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Introduction

This contribution proposes a reference-architecture for the MBMS User Services and a description of the MBMS User Service related procedures. The proposal is in line with the SA1 high-level requirements on MBMS User Service [22.246]. 

This contribution assumes a proposed BM-SC structure (See S2-042716 “CR on BM-SC structuring”), which is currently discussed in the SA2 meeting. 

Note, that SA4 uses term “MBMS Bearer Service” instead of the SA1 term “MBMS Transport Service” [22.246].

According to [22.246], it shall be possible for an MBMS user service to make use of different application independent MBMS Bearer Services at different times or in parallel. The MBMS Bearer services used may vary for instance in QoS parameters or target broadcast or multicast area. 
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According to [22.246], it shall be possible for one application independent MBMS Bearer service to be used by more than one MBMS user service at a time. 

The SA1 high-level requirements are also reflected in the above figure.

Note, the user service requirements on security are not yet considered.

Proposal

It is proposed to accept the following description of the MBMS User Service model and the procedures as working assumption and to add it into the SA4 technical specification. 

X
Functional Entities to support MBMS User Services
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Figure 1: MBMS User Service reference model

The Gmb protocol is proxied through a Proxy and Transport function to the Session and transmission.  

The Session and Transmission function is further subdivided into the MBMS Delivery Methods and the Post-delivery functions.

x.1
MBMS User Service Provider
The MBMS User Service Provider may use one use one or more MBMS Delivery Methods to offer services via broadcast- or multicast bearer services at a time. A MBMS User Service may use one or several MBMS delivery methods simultaneously. The MBMS User Service Provider may also be a 3rd Party Content Provider. 

x.2
MBMS Session and Transmission Function
The MBMS Session and Transmission function transfers the actual MBMS session data to the group of MBMS UEs. The MBMS Session and Transmission function interacts with the Proxy and Transmission function to activate and release the MBMS transmission resources. 

The function contains the MBMS delivery methods, which use the MBMS bearer service for distribution of content. Further this function contains a set of Post-Delivery Functions, which are invoked by the UE after the MBMS data transmission. 

The post-delivery functions may support a set of physical interfaces for load distribution.

The use of post-delivery functions is optional. The session and transmission functions indicate the use of Post-Delivery functions to the UEs. 

The BM-SC Session and Transmission function is further described in [23.246].

x.3
MBMS UE
The MBMS UE hosts the MBMS User Services receiver function. The MBMS receiver function may receive data from several MBMS User Services simultaneously. The MBMS UE can receive data, belonging to one MBMS User Service from several MBMS Bearer Services simultaneously. The MBMS receiver function uses interactive bearers for user service initiation / termination, user service discovery and post delivery procedures. 

x.4
BM-SC Proxy and Transport
The BM-SC Proxy and Transport function relays the Gmb protocol and may fill-in the MBMS bearer service oriented attributes. The BM-SC Proxy and Transport function is described in [23.246]. 

x.5
User Service Description / Announcement
The User Service Description provides functions to discover and announce an MBMS User Service. This function allow users to request or be informed about the range of MBMS user services available.

The function may use other means to allow users to request information such as

· Pull mechanisms such as Web or WAP retrieval

· Push-mechanisms such as SMS or WAP-Push

· Push Mechanisms such as the MBMS Download delivery method

This function also provides the UE with all configuration parameters to configure the MBMS receiver function for a specific User service. 

Y
MBMS User Service Procedures

y.1
MBMS User Service initiation procedure
MBMS user service initiation refers to UE mechanisms to set-up the reception of MBMS user service data. The initiation procedure takes place after the discovery of the MBMS user service.
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Figure 2: Initiation of an MBMS User Service

[Editor’s Note: Security related interactions are not yet depicted in the sequence]

1. The User Service Initiation Procedure is triggered and takes a User Service Description as input.

2.  The MBMS UE uses the MBMS activation procedure to activate the MBMS Bearer Service. The MBMS activation procedure is the MBMS Multicast Service activation procedure and the MBMS Broadcast activation procedure as defined in [23.246]. In case the MBMS Broadcast Mode is activated, there is no message sent to the BM-SC. The activation is locally in the UE. Note, the MBMS Bearer Services may already by active and in use by another MBMS User Service. 

