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1. Discussion

In order to handle MBMS multicast service in SGSN, SGSN takes important roles to manage the various paths and bearers such as GTP C-plane, GTP U-plane, Iu signaling connections and RABs. This contribution introduces the MBMS State model to define the nodal behaviors in SGSN to handle MBMS multicast services.

This contribution introduces three states, NULL, SATANDBY, and IN-SERVICE for MBMS state model on the basis of the combination TMGI, RNC and MBMS service area. 

The combination is decided to control Iu connections/ RABs with all possible networks configurations as shown below.
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2. Proposal

This contribution proposes to add new sub-sections to describe the Definition of MBMS States under the section 5 (Functional Entities To Support MBMS).

**** First modified section ****

5 Functional Entities To Support MBMS

5.1 Definition of MBMS States
The Session Management (SM) activities and the Mobility Management (MM) activities related to an MBMS multicast are characterised by one of three different MBMS states. This MBMS State is administrated in the SGSN to handle multicast groups. This MBMS State is assigned on the basis of the combination TMGI, RNC and MBMS service area.
5.1.1.1
NULL State

This state indicates that no MBMS multicast service requested for particular TMGI or MBMS multicast service has finished and all members of multicast group have left from the service. There is no Iu connections, no RABs and no GTP tunnels in this state. 
5.1.1.2
STANBY State
This state is the transit state from joining to MBMS data transfer (MBMS in service). In this state, No Iu connections and No RABs exist. However, GTP-C tunnel and GTP-U tunnel have been established to wait the MBMS data to come.
5.1.1.3
IN-SERVICE State
This state indicates that the MBMS data is being delivered to the members of multicast group. In this state, Iu connection, RAB, GTP-C tunnel and GTP-U tunnel are established. 
In case that a join message is received for the MBMS multicast service in IN-SERVICE State, the action to be taken by SGSN depends on the MBMS service profile. Possible action would be to notify the MBMS service immediately to MS even middle of the data transferring or to prompt to MS to wait for a while. 
5.1.1.4
State Transitions and Functions

Figure XX introduces the MBMS states for a multicast group. The states and activations are further described below the figure.
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Figure XX: MBMS State Model

Moving from NULL to STANDBY:

· Join: An MS requests to join to the MBMS multicast service and successfully joined under the situation that the joined MBMS multicast service is in NULL state in SGSN. In this case, the number of multicast member shall be set to one.
· Handover-in: The MS who has already joined but not yet MBMS service started performs hand over to the SGSN under the situation that the joined MBMS multicast service is in NULL state in SGSN. In this case, the number of multicast member shall be set to one.
· Relocation-in: The MS who has already joined but not yet MBMS service started performs SRNC relocation to the SGSN under the situation that the joined MBMS multicast service is in NULL state in SGSN. In this case, the number of multicast member shall be set to one.
Moving from STANDBY to NULL: 
· Leave: The MS who has already joined but not yet MBMS service started requests leave by sending the Deactivate MBMS context request message to the SGSN and successfully accepted under the situation that the left MS is the last member of multicast group. In this case, both Iu signalling connection and RAB shall be released. If this multicast group is the only group in STANDBY state for particular TMGI in SGSN, then SGSN shall initiate MBMS context deletion procedure for Gn interface. 
· Detach: The MS who has already joined but not yet MBMS service started requests DETACH REQUEST message and successfully accepted or in case SGSN detects the implicit GPRS Detach under the situation that the left MS is the last member of multicast group. In this case, both Iu signalling connection and RAB shall be released. If this multicast group is the only group in STANDBY state for particular TMGI in SGSN, then SGSN shall initiate MBMS context deletion procedure for Gn interface.
· Handover-out: The MS who has already joined but not yet MBMS service started performs hand over to the other SGSN under the situation that the handed over MS is the last member of multicast group. In this case, both Iu signalling connection and RAB shall be released. If this multicast group is the only group in STANDBY state for particular TMGI in SGSN, then SGSN shall initiate MBMS context deletion procedure for Gn interface.
· SRNC relocation-out: The MS who has already joined but not yet MBMS service started performs SRNC relocation to the other SGSN under the situation that the relocated MS is the last member of multicast group. In this case, both Iu signalling connection and RAB shall be released. If this multicast group is the only group in STANDBY state for particular TMGI in SGSN, then SGSN shall initiate MBMS context deletion procedure for Gn interface.
· Response for Notification from other RNC: The response message for the MBMS notification message returns from the other RNC previously recognized by SGSN under the situation that the responded MS is the last member of multicast group. In this case, both Iu signalling connection and RAB shall be released. If this multicast group is the only group in STANDBY state for particular TMGI in SGSN, then SGSN shall initiate MBMS context deletion procedure for Gn interface.
Moving from STANDBY to STANDBY:

