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	Reason for change:
(

	This CR fulfills the requirement for scalable session joining and leaving in MBMS as expressed in 3GPP TS 23.246 V6.9.0, sections 4.4.2.3, 4.4.2.4, and 7.2. Those sections are repeated here for convenience:
4.4.2.3
Period between Service Announcement and Joining

The Joining time is chosen by the user and/or UE possibly in response to a Service Announcement. Users will typically join at the time of their choosing so that the period between announcement and joining may be very long or very short. In order to avoid overload situations being caused by many users attempting to join in a short period of time, the UE shall be able to use parameters sent by the BM-SC in the service announcement to randomise the joining time.

4.4.2.4
Period between Joining and Session Start

Some MBMS bearer services may be 'always on'. In this case, Joining can take place immediately after Service Announcement and possibly many hours before, or after, Session Start.

In other cases, if a Session Start time is known, Joining may take place immediately before Session Start or after Session Start. For these services, the announcement may contain some indication of a time period which users and UEs should use to choose a time to Join the MBMS bearer service.
7.2
Avoid overload in SGSN, GGSN and BM-SC caused by Joining

For Joining that is triggered by a service announcement (e.g. CBS or MBMS), then the service announcement needs to be able to contain parameters to help avoid overload in the SGSN, GGSN and BM-SC. The UE uses the defined parameters in the service announcement to randomly select the time at which to join the service. Hence the BM-SC needs to be able to generate the parameters and needs to be able to get them sent to the UE in the service announcement.
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5.3.3


Scalable Session Initiation and Termination for MBMS Multicast Services
Session initiation and termination may be triggered at the UE by the user or be scheduled to happen automatically. Upon receiving a service announcement, the UE may render the information about the advertised services to the user to assist him in the service selection. The user may decide to receive a given service and hence trigger the session initiation procedure. Alternatively, the user may declare his interest in a specific service a-priori and upon receiving the session announcement for that service; the UE may schedule the transmission of the Join message at or around the start time of the session. 

As a consequence, UE may be oriented to start their session initiation procedures by sending Join messages at the same time or during a relatively short period. This may cuase network congestion given the fact that all terminals are time synchronized and especially during the multicast of a popular service. 

According to sections 4.4.2.3, 4.4.2.4, and 7.2 of 3GPP TS 23.246 [4], the UE shall be able to use parameters from the service announcment to randomize their Join requests. The UE SHALL understand the following parameters, which MAY be signalled by the BM-SC: 

1. joinStartTime parameter MAY be used by the BM-SC to signal to the UE the start time for joining operations. 
2. protectionPeriod parameter MAY be used by the BM-SC to signal to the UE the duration of the critical time periods, during which congestion needs to be avoided.
3. randomTimePeriod parameter MAY be used by the BM-SC to signal to the UE the duration of an interval over which a Join or Leave request is spread.
If the joinStartTime parameter is not signalled, the default Join start time SHALL be protectionPeriod seconds before the session start time. The session start time is indicated by the "t=" field of the SDP describing the session pointed to by the sessionDescriptionURI attribute. If the protectionPeriod parameter is not present, a default protection period of 600 seconds is assumed. If not present, the randomTimePeriod defaults to 300 seconds.
The UE SHALL send its Join or Leave requests immediately if the procedure is triggered outside of protection periods and after the joinStartTime. There are three protection periods, defined as follows:

· Protection period starting at the joinStartTime and lasting for protectionPeriod seconds
· Protection period starting protectionPeriod seconds before the session start time and ending at the session start time

· Protection period starting at the session end time and lasting for protectionPeriod seconds
Note, protection periods may overlap, in which case the start of the protection period SHALL be the earliest of all start times and the ending time SHALL be that of the last one ending.
If the Join operation is triggered before the joinStartTime, the UE SHALL schedule a Join operation at a random time after the joinStartTime as follows:


[image: image1.wmf](

)

JoinTime = joinStartTime + ProtectionPer

iod

a

´

 
If the UE cannot perform the Join operation at the scheduled time (e.g. because it was turned off or out of coverage), the UE SHALL check whether it is in a protection period or not as soon as it can perform Join operations again. If it is in a protection period, it should defer its Join operation by a random time not longer than randomTimePeriod as follows:
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The UE SHALL automatically schedule a Leave operation at a random time after the session end time as follows:
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If the leave operation is triggered before or after the scheduled time, the UE SHALL check whether it is in a protection period or not. If not, the UE SHALL send its Leave request immediately. If it is in a protection period, the UE SHALL defer its Leave operation as follows:
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The former automatically scheduled Leave operation SHOULD then be cancelled.

