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*************** First Change ********************
3.1
Definitions

For the purposes of the present document, the terms and definitions defined in 3GPP TR 21.905 [1] and 3GPP TS 22.146 [2] and the following apply:

MBMS Service Announcement: Mechanism to allow users to be informed about the MBMS user services available.

MBMS Bearer Service: the service provided by the PS Domain to MBMS User Services to deliver IP multicast datagrams to multiple receivers using minimum network and radio resources.
MBMS User Service: the MBMS service provided to the end user by means of the MBMS Bearer Service and possibly other capabilities.
MBMS Session Area: The area within which data of a specific MBMS session are sent. Each individual MBMS session of an MBMS Bearer Service may be sent to a different MBMS Session Area. The MBMS Session Area is the same or a subset of the MBMS Service Area defined in 3GPP TS 22.146 [2]. An MBMS Session Area smaller than the MBMS Service Area is typically used for localized services.
*************** Second Change ********************
5.1.2
MBMS Transport
The BM-SC shall be able to provide the GGSN with transport associated parameters such as quality-of-service and MBMS Session Area.

The BM-SC shall be able to initiate and terminate MBMS bearer resources prior to and following transmission of MBMS data. 

*************** Third Change ********************
5.3
UTRAN/GERAN

UTRAN/GERAN are responsible for efficiently delivering MBMS data to the designated MBMS Session Area.
Efficient delivery of MBMS data in multicast mode may require mechanisms in the UTRAN/GERAN, e.g.  the number of users within a cell prior to and during MBMS transmission could be used to choose an appropriate radio bearer.

MBMS transmissions may be initiated and terminated intermittently. The UTRAN/GERAN shall support the initiation and termination of MBMS transmissions by the core-network. Further, the UTRAN/GERAN shall be able to receive MBMS data from the core-network over Iu bearers shared by many UEs.

The UTRAN/GERAN shall support intra-RNC/BSC, inter-RNC/BSC mobility of MBMS receivers. Mobility is expected to cause limited data loss. Therefore, MBMS user services should be able to cope with potential data loss caused by UE mobility.
The UTRAN/GERAN shall be able to transmit MBMS user service announcements, paging information (non MBMS specific) and support other services in parallel with MBMS (for example depending on terminal capabilities the user could originate or receive a call or send and receive messages whilst receiving MBMS video content).

*************** Fourth Change ********************
6.2
MBMS Bearer Context

The MBMS Bearer Context, which is referred to as MBMS Service Context in RAN, contains all information describing a particular MBMS bearer service and is created in each node involved in the delivery of the MBMS data.

An MBMS Bearer Context is created in the SGSN and GGSN when the first MBMS UE Context is created in the node or when a downstream node requests it. The MBMS Bearer Context is statically configured in the BM-SC; how this is done is out of the scope of this specification. The MBMS Bearer Context is created in the Iu mode BSC and in SRNC when a first MBMS UE Context is created in BSC/SRNC. Session Start procedure may create MBMS Bearer Context in a BSC/RNC which has no MBMS Bearer Context yet.

An MBMS Bearer Context, once created, can be in one of two states reflecting the bearer plane resource status of the corresponding MBMS bearer service.
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Figure 6: MBMS Bearer Context State Model

'Active' reflects the state of an MBMS Bearer Context in which bearer plane resources are required in the network for the transfer of MBMS data. This state is maintained as long as there is a corresponding MBMS session ongoing.

'Standby' reflects the state of an MBMS Bearer Context in which no bearer plane resources are required in the network for the transfer of MBMS data. This state is maintained as long as there is no corresponding MBMS session ongoing.

The content of the MBMS Bearer Context is described in Table 2.

Table 2: MBMS Bearer Context

	Parameter
	Description
	RAN
	SGSN
	GGSN
	BM-SC

	IP multicast address
	IP multicast address identifying the MBMS bearer described by this MBMS Bearer Context.
	X
	X
	X
	X

	APN
	Access Point Name on which this IP multicast address is defined.
	X
	X
	X
	X

	TMGI
	Temporary Mobile Group Identity allocated to the MBMS bearer service.
	X
	X
	X
	X

	State
	State of bearer plane resources  (‘standby’ or ‘active’)
	X
	X
	X
	X

	Required MBMS Bearer Capabilities
	Minimum bearer capabilities the UE needs to support 
	
	X
	X
	X

	QoS
	Quality of Service required for the MBMS bearer service.
	X
	X
	X
	X

	MBMS Session Area
	Area over which the MBMS bearer service has to be distributed.
	X
	X
	X
	X

	List of downstream nodes
	List of downstream nodes that have requested the MBMS bearer service and to which notifications and MBMS data have to be forwarded.
	
