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Note 1:
network entities and reference points solely used by the MBMS user service (e.g. for service announcement as described in section 4.4.1.2) are not shown in this figure.

Note 2:
Gp applies only when SGSN and GGSN are in different PLMNs.
Note 3:
the Iu/Gn reference point above is a direct tunnel according to subclause 5.6.2.2, figure 6b in TS 23.060 [15] with IP multicast based addressing according to RFC 4607 [21].

Figure 1: Reference architecture to support the MBMS bearer service

******************Next  Change***************
5
Functional Entities To Support MBMS

5.0
General

To provide MBMS bearer services existing functional entities, GGSN, SGSN, RNC/BSC, perform several MBMS related functions and procedures, some of which are specific to MBMS. An MBMS specific functional entity – Broadcast Multicast Service Centre (BM-SC) supports various MBMS user service specific services such as provisioning and delivery.

5.1
Broadcast-Multicast Service Centre (BM-SC)

The BM-SC provides functions for MBMS user service provisioning and delivery. It may serve as an entry point for content provider MBMS transmissions, used to authorise and initiate MBMS Bearer Services within the PLMN and can be used to schedule and deliver MBMS transmissions.

The BM-SC is a functional entity, which must exist for each MBMS User Service.

The BM-SC consists of following sub-functions:

-
Membership function;

-
Session and Transmission function;

-
Proxy and Transport function;

-
Service Announcement function;

-
Security function.


-
Content synchronization for MBMS in UTRAN.

-
Content synchronization for MBMS in E-UTRAN.

-
Header compression for MBSFN MBMS data.

This section describes BM-SC functions, which are defined for the standardised MBMS User Services.
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Figure 5a: BM-SC functional structure

5.1.1
Membership Function

The BM-SC Membership function provides authorization for UEs requesting to activate an MBMS service.

The Membership function may have subscription data of MBMS service users.

The Membership Function may generate charging records for MBMS service users.

The Membership Function is an MBMS bearer service level function, but it may also provide user service level functions e.g. membership management etc. In this case it does also have a Gi interface.

5.1.2
Session and Transmission Function

The BM-SC Session and Transmission Function shall be able to schedule MBMS session transmissions.

The BM-SC Session and Transmission Function should be able to schedule MBMS session retransmissions, and label each MBMS session with an MBMS Session Identifier to allow the UE to distinguish the MBMS session retransmissions. The BM-SC Session and Transmission Function allocates TMGIs.

Each transmission and subsequent retransmission(s) of a specific MBMS session are identifiable by a common MBMS Session Identifier (2-3 Octets) passed at the application layer in the content, and also passed in a shortened form (i.e. the least significant octet) in the MBMS Session Start Request message to the eNodeBs/RNCs/BSCs. The full MBMS Session Identifier should be used by the UE to identify an MBMS session when completing point-to-point repair, while the shortened MBMS Session Identifier is included by the RANs in the notification messages for MBMS

The BM-SC Session and Transmission Function shall be able to provide the MBMS GW or GGSN with transport associated parameters such as quality-of-service and MBMS service area.

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

The BM-SC Session and Transmission Function should be able to send MBMS data. It could also apply favourable error resilient schemes e.g. specialized MBMS codecs or Forward Error Correction schemes.

When IP multicast is used for distribution of payload from GGSN to RNC or from MBMS GW to eNodeB and RNC, the BM-SC Session and Transmission Function shall include synchronization information for the MBMS payload. If the header compression is used over the radio, the compression is done in the BM-SC. The details of synchronization and header compression for the MBMS payload are specified in TS 25.346 [10] and TS 25.446 [18].

The BM-SC Session and Transmission Function should be able to authenticate and authorize external sources and accept content from them.

The Session and Transmission Function is user service level function and it triggers bearer level functions when MBMS sessions are scheduled.

******************Next  Change***************
5.3
UTRAN/GERAN

UTRAN/GERAN are responsible for efficiently delivering MBMS data to the designated MBMS service 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.

 UTRAN (and GERAN in Iu mode) may also support reception of MBMS data from the core-network over IP multicast. When UTRAN (or GERAN Iu mode)  supports IP multicast reception, the UTRAN (GERAN Iu mode) should support TEID coordination, i.e. avoid using the same value ranges for its own unicast TEIDs as are used by the GGSN for the Common TEID-Us (C-TEIDs). If clashes anyhow occur, the RNC (Iu mode BSC) shall reject IP multicast reception and fallback to normal shared Iu bearers for reception of MBMS data.
The UTRAN/GERAN shall support both intra-RNC/BSC and 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).