2n. In case the MBMS User Service uses several MBMS Bearer Services, the User Description contains several description items. In that case, the MBMS receiver function repeats the activation procedure for each MBMS Bearer Service as described in 2. 

y.2
MBMS User Service termination procedure

MBMS user service termination refers to the UE mechanisms to terminate the reception of MBMS user services. 
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Figure 3: Termination of an MBMS user service

[Editor’s Note: Security related interactions are not yet depicted in the sequence]

1. The User Service termination Procedure is triggered. A reference to the User Service to terminate is provided as parameter.

2.  If no other MBMS User Service uses the MBMS Bearer service, the MBMS UE uses the MBMS deactivation procedure to deactivate the MBMS Bearer Services. The MBMS deactivation procedure represents the MBMS Multicast service deactivation procedure and the MBMS Broadcast deactivation procedure as described in [23.246]. In case the MBMS Broadcast Mode is deactivated, there is no message sent to the BM-SC. The deactivation is only locally in the UE.

2n. In case the MBMS User Service uses several Bearer Services, the UE repeats the deactivation procedure for each Bearer Service as described in 2.

y.3
MBMS Data Transfer Procedure

MBMS Data Transfer procedure refers to the network (and UE) mechanism to transfer (and receive) data on one or several MBMS Bearer Services.
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Figure 4:Procedure of MBMS Data Transfer

[Editor’s Note: security related interactions are not yet depicted in the sequence]

1. The MBMS Delivery Method for the MBMS User Service is triggered by the MBMS User Service Provider.

2 - 2n. The MBMS Sender function uses the MBMS Session Start Procedure to the Proxy and Transport function to activate all MBMS Bearer Services, which belong to the MBMS User Service. A unique identifier for the MBMS Bearer service to be activated is passed on as parameter.

3. – 3n. The data of the MBMS user service are transmitted to all listening MBMS UEs. Several MBMS Bearer services may be used to transmit the MBMS user service data. 

4. – 4n. The MBMS Delivery Method uses the MBMS Session Stop procedure to triggers the Proxy and Transmission function to release all MBMS Bearer Service for this User Service. A unique identifier for the MBMS Bearer service to deactivate is passed on as parameter.

5. In case post-delivery procedures are allowed or requests for a MBMS User Service, the MBMS UE sends a post-delivery procedure request to the Post-Delivery function. The MBMS UE may need to wait a random time before it starts the post delivery procedure according to [ref to post-delivery chapter]. 

6. The MBMS UE gets a response of the Post-Delivery Procedure Request. The response may contain further data, which are necessary for an error free reception of the MBMS data.

y.4
User Service Discovery / Announcement Procedure

User Service Discovery / Announcement refers to the mechanisms to provide a User Service Description to the UE. 

y.4.1
User Service Discovery procedures

The user service discovery refers to a procedure, where the UE uses an interactive bearer to retrieve 
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Figure 5: procedure of a User Service Discovery mechanism

1. The MBMS UE has activated a default PDP context for WAP or Internet Access. The user has selected a MBMS User Service to activate. Note, the WAP/Web session retrieval may also be activated via an Over-the-Air remote configuration procedure. In this case, the user has selected the desired service via a different access and has entered a unique identifier of the MBMS UE to configure.

2. The MBMS UE sends a User Service Description Request to the User Service Discovery / Announcement function. 

3. The MBMS UE receives a User Service Description as response from the User Service Discovery / Announcement function. The UE passes the received User Service Description on to the MBMS receiver function. 

y.4.2
User Service Announcement Procedure
The user service announcement refers to a procedure, where the network uses the MBMS Download delivery method to distribute the User Service Descriptions. 
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Figure 6: Procedure of a User Service Announcement mechanisms

1. The User Service Discovery / Announcement function triggers the MBMS Delivery Method to send data. User Service Description data is passed on as parameter. 

2. The MBMS Sender function uses the MBMS Session Start Procedure to activate the MBMS Bearer Services for the User Service Discovery / Announcement function. A unique identifier for the MBMS Bearer Service to activate is passed on as parameter.

3. The data of the User Service Announcement are transmitted to all listening MBMS UEs. 

4. The MBMS Delivery Method uses the MBMS Session Stop Procedure to release MBMS Bearer Service for the User Service Discovery / Announcement function. A unique identifier for the MBMS Bearer service to deactivate is passed on as parameter.

5. Optionally, Post-delivery procedures are allowed for the User Service Announcement procedure.








