Note, α represents a random real number between 0 and 1 that may be calculated using a uniformly distributed random number generator.
11.2.1
Definition of the MBMS User Service Bundle Description 

The root element of the MBMS User Service Bundle description is the bundleDescription element. The element is of the bundleDescriptionType. The bundleDescription contains one or several userServiceDescription elements and optionally a reference to the FEC repair stream description. 

Each userServiceDescription element shall have a unique identifier. The unique identifier shall be offered as serviceId attribute within the userServiceDescription element and shall be of URN format. 

The userServiceDescription element may contain one or more name elements. The intention of a name element is to offer a title of the user service. For each name elements, the language shall be specified according to XML datatypes (XML Schema Part 2 [22]).

The userServiceDescription element may contain one or more serviceLanguage elements. Each serviceLanguage element represents the available languages of the user services. The language shall be specified according to XML datatypes (XML Schema Part 2 [22]).

Each userServiceDescription element shall contain at least one deliveryMethod element. The deliveryMethod element contains the description of one delivery method. The element shall contain one reference to a session description and may contain references to one associated delivery procedure and/or one service protection descriptions. The session description is further specified in sub-clause 5.2.2.2.

The deliveryMethod element may contain a reference to an associated delivery procedure description. The description and configuration of associated delivery procedures is specified in sub-clause 5.2.2.3.

The deliveryMethod element may contain a reference to a service protection description. The service protection description is specified in sub-clause 5.2.2.4.

A userServiceDescription element contains zero or more accessGroup elements. An accessGroup element defines a list of access networks and is uniquely identified by its id attribute. An accessGroup element describes whether separate access systems for the same MBMS user service are used (see sub-clause 5.1.5.2 of [4]) by including one or more accessBearer elements, each describing one of those access systems and no two describing the same. Possible accessBearer values are “3GPP.R6.UTRAN” and “3GPP.R6.GERAN” which indicate transport by 3GPP release 6 MBMS bearers according to specification [4]. For forward compatibility, other values are allowed but their definition and use are out of scope of this specification and a 3GPP release 6 UE may silently ignore other values.
A randomJoinLeave element carries the parameters to be used by the UE to randomize their Join and Leave operations over time. This element may be part of:
· a bundleDescription, where it applies to all services in the service bundle
· a userServiceDescription, where it applies to all MBMS bearer services of a single service. If present, this overrides the element in bundleDescription
The joinStartTime attribute expresses the start time for Join operations in form of an NTP timestamp (the 32 most significant bits). The protectionPeriod attribute expresses the length of the protection period in seconds. The randomTimePeriod attribute expresses the length of a time interval over which requests are randomized in seconds.
Each deliveryMethod element contains zero or one accessGroupId attributes. One specific accessGroupId value maps to one specific accessGroup element id value. For each unique accessGroupId attribute value presented in a deliveryMethod element of a userServiceDescription instance, exactly one associated accessGroup element shall be present and the id attribute of the accessGroup element and the accessGroupId attribute shall have the same value. For each deliveryMethod element without an accessGroupId attribute, the UE should assume that the delivery method is offered through all available MBMS access systems.

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

<xs:schema xmlns="urn:3GPP:metadata:2005:MBMS:userServiceDescription" xmlns:xs="http://www.w3.org/2001/XMLSchema" targetNamespace="urn:3GPP:metadata:2005:MBMS:userServiceDescription" elementFormDefault="qualified">


<xs:element name="bundleDescription" type="bundleDescriptionType"/>


<xs:complexType name="bundleDescriptionType">



<xs:sequence>




<xs:element name="userServiceDescription" type="userServiceDescriptionType" maxOccurs="unbounded"/>



<xs:element name="randomJoinLeave" type="randomJoinLeaveType" minOccurs="0" maxOccurs="1"/>



