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Abstract of the contribution: Services, requirements, and architecture aspects are discussed as a start of the Evolved MBMS discussions in SA2/SAE.

1.
INTRODUCTION

Discussion and specification of an ‘Evolved MBMS’ (“eMBMS”) for 3GPP Rel-8 has yet only briefly started in SA2. 
This paper brings input for the discussion in terms of architecture requirement for Rel-8 eMBMS. The characteristics of different type of services to be provided by eMBMS are discussed to give a background to the different architecture requirements. 

It is also proposed to establish a clearer distinction between MBMS Service Layer and the MBMS Bearer Layer. That way the choice of bearer (MBMS bearer or unicast bearer) for a service can be a separate decision depending on popularity of the service. The type of bearer can also be changed at a later stage, if popularity changes, without any major service reconfigurations. The clear separation between MBMS Service Layer and MBMS Bearer Layer does also mean that a service easily can be delivered to users outside the MBMS service area, e.g. roaming users. Setting the “MBMS Service Area” then becomes more a decision for the operator where resource optimisation using MBMS bearers needs to be done or not.

2.
DISCUSSION

2.1
Services

The Evolved MBMS bearers shall according to SA1 requirement at least provide support for the following type of services:

· MobileTV (streaming, “live streaming” etc)
· Push Services (podcast, download & play, file distribution services, etc )

· Localized Alert Services (e.g. traffic information, public warning/emergency alert services (refer to SA1 PWS study))
2.2
Requirements

The following architecture requirements shall apply on the Evolved MBMS:

· Support for E-UTRAN access and for 3G/2G accesses

· Efficient transport (IP Multicast)

· Support of simultaneous usage of MBMS bearer and unicast bearer (e.g. interactive Mobile TV, simultaneous use of an IMS application and an MBMS application, etc)

· Support for specific RAN requirements (e.g. SFN)

· MBMS Broadcast mode and MBMS Enhanced Broadcast mode shall be supported 

· Clear separation of MBMS Service layer and MBMS Bearer layer
· There shall be support for MBMS bearers from multiple PDNs, i.e. APNs are required

· Support of MBMS Services over unicast bearers (decided by the Service Layer e.g. in a roaming situation or when out of MBMS Service Area).

Evolved MBMS Bearer layer in Rel-8 shall support the 3GPP accesses E-UTRAN, UTRAN and GERAN. The MBMS Service Layer may support also other accesses e.g. I-WLAN. 

Efficient transport using IP Multicast shall be used to the accesses supported by the Evolved MBMS Bearer layer.

A separation of the MBMS Service Layer and MBMS Bearer layer is illustrated by the figure below. 
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Figure 1 - Separation of MBMS Service Layer and Bearer Layers

2.3
Architecture aspects
The main idea of the distinct separation of MBMS Service Layer and the MBMS Bearer Layer is that the choice of bearer (MBMS bearer or unicast bearer) for a service should be a separate operator configuration decision depending on popularity of the service. The type of bearer can also be changed at a later stage, if popularity changes, without any major service reconfigurations. 

The clear separation between MBMS Service Layer and MBMS Bearer Layer does also mean that a service easily can be delivered to users outside the MBMS service area, e.g. roaming users. When a user is outside the MBMS service area or is roaming a normal unicast bearer (EPS bearer) is chosen to provide the service to a user. It needs to be further studied how the UE and the network entity “MBMS Service Layer” decides that a unicast bearer is needed and how they co-operate to establish it.

With the above reasoning it is evident that the concept of “MBMS Service Area” belongs to the MBMS Bearer Layer. The MBMS Service Area is the operator decision where resource optimisation using MBMS bearers shall be done. It may also discussed whether an area concept is required on MBMS Service Layer too for handling localized content or restricting content distribution or if any such requirements can be handled using existing area concepts in some way.

The discussed distinct separation would make the MBMS Service Layer bearer agnostic, and the MBMS GW would become the “entry point” to MBMS bearers. That is, the interface to MBMS bearers for users of the MBMS bearer service. The functional entity which controls MBMS bearers would be the MBMS GW, which shall have the following functionality:

· Set up and tear down bearers to the E-UTRAN, WCDMA and GERAN accesses
· Administer the IP multicast distribution to eNB’s and RNC’s
· Handle the content synchronization for SFN

The MBMS GW is then a functional entity which may or may not be co-located with the PDN GW. 