	X
	X
	X

	Number of UEs
	Number of UEs hosted by the node that have joined the multicast MBMS bearer service.
	
	X
	X
	

	List of number of PMM-IDLE UEs per RA
	List of number of PMM-IDLE UEs for each RA, which contains at least one UE that has joined the MBMS service. 
	
	X1)
	
	

	List of RAs
	List of RAs, each of which contains at least one UE that has joined the MBMS service.
	X1)
	
	
	


Note 1:
It is an optional parameter. The SGSN may include a list of RAs which lists each RA that contains at least one PMM-IDLE UE that has activated the MBMS bearer service. This list may be empty.

*************** Fifth Change ********************
8.1.1
Iu mode notification (UTRAN and GERAN)

When an MBMS Session starts, UEs interested in the MBMS bearer service (PMM-CONNECTED UEs and PMM-IDLE UEs) shall be notified.

MBMS Session attributes such as Session Identifier and MBMS Session Area(s) are made available in all interested RNCs during the Session Start procedure.

For radio efficiency reasons, the UTRAN may select on per cell basis whether to establish point-to-point or point-to-multipoint links for the distribution of MBMS data to the UEs.

In order to perform this selection, the UTRAN requests a proportion of UEs to move to PMM-CONNECTED mode by means of MBMS notification sent in the MBMS Session Area. 

The exact number of UEs moved to PMM-CONNECTED mode is a decision of RAN node. It is not necessary for all UEs to move to PMM-CONNECTED mode in order for the RAN to decide to use point-to-multipoint, other UEs may remain in PMM-IDLE state. This is a UTRAN choice (based on RRM criteria…)..
Following the decision to set up point-to-point or point-to-multipoint links, the number of UEs that need to be maintained in PMM-CONNECTED mode or moved to PMM-IDLE mode for MBMS data reception is also a decision of a RAN node.
*************** Sixth Change ********************
8.1.2
A/Gb mode notification (GERAN)

When an MBMS Session starts, UEs interested in the MBMS bearer service (READY UEs and STANDBY) shall be notified. The MBMS notification triggers detection or counting of UEs per cell for selection of the most appropriate MBMS radio bearer.

MBMS Session attributes such as Session Identifier, MBMS Session Area, QoS are made available in all interested BSCs that are connected to a registered SGSN by the Session Start procedure.
*************** Seventh Change ********************
8.3
MBMS Session Start Procedure

The BM-SC initiates the MBMS Session Start procedure when it is ready to send data. This is a request to activate all necessary bearer resources in the network for the transfer of MBMS data and to notify interested UEs of the imminent start of the transmission.

Through this procedure, MBMS session attributes such as QoS, MBMS Session Area, estimated session duration if available are provided to the GGSN(s) and SGSN(s) that have previously registered for the corresponding MBMS bearer service and to all BSCs/RNCs that are connected to a registered SGSN. In addition the procedure allocates the bearer plane to all registered GGSNs and all registered SGSNs and to BSCs/RNCs that respond to the session start accordingly.

The overall Session Start procedure is presented in the following figure:
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Figure 8 Session Start procedure

1.
The BM-SC sends a Session Start Request message to indicate the impending start of the transmission and to provide the session attributes (TMGI, QoS, MBMS Session Area, Session identifier, estimated session duration…) and the 2G/3G indicator to the GGSNs listed in the “list of downstream nodes” parameter of the corresponding MBMS Bearer Context. The BM-SC sets the state attribute of its MBMS Bearer Context to ‘Active’. The GGSN stores the session attributes in the MBMS Bearer Context, sets the state attribute of its MBMS Bearer Context to ‘Active’ and sends a Session Start Response message to the BM-SC.

2.
The GGSN sends an MBMS Session Start Request message containing the session attributes (TMGI, QoS, MBMS Session Area, Session identifier, estimated session duration…) and the 2G/3G indicator to the SGSNs listed in the “list of downstream nodes” parameter of the corresponding MBMS Bearer Context. The SGSN stores the session attributes and the 2G/3G indicator in the MBMS Bearer Context, sets the state attribute of its MBMS Bearer Context to ‘Active’ and responds with an MBMS Session Start Response message providing the TEID for bearer plane that the GGSN shall use for forwarding the MBMS data.