· Join: An MS requests to join to the MBMS multicast service and successfully joined under the situation that the joined MBMS multicast service is in the STANDBY state. In this case, the number of multicast member shall be incremented by one.
· Handover-in: The MS who has already joined but not yet MBMS service started handed over to the SGSN under the situation that the joined MBMS multicast service is in the STANDBY state. In this case, the number of multicast member shall be incremented by one.
· Relocation-in: The MS who has already joined but not yet MBMS service started relocated to the SGSN under the situation that the joined MBMS multicast service is in the STANDBY state. In this case, the number of multicast member shall be incremented by one.
· Unsolicited Notification response from RNC: The response message for the MBMS notification message returns from the RNC previously not recognized by SGSN under the situation that the joined MBMS multicast service is in the STANDBY state. In this case, the number of multicast member shall be incremented by one.
· Leave: The MS who has already joined but not yet MBMS service started requests leave by sending the Deactivate MBMS context request message to the SGSN and successfully accepted under the situation that the left MS is not the last member of multicast group. In this case, the number of multicast member shall be decremented by one.

· Detach: The MS who has already joined but not yet MBMS service started requests DETACH REQUEST message and successfully accepted or in case SGSN detects the implicit GPRS Detach under the situation that the detached MS is not the last member of multicast group. In this case, the number of multicast member shall be decremented by one.

· Handover-out: The MS who has already joined but not yet MBMS service started performs hand over to the other SGSN under the situation that the handed over MS is not the last member of multicast group. In this case, the number of multicast member shall be decremented by one.
· SRNC relocation-out: The MS who has already joined but not yet MBMS service started performs SRNC relocation to the other SGSN under the situation that the relocated MS is not the last member of multicast group. In this case, the number of multicast member shall be decremented by one.
Moving from STANDBY to IN-SERVICE:

· MBMS data sending to the RNC: When SGSN starts sending MBMS data to the RNC.

Moving from IN-SERVICE to IN-SERVICE:

· Join: An MS requests to join to the MBMS multicast service and successfully joined under the situation that the joined MBMS multicast service is in the IN-SERVICE state. In this case, the number of multicast member shall be incremented by one.

· Handover-in: The MS who has been enjoying to the MBMS service handed over to the SGSN under the situation that the joined MBMS multicast service is in the IN-SERVICE state. In this case, the number of multicast member shall be incremented by one.
· Relocation-in: The MS who has been enjoying to the MBMS service relocated to the SGSN under the situation that the joined MBMS multicast service is in the IN-SERVICE state. In this case, the number of multicast member shall be incremented by one.
· Leave: The MS who has been enjoying to the MBMS service requests leave by sending the Deactivate MBMS context request message to the SGSN and successfully accepted under the situation that the left MS is not the last member of multicast group. In this case, the number of multicast member shall be decremented by one.

· Detach: The MS who has been enjoying to the MBMS service requests DETACH REQUEST message and successfully accepted under the situation that the detached MS is not the last member of multicast group. In this case, the number of multicast member shall be decremented by one.

· Handover-out: The MS who has been enjoying to the MBMS service performs hand over to the other SGSN under the situation that the handed over MS is not the last member of multicast group. In this case, the number of multicast member shall be decremented by one.

· SRNC relocation-out: The MS who has been enjoying to the MBMS service performs SRNC relocation to the other SGSN under the situation that the relocated MS is not the last member of multicast group. In this case, the number of multicast member shall be decremented by one.

Moving from IN-SERVICE to NULL: 
· Leave: The MS who has been enjoying to the MBMS service requests leave by sending the Deactivate MBMS context request message to the SGSN and successfully accepted under the situation that the left MS is the last member of multicast group. In this case, both Iu signalling connection and RAB shall be released. If this multicast group is the only group in IN-SERVICE state for particular TMGI in SGSN, then SGSN shall initiate MBMS context deletion procedure for Gn interface.
· Detach: The MS who has been enjoying to the MBMS service requests DETACH REQUEST message and successfully accepted under the situation that the left MS is the last member of multicast group. In this case, both Iu signalling connection and RAB shall be released. If this multicast group is the only group in IN-SERVICE state for particular TMGI in SGSN, then SGSN shall initiate MBMS context deletion procedure for Gn interface.
· Handover-out: The MS who has been enjoying to the MBMS service performs hand over to the other SGSN under the situation that the handed over MS is the last member of multicast group. In this case, both Iu signalling connection and RAB shall be released. If this multicast group is the only group in IN-SERVICE state for particular TMGI in SGSN, then SGSN shall initiate MBMS context deletion procedure for Gn interface.
· SRNC relocation-out: The MS who has been enjoying to the MBMS service performs SRNC relocation to the other SGSN under the situation that the relocated MS is the last member of multicast group. In this case, both Iu signalling connection and RAB shall be released. If this multicast group is the only group in IN-SERVICE state for particular TMGI in SGSN, then SGSN shall initiate MBMS context deletion procedure for Gn interface.
Moving from NULL to IN-SERVICE: 
· Relocation-in: The MS who has been enjoying to the MBMS service performs SRNC relocation to the SGSN under the situation that the joined MBMS multicast service is in NULL state in SGSN. In this case, the number of multicast member shall be set to one. All necessary connections/ bearers are established according to the SRNC relocation procedure.
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