5.4
SGSN

The SGSN's role within the MBMS architecture is to perform MBMS bearer service control functions for each individual UE and to provide MBMS transmissions to UTRAN/GERAN. When IP multicast is used for MBMS transmissions the SGSN is bypassed in the 3G case (and GERAN Iu mode case), i.e. MBMS data sent directly from GGSN to RNC (or Iu mode BSC) or from MBMS GW to RNC in EPS.

The SGSN shall provide support for intra-SGSN and inter-SGSN mobility procedures. Specifically this requires the SGSN to store a user-specific MBMS UE context for each activated multicast MBMS bearer service and to pass these contexts to the new SGSN during inter-SGSN mobility procedures.
The SGSN shall be able to indicate its MBMS support to the UE as well as it shall be able to synchronise with the UE, which of the UE's MBMS UE contexts are still active.

The SGSN shall be able to generate charging data per multicast MBMS bearer service for each user. The SGSN does not perform on-line charging for either the MBMS bearer service or the MBMS user service (this is handled in the BM-SC).

The SGSN shall be able to establish Iu and Gn bearers shared by many users upon receiving a session start from the GGSN. Likewise, the SGSN shall be able to tear down these bearers upon instruction from the GGSN.

When MBMS in EPS for UTRAN access is supported, the SGSN shall support the necessary control plane functions provided via Sn interface to/from MBMS GW.

5.5
GGSN

The GGSN role within the MBMS architecture is to serve as an entry point for IP multicast traffic as MBMS data. Upon notification from the BM-SC the GGSN shall be able to request the establishment of a bearer plane for a broadcast or multicast MBMS transmission. Further, upon BM-SC notification the GGSN shall be able to tear down the established bearer plane. Bearer plane establishment for multicast services is carried out towards those SGSNs and /or RNCs that have requested to receive transmissions for the specific multicast MBMS bearer service. For an optimized bearer plane, IP multicast transport may be used within the core network. The bearer plane is then established between the GGSN and the RNCs.
When IP multicast is used for distribution payload from GGSN to RNC, and one or more RNC rejects IP multicast distribution, the GGSN should in parallel with the IP multicast distribution provide legacy MBMS payload distribution (i.e. using point-to-point GTP-tunnels) via the SGSNs to these RNCs. In that case, the GGSN shall remove the synchronisation protocol elements included by the BM-SC (i.e. synchronization information and the compressed header) before forwarding the payload on the legacy path (see 3GPP TS 25.446 [18]).
The GGSN shall be able to receive MBMS specific IP multicast traffic and to route this data to the proper IP multicast distribution address and/or GTP tunnels set-up as part of the MBMS bearer service.

The GGSN may also provide features that support the MBMS bearer service that are not exclusive to MBMS. Examples are:

-
Message Screening (not needed if the MBMS sources are internal in the PLMN);

-
Charging Data Collection;

-
Flow Based Charging (see section 10).

******************Next  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.

In MBMS multicast mode a 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 Proxy and Transport Function; 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. MBMS Session Start procedure may create MBMS Bearer Context in a BSC/RNC which has no MBMS Bearer Context yet.

In MBMS broadcast mode, an MBMS Bearer Context is created in the MME/SGSN, MBMS GW/GGSN and RAN as a result of the MBMS Session Start procedure.

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.

In MBMS broadcast mode, the MBMS Bearer Context is always implicitly in state 'active' (since it is created as a result of an MBMS Session Start procedure) and does not use the MBMS Bearer Context State Model in Figure 6.

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

Table 2: MBMS Bearer Context for GPRS

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	






	Parameter
	Description
	RAN
	SGSN
	GGSN
	BM-SC

	Multicast/broadcast mode
	MBMS bearer service in broadcast or multicast mode
	X
	X
	X
	X

	IP multicast address(
multicast mode only)
	IP multicast address identifying the MBMS bearer described by this MBMS Bearer Context.
	X
	X
	X
	X

	APN
(multicast mode only)
	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

	Flow Identifier (broadcast mode only)
	Location dependent subflow of the MBMS bearer service. When present, the Flow Identifier together with the TMGI uniquely identify the MBMS Bearer Context.
	
