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1 Introduction

In release 7 [1], enhancements to MBMS user services to support improved service availability and service continuity has been defined. This is realized by specifying mechanisms for service delivery over Unicast. 
MBMS Streaming services [1] may be delivered over unicast bearers using PSS. For this purpose, a set of links to access the PSS servers that provide the MBMS streaming service over unicast may be provided in the service description. 
The UE may decide to switch to the Unicast delivery for different reasons (e.g. the MBMS reception in the current area is poor or the UE is roaming in a foreign network where the desired MBMS user service is not available). The UE then picks a PSS server randomly from the list of PSS servers declared in the service announcement.

Some PSS servers may be able to provide time shifting capabilities. Time shifting significantly enhances the user experience by providing convenient access to the desired MBMS user service. Depending on the PSS server capabilities and storage space, time shifting may be provided with certain limitations, e.g. the time shifting depth.
In order to make an informed selection of the PSS server, which by consequence will reduce the startup of the Unicast stream, we propose to extend the signaling to indicate the support for time shifting by PSS servers of a specific MBMS user service.
We also propose to enhance the PSS client-server communication in a manner to detect support for time shifting. Both proposals fall under the scope of the optimizations of Mobile TV services as describes in [2].

2 Signaling time shifting support
 The need for signaling time shifting support has already been identified in release 7. Contribution [3] proposes means for extending the service description, in order to signal time shifting support and, when applicable, the time-shifting depth. 

The XML schema for the extension of the User Service Description, as proposed by contribution [3], is given here.
<?xml version="1.0" encoding="UTF-8"?>

<xs:schema xmlns="urn:3GPP:metadata:2007:MBMS:userServiceDescription"   xmlns:xs="http://www.w3.org/2001/XMLSchema" targetNamespace="urn:3GPP:metadata:2007:MBMS:userServiceDescription" 

elementFormDefault="qualified">


<xs:element name="initiationRandomization">


<xs:complexType>



<xs:attribute name="initiationStartTime" type="xs:unsignedInt" use="optional"/>



<xs:attribute name="protectionPeriod" type="xs:unsignedInt" use="required"/>



<xs:attribute name="randomTimePeriod" type="xs:unsignedInt" use="required"/>


</xs:complexType>

</xs:element>



<xs:element name="terminationRandomization">


<xs:complexType>



<xs:attribute name="protectionPeriod" type="xs:unsignedInt" use="required"/>



<xs:attribute name="randomTimePeriod" type="xs:unsignedInt" use="required"/>


</xs:complexType>

</xs:element>



<xs:element name="unicastAccessURI" type="xs:anyURI" minOccurs="0" maxOccurs="unbounded"/>

<xs:attribute name="timeShifting" type="xs:unsignedInteger" use="optional"/>

<xs:attribute name="serviceClass" type="xs:string" use="optional">

</xs:schema>
The new attribute for signaling time shifting support is marked in red.

In order to maintain scalability, the PSS server selection procedure is modified slightly. Based on the desired starting point, the required time shifting depth is calculated. The PSS server list is then filtered to keep only servers that have the capacity to satisfy the desired time shifting. A PSS server is then randomly selected from the filtered list. Additional measures are taken by the PSS servers to redirect/reject session setup requests in case of overload.

3 Conclusion

We propose the introduction of signaling of time shifting support in MBMS user services. A similar functionality is also desirable for stand alone PSS services.
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