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Introduction

This document contains revision marked comments/changes from Vodafone’s GERAN experts to the Orange tdoc S2-032399.
TS 23.246 currently contains many procedures for operation of the MBMS service. These procedures have been produced to describe the operation of MBMS services with UTRAN, in some cases the procedures for operation with GERAN are marked FFS.

This contribution introduces procedures for MBMS flows in GERAN, based on those agreed for UTRAN with appropriate changes to reflect the different technologies.

For ease of understanding the revised text for GERAN is shown in italics with the changes from UTRAN specific text identified with change bars.

Proposed Changes (based on 23.246 v1.0.0)

The proposed changes are to section 8 of the specification and introduce new subclauses to distinguish between MBMS procedures for GERAN and UTRAN.

8 MBMS Procedures

8.1 MBMS Notification

8.1.1
MBMS Notification - UTRAN

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

Session attributes such as Service Id and the Multicast Area are made available in all interested RNCs during the Session Start procedure. Other parameters are FFS.

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 UEs to move to PMM-CONNECTED / RRC-CONNECTED state by means of MBMS group notification sent in the Multicast Area. 

The fact that this group notification moves the UEs back to PMM-CONNECTED or to RRC-CONNECTED state is FFS, subject to RAN decision.

The exact number of UEs moved to PMM-CONNECTED / RRC-CONNECTED state is a decision of RAN node. It is not necessary for all UEs to move to PMM-CONNECTED/ RRC_CONNECTED in order for the RAN to decide to use point-to-multipoint, other UEs may remain in IDLE state. This is a UTRAN choice (based on RRM criteria…), FFS in RAN group.

Following the decision to set up point-to-point or point-to-multipoint links, the number of UEs that need to be maintained in CONNECTED state or moved to IDLE state for MBMS data reception is also an decision of a RAN node. 

8.1.2
MBMS Notification – GERAN (A/Gb)
When a Session starts, MSs interested in the service shall be notified.

Session attributes such as Service Id and the Multicast Area are made available in all BSCs in Routeing Areas which contain at least one interested MS during the Session Start procedure. Other parameters are FFS.

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

In order to perform this selection, the GERAN requests MSs to move to READY state by means of MBMS group notification sent in the Multicast Area. 

The fact that this group notification moves the MSs to READY state is FFS, subject to GERAN decision.---
The exact number of MSs moved to READY state is a decision of GERAN node. It is not necessary for all MSs to move to READYin order for the RAN to decide to use point-to-multipoint, other MSs may remain in STANDBY state. This is a GERAN choice (based on RRM criteria…), FFS in GERAN group.

Following the decision to set up point-to-point or point-to-multipoint links, the number of MSs that need to be maintained in READY state or moved to STANDBY state for MBMS data reception is also a decision of a GERAN node.

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.

8.2.1
MBMS Multicast Service Activation - UTRAN
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Figure 1. The activation of an MBMS multicast service (UTRAN)

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.

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.
Security Functions may be performed, e.g. to authenticate the UE.

8.
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. 

9.
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.

10.
If the GGSN does not have the MBMS Bearer Context information for this MBMS service, the GGSN sends a Bearer Request to the BM-SC. See subclause “MBMS Bearer Request Procedure”.


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

11.
The GGSN creates an MBMS UE context and sends a Create MBMS Context Response to the SGSN.

12.
If the SGSN does not have the MBMS Bearer Context information for this MBMS service, the SGSN sends a MBMS Bearer Request to the GGSN. See subclause “MBMS Bearer Request Procedure”.


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

13.

It is FFS whether the SGSN provides RAN with the MBMS UE Context or if the RAN requires the MBMS UE context. 

14
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.
8.2.2 MBMS Multicast Service Activation – GERAN (A/Gb)
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Figure 2. The activation of an MBMS multicast service (GERAN A/Gb)

1.
The MS 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 MS 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 MS 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.

