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1. Introduction

Last meeting bearer resource setup and registration were de-coupled, i.e. the adding of node identities to the “list of downstream nodes” parameter in an MBMS Bearer Context does not establish any bearer resources. Bearer resources are not setup by the registration procedure (former bearer request procedure). Similarly the bearer release procedure does typically not release any bearer resources. Only in exceptional cases bearer resources are released, e.g. when a node is removed from the “list of downstream nodes” and at the same time a session is ongoing. But normally only node identities are removed from the “list of downstream nodes”. Therefore it is proposed to rename the Bearer Release procedure to De-registration procedure and to change the message names accordingly.

Furthermore, it is proposed to align the name of the BMSC initiated De-registration procedure to the name given to the related figure. The description to which entities de-registration messages are sent should be aligned over all steps. In addition it is clarified for the BMSC initiated De-registration procedure that any potentially allocated bearer resources shall be released.

Proposed changes

8.2
MBMS Multicast Service Activation

The MBMS multicast service activation procedure registers the user in the network to enable the reception of data from a specific MBMS multicast service. The activation is a signalling procedure between the UE and the network. The procedure establishes MBMS UE contexts in UE, SGSN and GGSN and RNC (FFS) for each activated MBMS multicast service comparable to regular PDP contexts.
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Figure 1. The activation of an MBMS multicast service

1.
The UE activates a default, typically best-effort PDP context if not already established. This can be a PDP context used for basic IP services like WAP or Internet access, or it might be the signalling PDP context used for IMS access.
2.
The UE sends an IGMP (IPv4) or MLD (IPv6) Join message over the default PDP context to signal its interest in receiving a particular multicast service identified by an IP multicast address.

3.
This signalling between GGSN and BM-SC is FFS. It may be per user service access authorization.
4.
The GGSN receives the IGMP/MLD Join request and sends an MBMS Notification Request (IP multicast address, APN, Linked NSAPI) to the SGSN. Linked NSAPI is set equal to the NSAPI of the PDP context over which the Join request was received. The IP multicast address is the one requested by the UE in the Join request. The APN may be different from the APN to which the default PDP context has been activated. In any case, the APN may resolve to a GGSN that is different from the GGSN receiving the IGMP/MLD Join request. . The GGSN starts a MBMS Activation Timer as GGSN may receive no response, e.g. in case SGSN or UE does not support MBMS.
5.
The SGSN sends a Request MBMS Context Activation (IP multicast address, APN, Linked NSAPI) to the UE to request it to activate an MBMS context. Linked NSAPI allows the UE to associate the MBMS Context with the PDP context over which it sent the IGMP/MLD Join message in step 2.

6.
The UE creates an MBMS UE context and sends an Activate MBMS Context Request (IP multicast address, APN) to the SGSN. The IP multicast address identifies the MBMS multicast service, which the UE wants to join/activate. An APN may indicate a specific GGSN. 

7
The SGSN sends a MBMS Notification Response (Cause) to the GGSN that sent the MBMS Notification Request, where Cause shall indicate successful or unsuccessful MBMS context activation for the reason of SGSN or UE (Cause is FFS). Upon reception of the response message with Cause indicating unsuccessful operation or time-out of the MBMS Activation Timer in the GGSN, the GGSN may fallback to IP multicast access as defined in 3GPP TS 29.061 [4].
8.
Security Functions may be performed, e.g. to authenticate the UE.

9.
It is FFS whether the SGSN performs a subscription check for the requested MBMS multicast service identified by the IP multicast address and APN or whether another network entity performs this check. The SGSN creates an MBMS UE context and sends a Create MBMS Context Requests (IP multicast address, APN) to the GGSN. 

10.
This signalling between GGSN and BM-SC is FFS. It may be per user service access authorization. Also the GGSN or another network entity may perform a subscription check for the requested MBMS multicast service identified by the IP multicast address and APN.

11.
If the GGSN does not have the MBMS Bearer Context information for this MBMS bearer service, the GGSN sends a MBMS registration Request to the BM-SC. See subclause “MBMS Registration Procedure”.


If no TMGI has been allocated for this MBMS bearer service, the BM-SC will allocate a new TMGI.  This TMGI will be passed to GGSN and SGSN via the MBMS Registration Response message and further to UE via Activate MBMS Context Accept message.

The BM-SC responds with a MBMS Registration Response containing the MBMS Bearer Context information for this MBMS bearer service and adds the identifier of the GGSN to the “list of downstream nodes” parameter in its MBMS Bearer Context. See subclause “MBMS Registration Procedure”.

12.
The GGSN creates an MBMS UE context and sends a Create MBMS Context Response to the SGSN.

13.
If the SGSN does not have the MBMS Bearer Context information for this MBMS bearer service, the SGSN sends a MBMS Registration Request to the GGSN. See subclause “MBMS Registration Request Procedure”.