	X
(note 1)
	X
(note 1)
	X
(note 1)

	GGSN TEID-C
	Tunnel Endpoint Identifier of GGSN for control plane.
	
	X
	
	

	GGSN IP Address for Control Plane in use
	The IP address of the GGSN used for the control plane.
	
	X
(note 4)
	
	

	State
	State of bearer plane resources ('standby' or 'active')
	X
	X
	X
	X

	Required MBMS Bearer Capabilities
(multicast mode only)
	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 Service 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
(note 5)
	X
(notes 3, 4,6)
	X

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

	List of PMM-CONNECTED UEs
	List of PMM-CONNECTED UEs which have activated an MBMS service.
	X2)
	
	
	

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

	IP multicast and Source address for distribution
	IP addresses identifying the SSM channel used for user plane distribution on the backbone network
	X
	X


	X
	

	MBMS HC indicator
	Flag set by BM-SC if it is using compressed header for the payload.
	
	X
	X
	X

	NOTE 1:
It is an optional parameter.

NOTE 2:
It is available only for UTRAN, not for GERAN.

NOTE 3:
For GGSN, the list at least includes the couples of the SGSN IP addresses and TEIDs for control plane, and the couples for user plane.

NOTE 4:
GSN that supports both IPv4 and IPv6 address types, stores only the IP address in use.

NOTE 5:
For SGSN, the list includes the registered DRNC.

NOTE 6:  The GGSN shall include SGSN Address for user data and TEID-U for downstream SGSNs that do not accept the IP multicast backbone distribution.


Table 3: MBMS Bearer Context for EPS (E-UTRAN/UTRAN) broadcast mode only

	
	
	
	

	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	

	
	

	
	
	
	

	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	





	Parameter
	Description
	RAN
	MME/

SGSN
	MBMS-GW
	BM-SC

	MBMS GW TEID-C
	Tunnel Endpoint Identifier of MBMS GW for control plane.
	
	X
	
	

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

	Flow Identifier 
	Location dependent subflow of the MBMS bearer service. When present, the Flow Identifier together with the TMGI uniquely identify the MBMS Bearer Context.
	
	X
(note 1)
	X
(note 1)
	X
(note 1)

	MBMS GW IP Address for Control Plane in use
	The IP address of the MBMS GW used for the control plane.
	
	X

(note 2)
	
	

	MBMS GW IP Address for User Plane in use
	The IP address of the MBMS GW used for the user plane.
	
	X

(note 2)
	
	

	C-TEID
	Common Tunnel Endpoint Identifier of MBMS GW for user plane
	X
	
	X
	

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

	MBMS Service 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 
	
	X
(note 3)
	X
(note 4)
	X

	IP multicast and Source address for distribution 
	IP addresses identifying the SSM channel used for user plane distribution on the backbone network
	X
	X
	X
	

	MBMS HC indicator
	Flag set by BM-SC if it is using compressed header for the payload.
	
	X
	
	X

	NOTE 1:
It is an optional parameter.

NOTE 2:
MBMS GW that supports both IPv4 and IPv6 address types, stores only the IP address in use.

NOTE 3:
For SGSN, the list includes the registered DRNC.

NOTE 4:
For MBMS GW, the list at least includes the couples of the SGSN IP addresses and TEIDs for control plane


Editor's Note:
Additional parameters may be included as work progresses.

6.3
Quality-of-Service

6.3.1
Quality-of-Service for GPRS

It shall be possible for the network to control quality-of-service parameters for sessions of multicast and broadcast MBMS bearer services. All QoS attributes related to the UMTS bearer service described in TS 23.107 [3] are applicable to MBMS bearer services. Compared to point-to-point bearer services the following limitations exist:

-
For traffic class, only the background and streaming classes shall be supported.
-
For SDU error ratio, only higher values are supported, i.e. the values describing higher numbers of lost or corrupted SDUs (actual values are for the background and streaming classes are 10-2 and 10-1).
-
For maximum bit-rate, see the values described in TS 22.246 [6].
-
For Guaranteed bit rate of the Streaming Traffic Class: depending on radio resource usage by other services, some cells of the MBMS Service Area may not have sufficient resources available for a MBMS Session. The RAN may decide not to establish RB in cells where requested resources are not available. The RAN does not reject a MBMS Session Start Request message even if one or more cells do not have enough resources to establish radio bearers.
MBMS bearer services of background class are best suited for the transport of MBMS user services such as messaging or downloading. Buffering, shaping schemes and packet dropping may be applied to the traffic flow to adapt to the available resources and changing network conditions. The total transfer time is not critical for background class bearer services since the content must normally have been received in totality and stored in the UE before the user can access it.