5.
The SGSN sends a Request MBMS Context Activation (IP multicast address, APN, Linked NSAPI) to the MS to request it to activate an MBMS context. Linked NSAPI allows the MS to associate the MBMS Context with the PDP context over which it sent the IGMP/MLD Join message in step 2.

6.
The MS creates an MBMS MS 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 MS wants to join/activate. An APN may indicate a specific GGSN. 

7.
Security Functions may be performed, e.g. to authenticate the MS.

8.
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 MS context and sends a Create MBMS Context Requests (IP multicast address, APN) to the GGSN. 

9.
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.

10.
If the GGSN does not have the MBMS Bearer Context information for this MBMS service, the GGSN sends a Bearer Request to the BM-SC. See sub-clause “MBMS Bearer Request Procedure”.


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

11.
The GGSN creates an MBMS MS context and sends a Create MBMS Context Response to the SGSN.

12.
If the SGSN does not have the MBMS Bearer Context information for this MBMS service, the SGSN sends a MBMS Bearer Request to the GGSN. See sub-clause “MBMS Bearer Request Procedure”.


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


13.
The SGSN sends an Activate MBMS Context Accept to the MS. The SGSN does not need to wait for step 12 to be completed before sending this message.
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 resources in the network for the transfer of MBMS data and to notify interested UEs (or MSs) of the imminent start of the transmission.

8.3.1
MBMS Session Start Procedure -UTRAN

Through this procedure, session attributes such as QoS, Multicast Area (tracking/non-tracking area are FFS) are provided to the GGSN(s) and SGSN(s) that have previously requested the corresponding MBMS Bearer and to RNC(s) hosting interested UEs in PMM-IDLE or PMM-CONNECTED state.

Session attributes are provided to SRNCs hosting UEs in PMM-CONNECTED mode and to RNCs of last known RA hosting UEs in PMM-IDLE mode via the Iu interface.

Session attributes are also provided to the DRNCs hosting UEs in PMM-CONNECTED mode. Interface used to transfer service information to DRNC is FFS (depending on ongoing work in RAN groups).

The overall Session Start procedure is presented in the following figure:
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Figure 3 Session Start procedure (UTRAN)
1.
The BM-SC sends a Session Start message to indicate the impending start of the transmission and to provide the session attributes (QoS, Multicast Area…) to the GGSN(s) that have previously requested the corresponding MBMS Bearer.

2.
The GGSN stores the session attributes in the MBMS Bearer Context and sends an MBMS Session Start message to the SGSNs that have requested the corresponding MBMS Bearer. The SGSN stores the session attributes in the MBMS Bearer Context and responds with an MBMS Session Start Acknowledge message providing the TEID for user plane that the GGSN shall use for forwarding the MBMS data.

3.
The SGSN sends an MBMS Session Start Indication message including the session attributes to RNCs hosting interested UEs (in PMM-IDLE or PMM-CONNECTED mode). The exact nature of this message and the behaviour of the RNC when receiving this message are FFS depending on ongoing work in RAN groups.

4.
The RNC stores the session attributes in the MBMS Service Context and the RAN establishes the necessary radio and Iu resources for the transfer of MBMS data to the interested UEs. The detailed procedures are FFS depending on ongoing work in RAN groups.

Note: 
The upstream node normally provides the session attributes once per MBMS session to each registered node. Due to SGSN in pool however, a RNC may receive the session attributes from several SGSNs.

8.3.2 MBMS Session Start Procedure –GERAN (A/Gb)
Through this procedure, session attributes such as QoS, Multicast Area (tracking/non-tracking area are FFS) are provided to the GGSN(s) and SGSN(s) that have previously requested the corresponding MBMS Bearer and to BSC(s) hosting interested MSs in STANDBY or READY state.

Session attributes are provided to BSCs in RA containing MSs interested in the service via the Gb interface.