The GGSN responds with a MBMS Registration Response containing the MBMS Bearer Context information for this MBMS bearer service and adds the identifier of the SGSN to the “list of downstream nodes” parameter in its MBMS Bearer Context. See subclause “MBMS Registration Procedure”.

14.

It is FFS whether Tthe SGSN provides RAN with the MBMS UE Context(s) if at least one PS RAB is established for the UE.or if the RAN requires the MBMS UE context. 

15
The SGSN sends an Activate MBMS Context Accept to the UE. The SGSN does not need to wait for step 12 to be completed before sending this message.
8.6 MBMS De-registration Procedure

The MBMS De-registration is the procedure by which a downstream node informs an upstream node that it does not need to receive signalling, session attributes and data for a particular MBMS bearer service anymore and therefore would like to be removed from the corresponding distribution tree.
The MBMS De-registration procedure is initiated:

· By the SGSN or GGSN when the last MBMS UE Context for a particular MBMS bearer service is deleted from the node and the “list of downstream nodes” parameter in the corresponding MBMS Bearer Context is empty;

· By the SGSN or GGSN when the last node registered in the “list of downstream nodes” de-registers from an MBMS bearer service for which there is no corresponding MBMS UE Context; or

· By the DRNC that registered at an SGSN when it deletes the associated MBMS Service Context.
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Figure 2: MBMS De-registration Procedure

A.
When the DRNC that is registered at an SGSN no longer hosts any UE interested in that MBMS service, the DRNC requests the de-registration from the MBMS bearer service to its parent SGSN. As an implementation option, the RNC may decide not to de-register from the MBMS bearer service immediately when these conditions are met, e.g. in order to avoid unnecessary signalling in the case where the RNC would again need the same MBMS bearer service shortly after.


The SGSN removes the identifier of the RNC from the “list of downstream nodes” parameter of the affected MBMS Bearer Context and confirms the operation by sending an MBMS De-registration Response message to the RNC. If an Iu bearer plane had been established between the RNC and the SGSN for this MBMS bearer service, the Iu bearer plane is released.
B.
When the “list of downstream nodes” of a particular MBMS Bearer Context in the SGSN becomes empty and the SGSN has no MBMS UE Contexts linked to that MBMS Bearer Context, the SGSN sends an MBMS De-registration Request (IP multicast address, APN) message to its upstream GGSN.


The GGSN removes the identifier of the SGSN from the “list of downstream nodes” parameter of the affected MBMS Bearer Context and confirms the operation by sending an MBMS De-registration Response message to the SGSN. If a bearer plane had been established between the SGSN and the GGSN for this MBMS bearer service, the bearer plane is released.
C.
When the “list of downstream nodes” of a particular MBMS Bearer Context in the GGSN becomes empty and the GGSN has no MBMS UE Contexts linked to that MBMS Bearer Context, the GGSN sends a De-registration Request (IP multicast address, APN) message to the BM-SC. The exact nature of the signalling between GGSN and BM-SC is however FFS in general. If a bearer plane had been established over Gi for this MBMS bearer service, the bearer plane is released.

The BM-SC removes the identifier of the GGSN from the “list of downstream nodes” parameter of the affected MBMS Bearer Context and confirms the operation by sending a De-registration Response message to the GGSN.

8.6.1 BM-SC initiated MBMS De-registration Procedure
This MBMS De-registration Procedure is initiated by BM-SC when the specific MBMS bearer service is terminated.  This procedure tears down the distribution tree for the delivery of session attributes and MBMS data. This procedure results in releasing of all MBMS Bearer Contexts and associated MBMS UE Contexts in the nodes along the distribution tree.
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Figure 3: BM-SC initiated MBMS De-registration Procedure

1. The BM-SC sends a De-registration Request message to all GGSNs contained in the “list of downstream nodes” parameter of the corresponding MBMS Bearer Context to indicate the session is terminated and any related MBMS bearer resources shall be released. 

The GGSN returns a De-registration Response message to the BM-SC.  The BM-SC releases all MBMS UE Contexts and removes the identifier of the GGSN from the “list of downstream nodes” parameter of the corresponding MBMS Bearer Context. 
2. The GGSN sends an MBMS De-registration Request message to all SGSNs contained in the “list of downstream nodes” parameter of the corresponding MBMS Bearer Context. The SGSN returns an MBMS De-registration Response message to the GGSN.  The GGSN releases all MBMS UE Contexts and the affected MBMS Bearer Context. If a bearer plane had been established over Gi for this MBMS bearer service, the bearer plane is released.
3. The SGSN sends an MBMS De-registration Request message to all RNCs listed in the “list of downstream nodes” parameter of the corresponding MBMS Bearer Context. The RNC returns an MBMS De-registration Response message to the SGSN. The SGSN releases all MBMS UE Contexts and the affected MBMS Bearer Context. If a bearer plane had been established between the SGSN and the GGSN for this MBMS bearer service, the bearer plane is released.
4. 
If the state attribute of the MBMS Bearer Context is ‘Active’ the SGSN sends an MBMS Session Stop Request message to all RNCs that have a bearer plane established with the SGSN. The RNC releases all bearer resources and returns an MBMS Session Stop Response message to the SGSN.
5. The RNC releases the affected radio resources and the MBMS Service Context. The detailed procedures are FFS depending on ongoing work in RAN groups.  RAN may notify the UEs that the MBMS bearer service has being terminated, so that the UE can locally deactivate its MBMS UE context, detailed procedures are FFS