3.
The SGSN sends an MBMS Session Start Request message including the session attributes (TMGI, QoS, MBMS Session Area, Session identifier, estimated session duration…) to each BSC and/or each RNC that is connected to this SGSN. The 2G/3G indicator shall be used by the SGSN to determine whether the MBMS Session Start Request message is sent only to BSCs, or only to RNCs, or to both RNCs and BSCs.  The SGSN may include a list of RAs which lists each RA that contains at least one PMM-IDLE UE that has activated the MBMS bearer service. This list may be empty. The BSC/RNC responds with an MBMS Session Start Response to the SGSN. The BSC in Iu mode/RNC stores the session attributes in the MBMS Service Context, sets the state attribute of its MBMS Service Context to ‘Active’ and responds with an MBMS Session Start Response message and the RNC includes the TEID in the MBMS Session Start Response message for the Iu bearer plane that the SGSN shall use for forwarding the MBMS data. A BSC in Gb mode which does not serve the MBMS Session Area may decide not to store the session attributes and not to set the state of its MBMS Service Context to ‘Active’. A BSC/RNC receiving multiple MBMS Session Start Request messages establishes only one bearer plane with one SGSN.

4.
The BSC/RNC establishes the necessary radio resources for the transfer of MBMS data to the interested UEs.
Note:
The upstream node normally provides the MBMS Session Start Request message once per MBMS session to a downstream node. Due to “Intra Domain Connection of RAN Nodes to Multiple Core Network Nodes” however, a BSC/RNC may receive the MBMS Session Start Request message from several SGSNs.
*************** Eigth Change ********************
8.14
MBMS Broadcast Session Start Procedure

The BM-SC initiates the MBMS Session Start procedure when it is ready to send data. This is a request to activate all necessary bearer resources in the network for the transfer of MBMS data. It is also used to notify interested UEs of the start of the transmission.

Through this procedure, MBMS session attributes such as TMGI, QoS, MBMS Session Area , estimated session duration if available are provided to all the GGSN(s), SGSN(s) and BSCs/RNCs. In addition the procedure allocates the bearer plane to all GGSNs and all SGSNs and to BSCs/RNCs that respond to the MBMS session start accordingly.

The overall MBMS Broadcast Session Start procedure is presented in the following figure:
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Figure 16 Session Start procedure for Broadcast MBMS Bearer Service
1)
The BM-SC sends a Session Start Request message the impending start of the transmission and to provide the MBMS session attributes (TMGI, QoS, MBMS Session Area, estimated session duration …) to a GGSN of the PLMN. The BM-SC sets the state attribute of its MBMS Bearer Context to ‘Active’. The GGSN creates a MBMS Bearer Context, stores the session attributes, sets the state attribute of this MBMS Bearer Context to ‘Active’ and sends a Session Start Response message to the BM-SC.

2)
The GGSN sends an MBMS Session Start Request message to all its SGSNs. The SGSN creates a MBMS Bearer Context, stores the session attributes, sets the state attribute of this MBMS Bearer Context to ‘Active’ and responds with an MBMS Session Start Response message providing the TEID for bearer plane that the GGSN shall use for forwarding the MBMS data.

3)
The SGSN sends an MBMS Session Start Request message including the session attributes to each BSC/RNC that is connected to this SGSN. The BSC/RNC responds with an MBMS Session Start Response message to the SGSN. If the BSC/RNC serves the MBMS Session Area, it creates a MBMS Bearer Context, stores the session attributes in this MBMS Service Context, sets the state attribute of its MBMS Service Context to ‘Active’ and responds with an MBMS Session Start Response message, and the Iu mode BSC/RNC includes the TEID in the MBMS Session Start Response message for the Iu bearer plane that the SGSN shall use for forwarding the MBMS data. A BSC/RNC receiving multiple MBMS Session Start Request messages from different SGSNs establishes only one  bearer plane with one SGSN.

4)
The BSC/RNC establishes the necessary radio resources for the transfer of MBMS data to the interested UEs.

Note:
The upstream node normally provides the MBMS Session Start Request message once per MBMS session to a downstream node. Due to “Intra Domain Connection of RAN Nodes to Multiple Core Network Nodes” however, a BSC/RNC may receive the MBMS Session Start Request message from several SGSNs.
*************** Ninth Change ********************
10.1
General

MBMS architecture shall support on-line and off-line charging.

It shall be possible to collect charging information for the multicast mode. It shall also be possible to collect charging information for MBMS services in visited networks.

MBMS shall collect charging information about the transmission of MBMS broadcast or multicast data that are provided by content or service providers (e.g. 3rd parties). This shall enable billing of broadcast and multicast content or service providers.

To enable billing of broadcast and multicast content providers, data shall be collected at the BM-SC.
NOTE:
SGSN, GGSN and BM-SC generate charging data for the transmitted data, always under the assumption that the UEs are within the MBMS Session Area. If the MBMS Session Area is less than the PLMN, then there is the possibility that a UE will have moved outside the MBMS Session Area. Charging data will still be generated for that UE causing an inaccuracy in the data. This inaccuracy increases as the size of the MBMS Session Area is decreased.
*************** End of Changes ********************
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