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1 Introduction

Networked bookmarking service is one of the new features that will be added to PSS [1]. The permanent document [2] mentions RTSP as an option for transferring the bookmark to the server in addition to HTTP. In fact, in PSS, RTSP has been used for all features (e.g. link characteristics, QoE trigger and reporting, content switching, …). In this contribution, we describe how bookmarking service is implemented using RTSP.
2 Networked Bookmarking using RTSP
The bookmark service allows the client to set a bookmark at a selected point in the content timeline and to store it on the server for later retrieval. The PSS client is connected to the PSS server using an RTSP session. As an alternative to using HTTP, RTSP presents a good candidate for transferring the bookmark to the server as the session to the server is already established.
The SET_PARAMTER method is used to transfer the bookmark to the server. A PSS server that does not support bookmarking, would reply with a 451 Parameter Not Understood. Otherwise, the server will reply with an identifier for the bookmark.

The body of the SET_PARAMETER requests and responses has the MIME type “application/vnd.3gpp.bookmarking+xml” and has to comply with the following XML schema:

	<?xml version="1.0" encoding="UTF-8"?>

<xs:schema targetNamespace="urn:3GPP:ns:PSS:Bookmarking:2011"



attributeFormDefault="unqualified" 



elementFormDefault="qualified"  



xmlns:xs="http://www.w3.org/2001/XMLSchema"



xmlns="urn:3GPP:ns:PSS:Bookmarking:2011">



<xs:group name="Bookmarking">




<xs:choice>





<xs:element name="BookmarkList" type="BookmarkListType"/>





<xs:element name="BookmarkListReply" type="BookmarkListReplyType"/>





<xs:element name="BookmarkRequest" type="BookmarkRequestType"/>





<xs:element name="BookmarkResponse" type="BookmarkResponseType"/>




</xs:choice>



</xs:group>



<xs:complexType name="BookmarkListType">










<xs:sequence>





<xs:element name="Bookmark" type="BookmarkType" maxOccurs="unbounded"/>





<xs:any namespace="##other" processContents="lax" minOccurs="0" maxOccurs="unbounded"/>




</xs:sequence>




<xs:anyAttribute namespace="##other" processContents="lax"/>



</xs:complexType>



<xs:complexType name="BookmarkType">




<xs:sequence>





<xs:any namespace="##other" processContents="lax" minOccurs="0" maxOccurs="unbounded"/>





</xs:sequence>




<xs:attribute name="ContentURL" type="xs:anyURI" use="required"/>




<xs:attribute name="Time" type="xs:duration" use="required"/>




<xs:attribute name="Duration" type="xs:duration" use="optional"/>




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




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




<xs:attribute name="Privacy" type="PrivacyType" use="optional" default="Private"/>




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




<xs:anyAttribute namespace="##other" processContents="lax"/>



</xs:complexType>



<xs:simpleType name="PrivacyType">




<xs:restriction base="xs:string">





<xs:enumeration value="Private"/>





<xs:enumeration value="Public"/>




</xs:restriction>



</xs:simpleType>






<xs:complexType name="BookmarkListResponse">




<xs:sequence>





<xs:element name="Bookmark" type="BookmarkType" maxOccurs="unbounded"/>





<xs:any namespace="##other" processContents="lax" minOccurs="0" maxOccurs="unbounded"/>




</xs:sequence>




<xs:anyAttribute namespace="##other" processContents="lax"/>



</xs:complexType>



<xs:complexType name="BookmarkRequest">




<xs:sequence>









<xs:any namespace="##other" processContents="lax" minOccurs="0" maxOccurs="unbounded"/>




</xs:sequence>




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




<xs:attribute name="ContentURL" type="xs:anyURI" use="optional"/>




<xs:attribute name="Privacy" type="PrivacyType" use="optional" default="Private"/>







<xs:anyAttribute namespace="##other" processContents="lax"/>



</xs:complexType>



<xs:complexType name="BookmarkResponse">




<xs:sequence>





<xs:element name="Bookmark" type="BookmarkType" maxOccurs="unbounded"/>





<xs:any namespace="##other" processContents="lax" minOccurs="0" maxOccurs="unbounded"/>




</xs:sequence>




<xs:anyAttribute namespace="##other" processContents="lax"/>



</xs:complexType>

</xs:schema>




PSS clients use the BookmarkList element to store a bookmark and teh BookmarkRequest element to request stored bookmarks. A bookmark is by default private but may optionally be made public, in which case it is accessible by all PSS clients. In order to retrieve public bookmarks, the PSS client sends a request that contains the URL of the content and the Privacy attribute set to Public. Private bookmarks are retrieved using the bookmark ID that is returned in the response to the bookmarking request. A bookmark may optionally contain a duration attribute to describe a bookmarked portion of the content that is of interest to the user. 
3 Proposal
We propose to include the proposal as part of the permanent document and to specify the networked bookmarking service using RTSP.
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