MBMS bearer services of streaming class are best suited for the transport of MBMS user services such as streaming. As for point-to-point bearer services, the network should minimise the packet transfer delay of streaming class bearer services as far as possible. Packet dropping should be the preferred traffic conditioning action applied to the traffic flow to adapt to the available resources.

The principle difference between background and streaming classes for MBMS is the support of a guaranteed bit-rate in the streaming case. No indication is provided to the UE in cases where the RAN cannot provide the requested QoS. As a result, some UEs may not receive the MBMS session or parts of it. For background class, the RAN may continue to distribute data in congestion conditions but at potentially high packet loss rates, therefore the MBMS user service will have to provide sufficient redundancy within the data to be able to cope with the high packet loss.

MBMS user services that would normally use MBMS bearer services of background class may however decide to use a streaming class MBMS bearer service if the MBMS user service cannot cope with high packet loss.

The Allocation and Retention Priority of the MBMS bearer service allows for prioritisation between MBMS bearer services, and between MBMS bearer services and non MBMS bearer services.

As the MBMS bearer service transfers data to many UEs in parallel and because of the lack of feedback channel on radio level low SDU error ratios are difficult to achieve. When the resulting packet error ratio is not suitable for the MBMS user service or when prevention of data loss is required, an MBMS user service may perform retransmission of MBMS data over a point-to-point PDP context.

6.3.2
Quality-of-Service for EPS

It shall be possible for the network to control quality-of-service parameters for sessions of broadcast MBMS bearer services. All EPS QoS attributes related to the EPS bearer service are applicable to MBMS bearer services.

For EPS the MBMS bearer service QoS includes the parameters QCI, ARP, GBR and MBR (TS 23.401 [16]).

Each Non-GBR MBMS bearer service is associated with the following MBMS bearer level QoS parameters:

-
QoS Class Identifier (QCI);

-
Allocation and Retention Priority (ARP).

Editor's note:
It is FFS if Maximum Bit Rate (MBR) is applicable to Non-GBR MBMS bearer services.

Each GBR MBMS bearer service is associated with the following MBMS bearer level QoS parameters:

-
QoS Class Identifier (QCI);

-
Allocation and Retention Priority (ARP);

-
Maximum Bit Rate (MBR);

-
Guaranteed Bit Rate (GBR).

NOTE:
UE-AMBR and APN-AMBR do not apply to MBMS bearer services.

Compared to point-to-point bearer services the following limitations exist:

-
For Guaranteed bit rate: depending on radio resource usage by other services, some cells of the MBMS Service Area may not have sufficient resources available for a MBMS Session. The RAN may decide not to establish RB in cells where requested resources are not available. The RAN does not reject a MBMS Session Start Request message even if one or more cells do not have enough resources to establish radio bearers.

Non-GBR MBMS bearer services are best suited for the transport of MBMS user services such as messaging or downloading. Buffering, shaping schemes and packet dropping may be applied to the traffic flow to adapt to the available resources and changing network conditions. The transfer delay per non-GBR QCI is defined in TS 23.203 [23].

GBR MBMS bearer services are best suited for the transport of MBMS user services where a constant bit rate is needed. As for point-to-point bearer services, the network should comply with the transfer delay for GBR QCI's (TS 23.203 [23]). Packet dropping should be the preferred traffic conditioning action applied to the traffic flow to adapt to the available resources.

The principle difference between Non-GBR and GBR MBMS bearer services is the support of a guaranteed bit-rate. No indication is provided to the UE in cases where the RAN cannot provide the requested QoS. As a result, some UEs may not receive the MBMS session or parts of it. For non-GBR MBMS bearer services, the RAN may continue to distribute data in congestion conditions but at potentially high packet loss rates, therefore the MBMS user service will have to provide sufficient redundancy within the data to be able to cope with the high packet loss.

MBMS user services that would normally use MBMS bearer services of non-GBR MBMS bearer service may however decide to use a GBR MBMS bearer service if the MBMS user service cannot cope with high packet loss.