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



</xs:sequence>



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



<xs:anyAttribute processContents="skip"/>


</xs:complexType>


<xs:complexType name="userServiceDescriptionType">



<xs:sequence>




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




<xs:element name="serviceLanguage" type="xs:language" minOccurs="0" maxOccurs="unbounded"/>




<xs:element name="deliveryMethod" type="deliveryMethodType" maxOccurs="unbounded"/>




<xs:element name="accessGroup" type="accessGroupType" minOccurs="0" maxOccurs="unbounded"/>



<xs:element name="randomJoinLeave" type="randomJoinLeaveType" minOccurs="0" maxOccurs="1"/>



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



</xs:sequence>



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



<xs:anyAttribute processContents="skip"/>


</xs:complexType>


<xs:complexType name="accessGroupType">



<xs:sequence>




<xs:element name="accessBearer" type="xs:string" maxOccurs="unbounded"/>



</xs:sequence>



<xs:attribute name="id" type="accessGroupIdType" use="required"/>


</xs:complexType>


<xs:complexType name="deliveryMethodType">



<xs:sequence>




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



</xs:sequence>





<xs:attribute name="accessGroupId" type="accessGroupIdType" use="optional"/>



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



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



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



<xs:anyAttribute processContents="skip"/>


</xs:complexType>


<xs:complexType name="nameType">



<xs:simpleContent>




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





<xs:attribute name="lang" type="xs:language" use="optional"/>




</xs:extension>



</xs:simpleContent>


</xs:complexType>


<xs:simpleType name="accessGroupIdType">



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



</xs:restriction>


</xs:simpleType>

<xs:complexType name="randomJoinLeaveType">



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



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



<xs:attribute name="randomTimePeriod" type="xs:unsingedInteger" use="optional"/>


</xs:complexType>

</xs:schema>
11.2.2
Example MBMS User Service Description Instances

The following User Service Bundle Description instance is an example of a simple fragment. This fragment includes only the mandatory elements.

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

<bundleDescription



xmlns="urn:3GPP:metadata:2005:MBMS:userServiceDescription"


xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance">


<userServiceDescription serviceId="urn:3gpp:0010120123hotdog">



<deliveryMethod
sessionDescriptionURI="http://www.example.com/3gpp/mbms/session1.sdp"/>


</userServiceDescription>

</bundleDescription>

The following User Service Description instance is an example of a fuller fragment.

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

<bundleDescription 


xmlns="urn:3GPP:metadata:2005:MBMS:userServiceDescription" 


xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" 


fecDescriptionURI="http://www.example.com/3gpp/mbms/session1-fec.sdp">


<userServiceDescription serviceId="urn:3gpp:1234567890coolcat">



<name lang="EN">Welcome</name>



<name lang="DE">Willkommen</name>



<name lang="FR">Bienvenue</name>



<name lang="FI">Tervetuloa</name>



<serviceLanguage>EN</serviceLanguage>



<serviceLanguage>DE</serviceLanguage>



<deliveryMethod accessGroupId="1" 




sessionDescriptionURI="http://www.example.com/3gpp/mbms/session1.sdp"/>



<deliveryMethod sessionDescriptionURI="http://www.example.com/3gpp/mbms/session2.sdp" 




associatedProcedureDescriptionURI="http://www.example.com/3gpp/mbms/procedureX.xml"/>



<deliveryMethod sessionDescriptionURI="http://www.example.com/3gpp/mbms/session3.sdp" 




associatedProcedureDescriptionURI="http://www.example.com/3gpp/mbms/procedureY.xml"/>



<deliveryMethod accessGroupId="2" 




sessionDescriptionURI="http://www.example.com/3gpp/mbms/session4.sdp"/>



<accessGroup id="1">




<accessBearer>3GPP.R6.GERAN</accessBearer>




<accessBearer>3GPP.R6.UTRAN</accessBearer>



</accessGroup>



<accessGroup id="2">




<accessBearer>3GPP.R6.UTRAN</accessBearer>



</accessGroup>


<randomJoinLeave joinStartTime="546845745896321" protectionPeriod="600" randomTimePeriod="300"/>

</userServiceDescription>

</bundleDescription>
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