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).
It is not envisaged that any access protection (security) is needed on MBMS bearer layer, i.e. in EPS. The MBMS Service Layer should however have such functionality. 
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Figure 2 – Evolved MBMS architecture and the E-UTRAN access
2.4
Service specific requirements and characteristics

Different services have different requirements on the MBMS bearer layer. This is mainly related to the end-user behaviour and the characteristics of the service. Some important characteristics and requirements are listed in the table below.
	Characteristic     
	MobileTV
	Push Service
	Localized Alert service

	- Service characteristics
	Continuous or long term usage of MBMS bearer (24/7 MobileTV channels)
	Short intermittent transmission (typical file size e.g. 3 MByte) 
	Temporary transmissions 

	- Typical end-user behavior
	- Starts application & activates reception 

- Watches (staying active) 
- Deactivates reception & stops application
	- Starts application which enters standby and waits for paging (MCCH)
- Wake up and receive data

- Notify user (e.g. indication on the terminal) (optionally)

(Optionally automatic start of application at UE power on)
	- Automatic start of application at UE power on and standby waiting for paging (MCCH)
- Wake up and receive data

- Notify user (may be service dependent)

- Back to standby

Function should by default be enabled for all users with supporting terminals

	- MBMS bearer characteristics
	- MBSFN transmission for most popular channels in dense populated areas 

- Single Cell (SC) in less dense areas and with counting or for “inhomogeneous” interested user distribution

- Continuous MCCH announcements 

- Good channel switching performance (< 3sec)
	- Mainly Single Cell (SC) transmission with counting

- Intermittent MCCH announcement with paging (announcement only during and just before actual download)

- Transport efficiency 


	- Scoping of TMGI per MBMS Service Area (i.e. different content for the same TMGI in different areas)
- Mainly Single Cell (SC) transmission with or without counting or (more advanced) dynamic SFN configuration
- (Infrequent) MCCH announcement with paging (announcement only at specific events)




2.5
Study items for eMBMS

How is the selection between MBMS bearer and Unicast bearer done? What role does the UE and the MBMS Service Layer entity have in this process? 
An assumption made in this discussion paper is that an MBMS service is only announced on the MCCH when the service is active (i.e. during and just before the data transmission). This is due to the limitation of the MCCH capacity and the need for terminal battery efficiency. Only around 40 channels (services) can be announced on MCCH. It might be a fair assumption that there are not more than 40 channels being simultaneously active (i.e. delivering data) in a given cell, but the total number of MBMS services (MobileTV, Push, Alert) offered by an operator should be far bigger than that. It is clear that not all these service may be announced on the MCCH. A study item for eMBMS is therefore how a UE in a specific location together with the MBMS Service Layer in the network shall decide whether a specific service is offered over MBMS bearers in the particular cell or whether unicast bearer needs to be activated. 

In the work with an evolved MBMS it might also be good to review that terms used by eMBMS are still appropriate, or if some terminology shall be updated. 
3.
Proposal
It is proposed to agree the proposed requirements and services above and include content from clause 2.1, 2.2 and 2.3 as proposed below into TS 23.401.
First change

4.3.8
Evolved MBMS
4.3.8.1
Services
The Evolved MBMS bearers provide support for at least the following type of services:

-
MobileTV (streaming, “live streaming” etc)
-
Push Services (podcast, download & play, file distribution services, etc )

-
Localized Alert Services (e.g. traffic information, public warning/emergency alert services)

Editor's note: the alert services is dependent on outcome of SA1 PWS study.

4.3.8.2
Requirements
Evolved MBMS shall support the following architecture requirements for the E-UTRAN:

-
Support for E-UTRAN access

-
Efficient transport (IP Multicast)

-
Support of simultaneous usage of MBMS bearer and unicast bearer (e.g. interactive Mobile TV, simultaneous use of an IMS application and an MBMS application, etc)

-
Support for E-UTRAN specific requirements (e.g. MBSFN)

-
MBMS Broadcast mode and MBMS Enhanced Broadcast mode shall be supported 

-
Clear separation of MBMS Service layer and MBMS Bearer layer
-
There shall be support for MBMS bearers from multiple PDNs, i.e. APNs are required

-
Support of MBMS Services over (unicast) EPS bearers

A reference model for the Evolved MBMS architecture and the E-UTRAN access is illustrated below. 
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Figure 4.3.8-1:  Evolved MBMS architecture and the E-UTRAN access
Next change

4.4
Network Elements
[...]

4.4.x
MBMS Gateway
The MBMS Gateway is the entity which controls MBMS bearers. The MBMS Gateway has the following functionality related to E-UTRAN:

-
It provides an interface for users of MBMS bearers through the SGmb (control plane) and SGi-mbms (user plane) reference points 

-
Set-up and tear-down of MBMS bearers to the E-UTRAN access
-
IP multicast distribution to eNB’s (M1 reference point)
-
Content synchronization for MBSFN (MBMS over Single Frequency Networks)
NOTE:    The MBMS Gateway does also support other 3GPP accesses. The description of that is outside the scope of this specification.

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).
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