The Allocation and Retention Priority of the MBMS bearer service allows for prioritisation between MBMS bearer services, and between MBMS bearer services and non MBMS bearer services at MBMS bearer service establishment.

When the MBMS bearer service experience a packet error ratio which is not suitable for the MBMS user service or when prevention of data loss is required, an MBMS user service may perform retransmission of MBMS data over a point-to-point PDP context or PDN connection.

6.3.1
MBMS QoS distribution tree

MBMS data will be distributed to multiple users through a MBMS distribution tree that can go through many BSCs/RNCs, many SGSNs and one or more GGSNs. Furthermore some bearer resources may be shared between many users accessing the same MBMS bearer service in order to save resources. As a result, each branch of a MBMS distribution tree shall be established with the same QoS.

MBMS distribution tree shall have the same QoS for all its branches.

When a branch of the MBMS distribution tree has been created, it is not possible for another branch (e.g. due to arrival of a new UE or change of location of a UE with removal of a branch and addition of a new one) to impact the QoS of already established branches.

There is no QoS (re-)negotiation between network elements (e.g. between RNC and SGSN). This implies that some branches may not be established if QoS requirement cannot be accepted by the concerned network node.

6.4
Temporary Mobile Group Identity

Temporary Mobile Group Identity (TMGI) is used for MBMS notification purpose. The BM-SC allocates a globally unique TMGI per MBMS bearer service. The structure of the TMGI is defined in TS 23.003 [13].

For Multicast MBMS bearer services the TMGI is transmitted to UE via the MBMS Multicast Service Activation procedure. For Broadcast Service the TMGI can be obtained via service announcement see " Service Announcement".

The TMGI is a radio resource efficient MBMS bearer service identification, which is equivalent to the MBMS bearer service identification consisting of IP multicast address and APN.

6.5
IP Multicast distribution
6.5.1
General

For GPRS in GGSN or for EPS in MBMS GW it shall by configuration be possible to enable distribution of MBMS payload by using IP Multicast in the backbone network. IP Multicast distribution is done from GGSN to RNC downstream nodes or from MBMS GW to eNodeB or RNC downstream nodes. The Source Specific Multicast (SSM) service model shall be used by nodes and routers as specified in RFC 4607 [21] and RFC 4604 [22].
6.5.2
IP Multicast distribution for GERAN Iu-mode and UTRAN for GPRS

Fallback to legacy point-to-point distribution is done for nodes which do not support IP Multicast distribution. 

The GGSN chooses an IP Multicast address for distribution and a Source address as well as a common TEID-U (C-TEID). The proposed IP Multicast and Source address for distribution and the C-TEID is indicated by the GGSN to the downstream SGSNs at Session Start. The SGSN forwards the request to the downstream RNC (and BSC in Iu mode) at Session Start. The RNC may accept or reject the proposed IP Multicast distribution in the MBMS Session Start Response to the SGSN. If accepted the RNC shall report the channel (IP Multicast and Source address) to the backbone in order to join the bearer service multicast distribution. At Session Stop the RNC shall correspondingly report to the backbone in order to leave the bearer service multicast distribution.

If one or more downstream RNC nodes do not accept IP Multicast distribution, the SGSN will establish a normal MBMS point-to-point GTP-U tunnel to related RNCs and a point-to-point GTP-U tunnel to the GGSN. The SGSN does not respond to the GGSN until it has received responses from all RNCs. The SGSN shall indicate to the GGSN if IP Multicast distribution is accepted (by one or more RNCs) and it shall also indicate if normal MBMS point-to-point distribution is required (by one or more RNCs). The SGSN will also establish a normal MBMS point-to-point GTP-U tunnel to GGSN if there are BSCs in Gb mode in the MBMS distribution tree.

The RNC node shall indicate to SGSN if IP Multicast distribution is accepted in the Session Start Response. If this indication is missing, the SGSN node shall treat the RNC node as not accepting IP Multicast distribution and use unicast distribution.

IP Multicast distribution is only used within a PLMN. In the roaming case the GGSN establishes normal MBMS point-to-point GTP-U tunnels to SGSNs/RAN nodes in other networks.