8.7
MBMS Multicast Service Deactivation

The multicast service deactivation is a signalling procedure between the UE and the network. The procedure removes the MBMS UE Context from the UE, SGSN and GGSN for a particular MBMS multicast service. The multicast service deactivation can be initiated by:

· The UE;

· The BM-SC; or

· The SGSN

All these cases are contained in the procedure illustrated in Figure 4. The UE initiated Multicast Service Deactivation starts with step 1), the BM-SC initiated Multicast Service Deactivation starts with step 3) and the SGSN initiated Multicast Service Deactivation starts with step 5) or 8).
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Figure 4: MBMS Multicast Service Deactivation

1.
The UE sends an IGMP (IPv4) or MLD (IPv6) Leave message over the default PDP context to leave a particular multicast service identified by an IP multicast address.

2.
The GGSN sends a Leave Indication (IP multicast address, IMSI) to the BM-SC, indicating that the UE is requesting to leave the multicast service identified by the IP multicast address. The exact nature of the signalling between GGSN and BM-SC is however FFS in general.

3.
Upon reception of the Leave Indication, the BM-SC verifies that the IP multicast address corresponds to a valid MBMS service and sends a UE Removal Request (IP multicast address, APN, IMSI) to the GGSN that originated the Leave Indication. The APN shall be the same that was provided during service activation (see “MBMS Multicast Service Activation”). The exact nature of the signalling between GGSN and BM-SC is however FFS in general. The BM-SC may also initiate the deactivation of an MBMS UE Context for service-specific reasons (e.g. the service is terminated but the UE has not yet left the multicast group) by directly sending a UE Removal Request message to the GGSN.

4.
The GGSN sends an MBMS UE Context Deactivation Request (IP multicast address, APN, IMSI) to the SGSN. The IP multicast address, APN and IMSI together identify the MBMS UE Context to be deleted by the SGSN. The APN is the one received in step 3. The SGSN acknowledges reception of the MBMS UE Context Deactivation Request by sending an MBMS UE Context Deactivation Response to the GGSN.

5.
Upon reception of the MBMS UE Context Deactivation Request or for other reasons (e.g. due to a change in the roaming restrictions for the user) the SGSN sends a Deactivate MBMS Context Request (TI) to the UE. The TI identifies the MBMS UE Context to be deleted by the UE.

6.
The UE deletes the MBMS UE Context and sends a Deactivate MBMS Context Accept (TI) to the SGSN.

7.
If dedicated radio resources are currently assigned to the UE for the reception of the MBMS data, the RAN releases these radio resources. If shared radio resources are currently assigned for the distribution of the MBMS data, the RAN may decide to move the remaining UEs to dedicated resources. The detailed procedures and conditions are FFS depending on ongoing work in RAN groups.

8.
Upon reception of the Deactivate MBMS Context Accept or for other reasons (e.g. due to missing periodic updates) the SGSN sends a Delete MBMS Context Request (NSAPI) to the GGSN that holds the MBMS UE Context.

9.
The GGSN deletes the MBMS UE Context and sends a Deactivation Indication to the BM-SC to confirm the successful deactivation of the MBMS UE Context. The BM-SC, after receiving the Deactivation Indication, deletes the MBMS UE Context and sends a confirmation to the GGSN. The exact nature of the signalling between GGSN and BM-SC is however FFS in general.

10.
If the GGSN does not have any more users interested in this MBMS multicast service and the “list of downstream nodes” in the corresponding MBSM Bearer Context is empty, the GGSN sends a MBMS De-registration Request to the BM-SC. The BM-SC responds with a MBMS De-registration Response and removes the identifier of the GGSN from the “list of downstream nodes” parameter in its MBMS Bearer Context. See subclause “MBMS Bearer Release Procedure”.

11.
The GGSN confirms the deactivation of the MBMS UE Context to the SGSN by sending a Delete MBMS Context Response to the SGSN, which then deletes the MBMS UE Context.

12.
If the SGSN does not have any more users interested in this MBMS multicast service and the “list of downstream nodes” in the corresponding MBMS Bearer Context is empty, the SGSN sends an MBMS De-registration Request to the GGSN. The GGSN responds with an MBMS De-registration Response and removes the identifier of the SGSN from the “list of downstream nodes” parameter in its MBMS Bearer Context. See subclause “MBMS De-registration Procedure”.
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