The overall Session Start procedure is presented in the following figure:
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Figure 4 Session Start procedure (GERAN A/Gb)
1.
The BM-SC sends a Session Start message to indicate the impending start of the transmission and to provide the session attributes (QoS, Multicast Area, Sequence Number…) to the GGSN(s) that have previously requested the corresponding MBMS Bearer.

2.
The GGSN stores the session attributes in the MBMS Bearer Context and sends an MBMS Session Start message to the SGSNs that have requested the corresponding MBMS Bearer. The SGSN stores the session attributes in the MBMS Bearer Context and responds with an MBMS Session Start Acknowledge message providing the TEID for user plane that the GGSN shall use for forwarding the MBMS data.

3. The SGSN sends an MBMS Session Request message including some of the session attributes to each BSC  controlled by the SGSN. The BSC stores the session attributes from the MBMS Session Establishment Request message in the MBMS Service Context. The exact nature of this message and the behaviour of the BSC when receiving this message are FFS depending on ongoing work in GERAN groups.
4. The SGSN sends the IMSIs of every MS joined to this MBMS service to the BSCs to allow paging co-ordination to be completed in the BSS.
5. The BSS initiates Notification procedures in cells within control of the BSC, and verifies if the BSC requires the provision of this MBMS service. 
6. The BSC sends the MBMS Session Response message to the SGSN. The detailed procedures are FFS depending on ongoing work in GERAN groups.
Note: If an MS requests an MBMS service from a BSC, which has not been provisioned with this MBMS service, the BSC requests the MBMS service from the SGSN using the MBMS Session Establishment Required message. Upon reception of this indication from the BSC the SGSN should then provide the BSC with the MBMS service. 
Note: 
The upstream node normally provides the session attributes once per MBMS session to each registered node. Due to SGSN in pool however, a BSC may receive the session attributes from several SGSNs.
8.4
MBMS Bearer Request Procedure

The MBMS Bearer Request is the procedure by which a downstream node informs an upstream node that it would like to receive a particular MBMS bearer in order to distribute it further downstream. This procedure builds up a distribution tree for the delivery of MBMS data from the BM-SC to the UEs (or MSs) interested in the service. This procedure results in the set-up of a corresponding MBMS Bearer Context in the nodes along the distribution tree, but it does not result in the establishment of user plane resources unless the transmission has already started.

8.4.1
MBMS Bearer Request Procedure - UTRAN

The MBMS Bearer Request procedure is initiated:

· When the first MBMS UE Context for a particular MBMS service is created in the SGSN or GGSN (see subclause “MBMS UE Context”);

· When a request for a particular bearer is received from a downstream node but the corresponding MBMS Bearer Context is not established in the node; or

· When an RNC detects it is responsible for the distribution of MBMS data (see subclause “RAN Resource Setup).

NOTE:
The terms ‘downstream’ and ‘upstream’ refer to the topological position of one node with respect to another and relative to the direction of the MBMS data flow, i.e. from BM-SC to UE.
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Figure 5: MBMS Bearer Request procedure (UTRAN)
1.
When the MBMS Service Context is established in the RAN and as UEs in PMM-CONNECTED mode move from an area currently receiving the MBMS data to an area not receiving it, the RNC responsible for the MBMS data distribution requests the establishment of the MBMS bearer to its parent SGSN if not already done (see subclause “RAN Resource Setup”). How the RNC determines its parent SGSN is a matter of implementation.

2.
Upon reception of an MBMS Bearer Establishment Request from an RNC requesting an MBMS bearer for which the SGSN has no corresponding MBMS Bearer Context, or when the first MBMS UE Context for a particular MBMS service is created in the SGSN, the SGSN sends an MBMS Bearer Request (IP multicast address, APN, TEID) message to the GGSN. How the SGSN selects a GGSN is a matter of implementation; it may for instance be based on prior signalling related to a particular UE or via APN resolution. The SGSN allocates a TEID that the GGSN shall use to forward MBMS data to the SGSN in case the transmission has already started (the TEID will be released in step 5 if this is not the case).


