in the VPLMN and the PDN GW in the HPLMN. It is based on Gp reference point as defined between SGSN and GGSN. S8a is the inter PLMN variant of S5.
S9:
It provides transfer of (QoS) policy and charging control information between the Home PCRF and the Visited PCRF in order to support local breakout function. 

Editor's note:
The detailed requirements for the S9 reference point are FFS.
S10:
Reference point between MMEs for MME relocation and MME to MME information transfer.

S11: 
Reference point between MME and Serving GW
S12:
Reference point between UTRAN and Serving GW for user plane tunneling when Direct Tunnel is established. It is based on the Iu-u/Gn-u reference point using the GTP-U protocol as defined between SGSN and UTRAN or respectively between SGSN and GGSN.
SGi: 
It is the reference point between the PDN GW and the packet data network. Packet data network may be an operator external public or private packet data network or an intra operator packet data network, e.g. for provision of IMS services. This reference point corresponds to Gi for 3GPP accesses. 
Rx+
The Rx reference point resides between the AF and the PCRF in the 3GPP TS 23.203 [6].

Editor’s note: It is FFS if the Rx+ is significantly different from the Rel-7 Rx reference point to warrant defining it to be Rx+.

SGi-mb:
It is the reference point between eBM-SC and MBMS GW (UP) function for MBMS data delivery.
SGmb:
It is the reference point for the control plane between eBM-SC and EPC (MBMS GW).
M1-U:

It is the reference point between MBMS GW (UP) and E-UTRAN for MBMS data delivery.
M?-C:

It is the reference point between MBMS GW (CP) and E-UTRAN for session control.
Protocol assumption:

-
The S1-U is based on GTP-U protocol.

-
The S3 is based on GTP protocol.

-
The S4 is based on GTP protocol.

-
The S5 is based on GTP protocol. IETF variant of S5 is described in 3GPP TS 23.402 [2].

-
The S8a is based on GTP protocol. IETF variant of S8a (S8b) is described in 3GPP TS 23.402 [2]

NOTE:
Redundancy support on reference points S5 and S8a should be taken into account.

-
The M1-U is based on IP Multicast transport.

End of changes
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