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0 Abbreviations

	BM-SC
	Broadcast Multicast Service Center

	E-MBMS
	Evolved Multicast Broadcast Multimedia Services

	eNB
	Evolved Node B

	ESG
	Electronic Service Guide

	E-UTRAN
	Evolved UMTS Terrestrial Radio Access Network

	GW
	Gateway

	MBSFN
	Multicast/Broadcast over Single Frequency Network

	RRC
	Radio Resource Control

	UE
	User Equipment


1 Introduction

In the framework of E-MBMS, architectural discussions may have unveiled the need of an additional and central RAN node ([R3-070555], [R3-070628], [R3-070646]) in order to address dynamic service requirements in terms of radio resources allocation for the purpose of MBSFN transmission. However, some operators may not necessary need to support services with such dynamic requirements, or may plan them in a way that the requirements are fulfilled without the need of dynamic configuration mechanisms. As a result, the needs of some operators can be fulfilled with a system that does not need an additional RAN central node, and with simpler mechanisms than those its availability may imply in the general E-MBMS architecture. We would like to call such a simplified E-MBMS system, a lightweight E-MBMS deployment.

 It is not our intention to set the lightweight E-MBMS deployment as an additional alternative to any of the architectures described in the mentioned documents. We think that the consideration of such a deployment establishes requirements that can be fulfilled in some of the proposed architectures. Its closer consideration helps identifying key requirements that enable a low OPEX&CAPEX deployment. This document analyzes the capabilities of the lightweight E-MBMS deployment, and captures the identified properties as guidelines and requirements for the general E-MBMS architecture. 
2 Exposition
2.1 Lightweight E-MBMS deployment
The support of E-MBMS for the considered modes and for the MBSFN and Single Cell transmission can be ensured with an infrastructure consisting only of 

· BM-SC

· MBMS GW

· IP Multicast infrastructure

· E-MBMS enabled eNBs

This is conveniently illustrated in the following figure, and reflects our understanding of a lightweight E-MBMS deployment.
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Figure 2‑1: Logical description of the Lightweight E-MBMS deployment
The major property of the lightweight E-MBMS deployment is that the MCE functionality
 is semi-statically or statically configured in the relevant nodes. 
2.2 Capabilities and limitations of lightweight E-MBMS
2.2.1 Supported types of MBMS services

Lightweight E-MBMS is capable of supporting services that can be scheduled in advance, and are part of a so-called ESG (Electronic Service Guide), no matter if they are permanently on air or take place for a short lapse of time. Under this kind of services, following are supported,
· Mobile TV

· Carrousel Services

· Audio & Radio services

A fundamental requirement on E-MBMS may be to support Emergency Services
, which are by nature unscheduled, of broadcast type and may happen in any MBMS Service Area. The lightweight E-MBMS deployment can nevertheless support these services in MBSFN transmission with a careful planning and the support of a pre-emption system for high priority services at the eNB in order to establish the emergency service. For that purpose, the different emergency services to be supported need to be considered during the planning phase, and radio resources allocated for their eventual delivery in such a way that 2 arbitrary emergency services do not receive the same resources allocation for the same area. When an emergency situation requires the service to be triggered, the eNB will know which resources to allocate and will pre-empt or, if possible, re-allocate the services that are being provided over these resources.
The identification of the needed mechanism in order to support emergency services in the lightweight E-MBMS system shows that it is in general possible to provide unscheduled services. However,there are limitations  in terms of the related increasing planning complexity and of the incapability of dealing with situations of contention between E-MBMS services that are of same priority and happen to have the same assignment of resources. 
2.2.2 Identified limitations

The limitations of the lightweight E-MBMS apply to those services requiring MBSFN transmission and deployment lie in the incapability of a dynamic configuration of resources, as this mechanism needs a centralized approach. This implies, in terms of support of different types of MBMS services, as indicated in the previous paragraph, that such a deployment has a limited support of unscheduled services in MBSFN conditions.
The system may not be  capable of re-allocating a specific service to a different set of resources. This capability is however not identified as needed in the scope of work of E-MBMS.

The RAN is not capable to re-negotiate QoS parameters of a certain service that shall be transmitted in MBSFN.

The lightweight E-MBMS deployment may present some limitations in dealing with dynamic MBSFN areas. Certain basic mechanisms, such as shrinking and expanding of the MBSFN Area, could actually be fulfilled.

2.3 E-MBMS General Architecture

The following diagram shows a possible reference E-MBMS architecture. It is basically possible to specify E-MBMS in such a way that the E-MBMS lightweight deployment is ensured with its full capability.
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Figure 2‑2: General E-MBMS Architecture [R3-071017]
It is expected that the initial E-MBMS deployment will be based in the proposed lightweight system, while an evolution to a fully-fledged architecture implies the availability of an interacting MCE entity over the M1_c+ interface.
2.4 Resulting requirements for the support of the Lightweight E-MBMS in the general E-MBMS architecture
We think that the lightweight E-MBMS deployment becomes a mainstream solution for 
E-MBMS and needs to be extensively supported in the standards. As a consequence, the implications need to be retained for any further work and are exposed below.
2.4.1 Distributed approach of the SYNC protocol

This has been agreed in [R3-070708] and is captured by means of the proposed CR …
2.4.2 RRC termination in the eNB

Proposal 1: The Control Plane between RAN and UE needs to be terminated at the eNB. There is no RAN control plane signalling between the UE and the MCE.
2.4.3 Counting termination at the eNB

A major property of the Enhanced Broadcast mode is the related counting mechanism. This mechanism needs to be terminated at the eNB.

Proposal 2: Counting is performed between UE and eNB.

2.4.4 Use of the IP Multicast for the E-MBMS CP

A major simplification of the lightweight E-MBMS architecture is the re-use of IP multicast for the transport of E-MBMS CP messages.
IP multicast is already selected as the transport mechanism between E-MBMS GW and eNBs. Due to its mandatory support, it is reasonable to reuse it for the control plane as well. This is the subject of a separate paper, [R3-071015], and some points are highlighted here:
· Avoid a double IP protocol stack at the E-MBMS GW.

· Re-uses UP transport mechanism and, in terms of network operation, UP transport planning efforts.

· Connection-oriented transport mechanisms for the Control Plane result in expensive scalability requirements of the E-MBMS GW with respect to the number of eNBs, and, on the operator side, separate transport planning efforts.

· Security concerns are similar for the User Plane and the Control Plane, and shall be addressed together.

· Transport reliability is addressed in the transport network design and planning, both for UP and CP.

· A configurable message repetition mechanism overcomes further reliability issues in the CP
Proposal 3: IP multicast will be also used for the E-MBMS control plane.

3 Conclusion and Proposal

It is proposed to capture the requirements stated in 2.3 as assumptions for the E-MBMS discussions.
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� “ Allocation of the radio resources used by all eNBs in the SFN area for multi-cell MBMS transmissions using SFN operation. Besides allocation of the time/ frequency radio resources, this also includes deciding the further details of the radio configuration e.g. the modulation and coding scheme“


� Please refer to the Report of the 35th 3GPP TSG RAN meeting (draft status) and the discussion related to RP-070186, LS from ITU-R SG2 on Cell Broadcast Message Identifiers
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