If the SGSN already has an MBMS Bearer Context for the MBMS bearer requested, the SGSN jumps directly to step 6, i.e. it responds directly to the RNC with an MBMS Bearer Establishment Response message.

3.
Upon reception of an MBMS Bearer Request from an SGSN requesting an MBMS bearer that is not already established in the GGSN, or when the first MBMS UE Context for a particular MBMS service is created in the GGSN, the GGSN sends a Bearer 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 the GGSN already has an MBMS Bearer Context for the MBMS bearer requested, the GGSN jumps directly to step 5, i.e. it responds directly to the SGSN with an MBMS Bearer Response message.

4.
Upon reception of a Bearer Request from a GGSN, the BM-SC adds the identifier of the GGSN to the “list of downstream nodes” parameter in its MBMS Bearer Context and responds with a Bearer Response (IP multicast address, APN, Session Attributes, State, FFS: TMGI) message. The Session Attributes are the QoS required for the bearer and the Multicast Area (other attributes such as tracking/non-tracking are FFS). The exact nature of the signalling between GGSN and BM-SC is however FFS is general.


The GGSN creates an MBMS Bearer Context where it stores the information it has received about the MBMS bearer.

5.
After creating the MBMS Bearer Context or if it was already available, the GGSN responds to the MBMS Bearer Request received from the SGSN in step 2 with an MBMS Bearer Response (IP multicast address, APN, Session Attributes, State, FFS: TMGI) message and adds the identifier of the SGSN to the “list of downstream nodes” parameter in its MBMS Bearer Context.


The SGSN creates an MBMS Bearer Context where it stores the information it has received about the MBMS bearer. If the state of the MBMS Bearer Context is ‘standby’, i.e. the transmission has not started yet, the SGSN releases the TEID allocated in step 2.

6.
The SGSN responds to the MBMS Bearer Establishment Request received from the RNC in step 1 with an MBMS Bearer Establishment Response containing the necessary information to establish the tunnel for the transport of MBMS data over the Iu interface (see subclause “RAN Resource Setup”) and adds the identifier of the RNC to the “list of downstream nodes” parameter in its MBMS Bearer Context.

8.4.2 MBMS Bearer Request Procedure – GERAN (A/Gb)

Note: It would reduce delays if when an MS enters a Routeing Area where an MBMS service is not provisioned in the SGSN, upon receiving the RA update request message from the MS the SGSN requests the activation of the MBMS service from the GGSN.
The MBMS Bearer Request procedure is initiated:

· When the first MBMS MS Context for a particular MBMS service is created in the SGSN or GGSN (see sub-clause “MBMS MS Context”);

· When a request for a particular bearer is received from a downstream node but the corresponding MBMS Bearer Context is not established in the node; or

· When an BSC detects it is responsible for the distribution of MBMS data (see subclause “GERAN Resource Setup).

NOTE:
The terms ‘downstream’ and ‘upstream’ refer to the topological position of one node with respect to another and relative to the direction of the MBMS data flow, i.e. from BM-SC to MS. 
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Figure 6: MBMS Bearer Request procedure (GERAN A/Gb)
1.
When an MS requests an MBMS service from the GERAN and the BSC does not have an MBMS Service Context established the BSC indicates to the SGSN that the establishment of the MBMS bearer is required. How the BSC determines its parent SGSN is a matter of implementation.

2.
Upon reception of an MBMS session Required from an BSC requesting an MBMS service for which the SGSN has no corresponding MBMS Bearer Context, or when the first MBMS MS Context for a particular MBMS service is created in the SGSN, the SGSN sends an MBMS Bearer Request (IP multicast address, APN, TEID) message to the GGSN. How the SGSN selects a GGSN is a matter of implementation; it may for instance be based on prior signalling related to a particular MS or via APN resolution. The SGSN allocates a TEID that the GGSN shall use to forward MBMS data to the SGSN in case the transmission has already started (the TEID will be released in step 5 if this is not the case).


