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1 Introduction

SA#30 has approved the new SA4 Release 7 Work-item on MBMS User Service Extensions. This permanent document contains the identified use-cases, requirements and working assumptions for MBMS User Service Extensions. 
Please note, the term “unicast bearer service” is used in context of this contribution synonymously with the term “UMTS Bearer Services with interactive and/or streaming traffic classes”. These concepts are described in 3GPP TS 23.060 and in TS 23.107. Further, the term “Interactive Bearer” is used synonymous with “UMTS Bearer Service with interactive traffic class” and the term “streaming bearer” synonym with “UMTS Bearer Service with streaming traffic class”.
2 Backward compatibility to MBMS Release 6

The WID on MBMS User Service Extensions includes the following statement on backward compatibility: 

“The intention is that MBMS Release 7 extensions provide backward compatibility to MBMS Release 6 terminals.”

Extending the MBMS user service frame and allowing the provision of MBMS User Services on interactive and/or streaming bearer services should not affect MBMS Release 6 UEs. Users of an MBMS Release 7 UE should have the advantage of receiving an extended or improve service range.

The MBMS Release 6 XML schemas are designed extensible. The schemas indicate to the parser to ignore unknown elements and unknown attributes. This means, that new MBMS Release 7 specific elements and attributes can be added into the schemas to describe the MBMS Release 7 extensions.
3 Use-Cases and Requirements

3.1 Use Cases

We have identified two use-cases to put MBMS User Services on unicast bearers:

· Roaming: The UE is roaming in a visited mobile network. The visited network does not offer MBMS Bearer Service capabilities or there is no MBMS roaming agreement in place between the home and the visited network. There are two types of roaming scenarios, which need to be considered

· Gp roaming (typical): The UE connects via the Gp interface from a visited SGSN to a home GGSN. In this case, the home network can control all network and service layer components. 

· Gi roaming: The UE connects via the Gi interface or even the Internet from the visited GGSN to the home service layer. 

· Out of MBMS Service Area support: The network operator has configured non-PLMN wide service areas but want to offer a PLMN wide service. 

Assumption:
· That the home GGSN and home BM-SC (thus the home service network) can be used in case of Gp roaming and in case of Out of MBMS Service Area Support.

· That connection between the visited GGSN and the home service layer / BM-SC is necessary in case of Gi Roaming. However, this alternative may require new security procedures.

We draw the following requirements out of the use-case discussion: 

In order for a home Rel-7 BM-SC to offer MBMS User Services on unicast bearers, the following requirements apply:

· When MBMS User Services on unicast bearers are supported, the descriptions of unicast based MBMS User Services shall be provided during the MBMS User Service Discovery / Announcement Procedure (see clause 5.2 in TS 26.346) 

· An MBMS Release 7 capable UE application may receive/retrieve updates of the MBMS Service configuration parameters

· It shall be possible to transfer MBMS data using unicast bearers (see “MBMS data transfer procedure” in clause 5.4 of TS 26.346). Note, the MBMS data transfer procedure triggers MBMS Notifications (i.e. paging for MBMS transmissions).
· Optionally, the home BM-SC may support advanced security and authentication functions for Gi roaming support.

3.2 Service Delivery Scenarios 
MBMS Release 6 defines a streaming and a download delivery method. MBMS Release 6 user services may either contain only streaming or only download delivery methods or a mixture of streaming and download delivery methods. 
The following delivery scenarios were agreed during SA4#38. Please note, that this is not an exclusive list of service delivery scenarios:

· Delivery Scenario 1 - File Download Service: Files are sent using only MBMS download delivery methods to a group of receivers. One or more MBMS transmission may be received during the time, the users are activated. The MBMS Bearer service may be released and activated during this time.
· Delivery Scenario 2 - Mobile TV or Mobile Radio Service: Channels are offered using only MBMS Streaming delivery methods. The User initiates the reception by launching a special application. The reception is terminated, when the user closes the application. The MBMS Bearer for the initiated reception is active during the end-user session.
· Delivery Scenario 3 - Interactive Mobile TV or Interactive Mobile Radio: The TV or Radio feed is transported using MBMS streaming delivery methods and an additional feed is transported via MBMS download. These additional feed could contain content promotion triggers such as “ring-tone offers” or voting triggers. Time synchronization between the TV- or Radio feed and the additional download feed is required.
4 Working Assumptions

4.1 General Assumptions

The following list was agreed during SA4#38 as working assumption for the MBMS User Service extension work:

· MBMS User Service description XML schemas shall be extended in a backward compatible way to describe MBMS Release 7 extensions. Release 7 specific elements and attributes are ignored by MBMS Release 6 XML parsers.

