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1 Introduction

A number of agreements and working assumptions already made in RAN WGs allow us to simplify significantly the signaling procedures for support eMBMS in EPS.  This contribution investigates the impact of the RAN agreements on EPS.

2 RAN agreements highlights

The main agreements that RAN has made that have an effect in the EPS architecture and procedures are the following:
· Support of IP multicast UP transport over the S1 interface

Allows the efficient transport of eMBMS services (IP streams) from the PGW to the eUTRAN (eNodeB) without the need for a dedicated S1 interface per UE, for more information see [4]. This allows the continuous and efficient transport of the IP streams belonging to eMBMS services from the PGW to the eUTRAN without the need of the service registration procedure as it exists today in 3GPP TS 23.246.
· Support only of broadcast/enhanced broadcast delivery modes

eMBMS is agreed to support only broadcast/enhanced broadcast modes, this means that the rel.7 procedures of the multicast delivery, which require UE joining procedures to the MBMS are not necessary. As copied from [2] that was agreed in principle in the joint RAN2/RAN3/SA2 meeting:
a. eMBMS Broadcast mode - MBMS services sent in this mode are transmitted everywhere within the MBMS Service Area by the network irrespective of UE location or quantity.  The UEs receiving MBMS in this mode do not need to leave RRC Idle for MBMS reception.

b. MBMS Enhanced Broadcast mode - MBMS services sent in this mode are not transmitted everywhere and UE location and quantity may be taken into account by the network. The UEs receiving LTE MBMS may need to leave RRC Idle state for MBMS reception
No MBMS context is required to be established by the UE in any node above the eNodeB in LTE/SAE, for either MBMS Broadcast or MBMS Enhanced Broadcast mode.

The impact that these agreements have in the EPS is that the signaling procedures for eMBMS can be effectively based to the principles of the pre-SAE “broadcast delivery mode” as defined in 3GPP TS 23.246 with a few modifications.

· Support for MBSFN requires content synchronization

[image: image1.emf]MBSFN Area

Transmitting-Only Cell

MBMS Service Area

MBSFN Area

MBSFN Area

MBSFN Area

MBSFN Area Transmitting and Advertising Cell

MBSFN Area

Transmitting-Only Cell

MBSFN Area Reserved Cell


Figure 1: Definitions of MBMS service area and MBSFN area
In eUTRAN, MBMS can be provided on a carrier dedicated to MBMS transmissions applied in a set of cells dedicated to MBMS transmission i.e. set of “MBMS dedicated cells” and/or on a carrier layer shared with non-MBMS services, in effect a set of cells supporting both unicast and MBMS transmissions i.e. set of “Unicast/MBMS mixed cells”. In both cases, single frequency network mode of operation is possible for MBMS transmission. 
Bearing in mind that the SFN operation is foreseen as essential in eMBMS for reasons of coverage, throughput, cell-edge performance etc. stringent synchronisation requirements exist between the transport of the eMBMS service traffic from the SGW to the eNodeBs in the MBSFN area. 
The following text is copied from the agreed [1] that captured the semantics of the content synchronization architecture agreed in RAN3: 
The overall U-plane architecture of content synchronization is shown in Figure 2. This architecture is based on the functional allocation for Unicast and the SYNC protocol layer is defined additionally on transport network layer to support content synchronization mechanism.
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Figure 2: U-plane architecture for content synchronisation
The SYNC protocol is defined as a protocol to carry additional information that enable eNodeBs to identify the timing for transmission radio frame transmission timing and detect packet loss. The SYNC protocol is applicable into DL and may be specified as a part of GTP-U, or as an independent protocol.

If PDCP (Header Compression) is used, it is located in the E-MBMS GW (FFS for single-cell operation and localized service). 

Complying with the content synchronization mechanism is required for an eNB distributing a MBMS service for Multi-Cell transmission.  An eNB transmitting a service in single cell only should not be required to comply with the stringent timing requirements indicated by SYNC protocol.   
 Assuming the SGW takes the role of the E-MBMS GW, the following requirements shall be supported by the SGW:
· Support for the SYNC protocol

· Support for PDCP for eMBMS transmissions
Note: The authors of this document do not embrace the need for compression in the eMBMS GW for MBMS and they believe that the header compression and ciphering can be placed in eNodeB even for MBMS. The principles of locating the PDCP in the eNodeB as agreed in previous meeting persist also for MBMS and locating PDCP in the eNodeB will make unified the unicast/multicast architecture.
3 Impacts in SA2

The following impacts are identified for SA2 based on the aforementioned RAN agreements:

· The eMBMS signaling principles for should be based on the principles of pre-SAE MBMS broadcast delivery mode. Procedures to support UE joining in the EPS are not required. Therefore the following procedures that exist in 3GPP TS 23.246 are not applicable in EPS:

· MBMS Notification
· MBMS Multicast Service Activation
· MBMS Multicast Service De-activation

· MBMS UE Context Synchronisation Procedure
· MBMS Session Update procedure
· Inter SGSN Routeing Area Update
· Inter-system Intra-SGSN change
· Inter SGSN Serving RNS Relocation Procedure
· MBMS UE Linking/De-linking mechanism
· MBMS Service Request Procedure
· Notification in case of parallel services
· Inter-system Intra-SGSN change
The following signaling procedures are required:

· MBMS Session Start Procedure (following the principles of “broadcast delivery” mode and IP multicast transport)

· MBMS Session Stop Procedure (following the principles of “broadcast delivery” mode and IP multicast transport)
The following are FFS:

· MBMS Registration Procedure
· MBMS De-Registration Procedure
· MBMS feature support indication
· The SGW has to embrace the logical functionality of  “eMBMS GW” as stated in the RAN documents [1]. Subject to that the following “additional” requirement is introduced for the SGW:
· Support for SYNC protocol functionality

· Support for IP multicast transmission

It is proposed that SA2 communicates with RAN2/3 with an LS the agreement that the SGW will assume the functionality of the “eMBMS GW” and also introduce this new function for SGW in 3GPP TS 23.401. It is also proposed for SA2 not to embrace the RAN3 working assumption that PDCP is located in “eMBMS GW” for MBMS and require the motivation behind that before accepting this requirement.

4 Proposal
It is proposed for SA2 to agree on the aforementioned impacts to SA2 specifications from RAN agreements. For the MBMS procedures discuss and agree on the proposed signaling procedures (S2-07xxxxx).
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