If the SGSN already has an MBMS Bearer Context for the MBMS bearer requested, the SGSN jumps directly to step 6, i.e. it responds directly to the BSC with an MBMS Session Requestmessage.

3.
Upon reception of an MBMS Bearer Request from an SGSN requesting an MBMS bearer that is not already established in the GGSN, or when the first MBMS MS Context for a particular MBMS service is created in the GGSN, the GGSN sends a Bearer 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 the GGSN already has an MBMS Bearer Context for the MBMS bearer requested, the GGSN jumps directly to step 5, i.e. it responds directly to the SGSN with an MBMS Bearer Response message.

4.
Upon reception of a Bearer Request from a GGSN, the BM-SC adds the identifier of the GGSN to the “list of downstream nodes” parameter in its MBMS Bearer Context and responds with a Bearer Response (IP multicast address, APN, Session Attributes, State, FFS: TMGI) message. The Session Attributes are the QoS required for the bearer and the Multicast Area (other attributes such as tracking/non-tracking are FFS). The exact nature of the signalling between GGSN and BM-SC is however FFS is general.


The GGSN creates an MBMS Bearer Context where it stores the information it has received about the MBMS bearer.

5.
After creating the MBMS Bearer Context or if it was already available, the GGSN responds to the MBMS Bearer Request received from the SGSN in step 2 with an MBMS Bearer Response (IP multicast address, APN, Session Attributes, State, FFS: TMGI) message and adds the identifier of the SGSN to the “list of downstream nodes” parameter in its MBMS Bearer Context.


The SGSN creates an MBMS Bearer Context where it stores the information it has received about the MBMS bearer. If the state of the MBMS Bearer Context is ‘standby’, i.e. the transmission has not started yet, the SGSN releases the TEID allocated in step 2.

6.
The SGSN responds to the MBMS Session Required received from the BSC in step 1 with an MBMS Session Request containing the necessary information to establish the tunnel for the transport of MBMS data over the Gb interface (see subclause “GERAN Resource Setup”) and adds the identifier of the BSC to the “list of downstream nodes” parameter in its MBMS Bearer Context
7.
The BSC informs the SGSN that the MBMS context in the BSC has been correctly established using the MBMS Session Response message.
8.5
MBMS Session Stop Procedure

The BM-SC initiates the MBMS Session Stop procedure when it considers the session to be terminated. The session is typically terminated when there is no more MBMS data expected to be transmitted for a sufficiently long period of time to justify a release of user plane resources in the network. The procedure is propagated to all nodes that have requested the corresponding MBMS bearer and to SRNCs (BSCc) hosting interested UEs (or MSs).

8.5.1
MBMS Session Stop Procedure - UTRAN

The overall MBMS Session Stop procedure is presented in the following figure:
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Figure 7  MBMS Session Stop procedure (UTRAN)
1.
The BM-SC sends a Session Stop message to all GGSNs that have previously requested the MBMS bearer to indicate that the session is terminated and the user plane resources can be released.

2.
The GGSN sends an MBMS Session Stop message to all SGSNs listed in the “list of downstream nodes” parameter of the affected MBMS Bearer Context, releases the corresponding user plane resources towards these SGSNs and sets the state attribute of its MBMS Bearer Context to ‘Standby’.

3.
The SGSN releases the TEID and user plane resources on which it was receiving MBMS data from the GGSN for the affected MBMS bearer and sends an MBMS Session Stop Indication message to all the RNCs listed in the “list of downstream nodes” of the corresponding MBMS Bearer Context. The exact nature of this message and the behaviour of the RNC when receiving this message are FFS depending on ongoing work in RAN groups.

4.
The RNC releases the affected radio and Iu resources. The detailed procedures are FFS depending on ongoing work in RAN groups.

8.5.2 MBMS Session Stop Procedure – GERAN (A/Gb)
The overall MBMS Session Stop procedure is presented in the following figure:
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Figure 8  MBMS Session Stop procedure (GERAN A/Gb)
1.
The BM-SC sends a Session Stop message to all GGSNs that have previously requested the MBMS bearer to indicate that the session is terminated and the user plane resources can be released.