· In case of an IP unicast (not OTA-WSP), the UE must propagate the allocated resource to the BM-SC (e.g. reception port). 

· MBMS Streaming delivery method is mapped on Packet Switched Streaming (PSS) in case of unicast. The MBMS User Service Description may contain a RTSP URI or a reference to a PSS compliant SDP file. The RTSP URI is then included in the “a=control:” item.

· If the MBMS User Service consists of only MBMS download delivery methods, it is mapped on OMA-PUSH (OTA-WSP). The MSISDN of the UE is then used as address. 

· If the MBMS User Service consists of a mixture between Streaming and Download delivery methods, the streaming delivery method is mapped on PSS and the download delivery method is FLUTE on unicast. FLUTE on unicast has the advantage that the BM-SC does not need to touch the file structure. The FLUTE packets can be replicated and forwarded on the unicast UDP sessions. Further, time synchronization between the streamed and downloaded content is maintained.

During SA4#39 it was further agreed to consider progressive download schemes for MBMS Bearer transmissions. 

4.2 Assumptions for the “Roaming” use case
The UE is roaming in a visited mobile network. The Mobile Country Code (MCC) and the Mobile Network Code (MNC) identify the mobile network uniquely. The MCC and the MNC are defined in in ITU-T E.212. The MCC and the MNC are transmitted as part of the Location Area Identity (LAI) from the network to the UEs. The MCC and the MNC is also part of the International Mobile Subscriber Identity (IMSI). 

For the “Roaming” Use Case, the following was agreed during SA4#39 
· If a BM-SC URI for a service is given in the USD, then the UE checks for USD updates as soon as it attaches to the foreign network. 

· The service announcement fragments may directly contain a “unicast service description”. This is a PSS compliant SDP or a URI to register with the OMA-PUSH based unicast download enabler. 

If the Service Announcement contain a “Service Announcement validation“ URI, then the UE verifies all service announcement fragments with the BM-SC. The UE includes a unique identification of the visited network such as MCC and MNC of the visited network.

If the service announcement contains a “unicast service description”, then the UE in a visited network uses the unicast service description parameters for MBMS Streaming or combined MBMS Streaming and Download based services. The UE registers its MBMS download based services with the OMA PUSH based unicast delivery enabler. 

If the UE attaches to a foreign network, the UE may suspend all services which use MBMS Bearer services.

4.3 Assumptions for the “Out of MBMS Service Area support” use case

The MBMS Service Area is only signalled from the BM-SC down to the RAN and GERAN, but not further to the UEs. Note, since the UEs don’t have the mapping between the MBMS service area and the cell ids of the cell in the service area, the MBMS service area definition could not be made available via the Uu interface.

In the following, we differentiate between “Continuous” and “Non Continuous” Services. A continuous service is defined as a service which continuously produces data during the life-time of the session (e.g. SDP defined). 

Mobile TV services for instance can be continuous services. The sender is continuously producing data for a Mobile TV channel. The MBMS UE could simply check, whether or not there is an MBMS transmission ongoing for an announced channel. If the channel is not received in the current cell, the receiver can conclude that it is out of the service area and switch to unicast reception. However, these types of continuous services put also requirements on service continuity. If the UE moves out of the service area while receiving MBMS streaming data, the user should not experience a difference or much or an interruption. It might be beneficial, if the SSRCs, Sequence numbers and time stamps of the PSS and MBMS streaming flows are the same. 

However, MBMS release 6 has no requirement, that the MBMS bearer is activated and must be used during the life-time of the session (e.g. defined via the SDP time information). There are services, which optimize the resource usage and release the MBMS bearer even during the life-time of the session. In particular for MBMS Download based services, the MBMS UE cannot differentiate between “Out-of-MBMS Service Area” and “MBMS Bearer is currently not active”. 

An attribute or element in the User Service Description indicates whether or not the MBMS User Service is available via unicast.

For Continuous Services (like Mobile TV) the following proposals were agreed during SA4#39
· To add an attribute to the MBMS User Service Description or the Session Description. The attribute defines, whether the BM-SC is continuous producing data during the SDP defined session life-time or not.

· To add a requirement on the service continuity to the permanent document

If an according application is active in the UE, the UE should monitor the reception of the described MBMS data in the cell. The UE should use PSS, if the continuous flow is not received via MBMS. The UE shall not use PSS, if the flow is received via MBMS in the cell.

For Non-Continuous Services the following proposals were agreed during SA4#39
· To add an attribute to the MBMS User Service Description or the Session Description. The attribute defines, whether the BM-SC is continuously producing data during the SDP defined session life-time or not.

· Include a procedure to 26.346, which allows the UE to pro-actively and continuously check, whether or not it is in the MBMS Service area for a service. The URI for this procedure is optional added in the User Service Description.








