2.
The GGSN sends an MBMS Session Stop message to all SGSNs listed in the “list of downstream nodes” parameter of the affected MBMS Bearer Context, releases the corresponding user plane resources towards these SGSNs and sets the state attribute of its MBMS Bearer Context to ‘Standby’.

3.
The SGSN releases the TEID and user plane resources on which it was receiving MBMS data from the GGSN for the affected MBMS bearer and sends an MBMS Session Stop Response message to all the BSCs listed in the “list of downstream nodes” of the corresponding MBMS Bearer Context. The exact nature of this message and the behaviour of the BSC when receiving this message are FFS depending on ongoing work in GERAN groups.

4.
The BSC releases the affected radio resources. The detailed procedures are FFS depending on ongoing work in GERAN groups.

8.6 MBMS Bearer Release Procedure

The MBMS Bearer Release is the procedure by which a downstream node informs an upstream node that it does not need a particular MBMS bearer anymore and therefore would like to be removed from the corresponding distribution tree.

8.6.1
MBMS Bearer Release Procedure - UTRAN

The MBMS Bearer Release procedure is initiated:

· By the SGSN or GGSN when the last MBMS UE Context for a particular MBMS 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” releases an MBMS bearer for which there is no corresponding MBMS UE Context; or

· By the RNC when it deletes the associated MBMS Service Context, or (FFS) when it detects that it is not responsible for the distribution of MBMS data for a particular MBMS service anymore (see subclause “RAN Resource Setup”).
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Figure 9: MBMS Bearer Release Procedure (UTRAN)
A.
When the MBMS Service Context is deleted from the RAN, which could be when the RNC no longer hosts any UE interested in that MBMS service, the RNC requests the release of the MBMS bearer to its parent SGSN. It is FFS whether when the responsibility for the MBMS data distribution to UEs in PMM-CONNECTED mode changes from the SRNC to the DRNC, or vice versa, the RNC that is not longer responsible for the MBMS data distribution requests the release of the MBMS bearer to its parent SGSN (see subclause “RAN Resource Setup” for more details). As an implementation option, the RNC may decide not to release the MBMS bearer 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 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 Bearer Release Response message to the RNC.

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 Bearer Release 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 Bearer Release Response message to the SGSN.

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 Bearer Release 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.


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 Bearer Release Response message to the GGSN.

8.6.1.1
MBMS Bearer Release Procedure – Complete teardown

The MBMS Bearer Release Procedure is initiated by BM-SC when the specific MBMS service is terminated.  This procedure tears down the distribution tree for the delivery of MBMS data. This procedure results in the releasing of all MBMS Bearer Contexts and associated MBMS UE Contexts in the nodes along the distribution tree.
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Figure 10: BM-SC initiated MBMS Bearer Release Procedure (UTRAN)
1. The BM-SC sends a Bearer Release Request message to all GGSNs that have previously requested the MBMS bearer to indicate the session is terminate and the MBMS bearer resources can be released. 

The GGSN releases all MBMS UE Contexts and the affected MBMS Bearer Context and returns a Bearer Release 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”.

2. The GGSN sends an MBMS Bearer Release Request message to all SGSNs listed in the “list of downstream nodes” parameter. 

3. The SGSN releases all MBMS UE Contexts and the affected MBMS Bearer Context and returns a MBMS Bearer Release Response message to the GGSN.  The SGSN sends an MBMS Bearer Release Request message to all RNCs listed in the “list of downstream nodes” parameter.

RNC confirms the resource release by returning an MBMS Bearer Release Response message to the SGSN

4.
The RNC releases the affected radio resources. The detailed procedures are FFS depending on ongoing work in RAN groups.  RAN may notify the UEs that the service has being terminated, so that the UE can locally deactivate its MBMS UE context, detailed procedures are FFS

8.6.2 MBMS Bearer Release Procedure – GERAN (A/Gb)
Editor’s note: Is this needed for A/Gb mode? 
The MBMS Bearer Release procedure is initiated:

· By the SGSN or GGSN when the last MBMS MS Context for a particular MBMS 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” releases an MBMS bearer for which there is no corresponding MBMS UE Context; or

· By the BSC when it deletes the associated MBMS Service Context, or (FFS) when it detects that it is not responsible for the distribution of MBMS data for a particular MBMS service anymore (see subclause “GERAN Resource Setup”). The MBMS Bearer Release could be ordered by the SGSN.
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Figure 11: MBMS Bearer Release Procedure (GERAN A/Gb)
A.
The MBMS Service Context is deleted from the GERAN, when the BSC no longer hosts any MS interested in that MBMS service, the BSC indicates the release of the MBMS bearer is required to its parent SGSN with the MBMS Session Release Required message. Upon reception of the indication from the BSS, the SGSN may order the BSC to release the resources associated with the MBMS session with the MBMS Session Release Request message. Once the resources are released the BSS acknowledges to the SGSN with the MBMS Session Release Response message. As an implementation option, the BSC may decide not to release the MBMS bearer immediately when these conditions are met, e.g. in order to avoid unnecessary signalling in the case where the BSC would again need the same MBMS bearer shortly after.


The SGSN removes the identifier of the BSC from the “list of downstream nodes” parameter of the affected MBMS Bearer Context.

B.
When the “list of downstream nodes” of a particular MBMS Bearer Context in the SGSN becomes empty and the SGSN has no MBMS MS Contexts linked to that MBMS Bearer Context, the SGSN sends an MBMS Bearer Release 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 Bearer Release Response message to the SGSN.

C.
When the “list of downstream nodes” of a particular MBMS Bearer Context in the GGSN becomes empty and the GGSN has no MBMS MS Contexts linked to that MBMS Bearer Context, the GGSN sends a Bearer Release 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.


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 Bearer Release Response message to the GGSN.

8.6.1.1
MBMS Bearer Release Procedure – Complete teardown

The MBMS Bearer Release Procedure is initiated by BM-SC when the specific MBMS service is terminated.  This procedure tears down the distribution tree for the delivery of MBMS data. This procedure results in the releasing of all MBMS Bearer Contexts and associated MBMS MS Contexts in the nodes along the distribution tree.


[image: image12.wmf]GGSN

SGSN

BSC

MS

1. Bearer Release Request

2. MBMS Bearer Release Request

3. MBMS Session Release Request

4. GERAN Resource Release

BM

-

SC

1. Bearer Release Response

2. MBMS Bearer Release Response

3. MBMS Session Release Response


Figure 12: BM-SC initiated MBMS Bearer Release Procedure (GERAN A/Gb)
1.
The BM-SC sends a Bearer Release Request message to all GGSNs that have previously requested the MBMS bearer to indicate the session is terminate and the MBMS bearer resources can be released. 

The GGSN releases all MBMS MS Contexts and the affected MBMS Bearer Context and returns a Bearer Release Response message to the BM-SC.  The BM-SC releases all MBMS MS Contexts and removes the identifier of the GGSN from the “list of downstream nodes”.

2.
The GGSN sends an MBMS Bearer Release Request message to all SGSNs listed in the “list of downstream nodes” parameter. The SGSN releases all MBMS MS Contexts and the affected MBMS Bearer Context and returns a MBMS Bearer Release Response message to the GGSN
3.
.  The SGSN sends an MBMS Session Release Request message to all BSCs listed in the “list of downstream nodes” parameter.

The BSC confirms the resource release by returning an MBMS Session Release Response message to the SGSN

4.
The BSC releases the any affected radio resources. The detailed procedures are FFS depending on ongoing work in GERAN groups.  GERAN may notify the MSs that the service has being terminated, so that the MS can locally deactivate its MBMS MS context, detailed procedures are FFS
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