GGSN shall assign IP Multicast addresses used for MBMS distribution according to [21]. When several GGSN are used for MBMS payload distribution, the used IP Multicast addresses and common TEIDs shall be coordinated by configuration. Clashes between common TEIDs allocated by GGSN and TEIDs allocated by RNC should be avoided by coordinated TEID ranges.
The GTP-U Error Indication mechanism shall be disabled for MBMS bearers using IP Multicast distribution. The receiving node controls itself what is received using the IGMPv3/MLDv2 protocol [22].

The MBMS payload with the synchronization information received from the BM-SC included, shall be distributed by the GGSN with IP Multicast to the RNC. The synchronization information is used in the radio interface for the user data transmission synchronization across the RNCs as described in 3GPP TS 25.346 [10]. It is up to RAN configurations whether the inter-RNC MBMS combining/MBSFN operation mode is used during the MBMS payload delivery.
6.5.3
IP Multicast distribution for E-UTRAN and UTRAN for EPS
The MBMS GW chooses an IP Multicast address for distribution. The proposed IP Multicast and Source address for distribution is indicated by the MBMS GW to the downstream MMEs and/or SGSNs at Session Start. The MME/SGSN forwards the request to the downstream eNodeB/RNC at Session Start.

In the UTRAN case, the RNC may accept or reject the proposed IP Multicast distribution in the MBMS Session Start Response to the SGSN. The RNC node shall indicate to SGSN if IP Multicast distribution is accepted in the Session Start Response.  If accepted the RNC shall report the channel (IP Multicast and Source address) to the backbone in order to join the bearer service multicast distribution. At Session Stop the RNC shall correspondingly report to the backbone in order to leave the bearer service multicast distribution.

IP Multicast distribution is only used within a PLMN.

MBMS GW shall assign IP Multicast addresses used for MBMS distribution according to RFC 4607 [21]. When several MBMS GWs are used for MBMS payload distribution, the used IP Multicast addresses shall be coordinated by configuration.

The receiving node controls itself what is received using the IGMPv3/MLDv2 protocol RFC 4604 [22].

The MBMS payload with the synchronization information received from the BM-SC shall be distributed by the MBMS GW with IP Multicast to the eNodeB/RNC. The synchronization information is used in the radio interface for the user data transmission synchronization across the eNodeBs and RNCs as described in TS 25.346 [10]. It is up to RAN configurations whether the inter-RNC MBMS combining/MBSFN operation mode is used during the MBMS payload delivery.

Mobility between cells may cause limited MBMS data loss towards the UE. Therefore, MBMS user services should be able to cope with potential data loss caused by UE mobility.

******************Next  Change***************
8.3
MBMS Session Start Procedure

8.3.0
General

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 service Area, estimated session duration, are provided to the registered GGSN(s) and SGSN(s), to all BSCs/RNCs that are connected to a listed SGSN and to the registered MBMS GW(s) and MME(s). In addition the procedure allocates the bearer plane to all registered GGSNs, all registered SGSNs and all registered MBMS GWs, to BSCs/RNCs and E-UTRAN that respond to the session start request message. If IP multicast distribution of MBMS user plane data to E-UTRAN/UTRAN is supported, the MBMS-GW allocates a IP Multicast address which together with the IP address of the multicast source (i.e. MBMS GW) and the C-TEID are provided to the eNodeB via MME and to the RNC via SGSN in this procedure.

After sending the Session Start Request message the BM-SC waits for a configurable delay (time to MBMS data transfer) before sending MBMS data. This delay should be long enough to avoid buffering of MBMS data in entities other than the BM-SC, i.e. the delay should allow the network to perform all procedures required to enable MBMS data transfer before the BM-SC sends MBMS data. For example notification of UEs and radio bearer establishment should be performed before MBMS data arrive in the RAN. The delay may be in the region of multiple seconds or tens of seconds. It may be useful for the BM-SC to be able to configure different delays for MBMS bearer services on 2G, 3G and E-UTRAN, respectively.

8.3.1
MBMS Session Start Procedure for GERAN and UTRAN for GPRS

For multicast MBMS bearer services the registration of SGSNs and GGSNs is initiated by MBMS multicast Service Activation procedures, Inter SGSN Routeing Area Update procedures, Inter SGSN Serving RNS Relocation procedure and performed by MBMS Registration procedures. The GGSN keeps track of the registered SGSNs in the list of downstream nodes.

For broadcast MBMS bearer services the list of downstream nodes of BM-SC and GGSN are achieved in the following ways:

-
The list of downstream nodes for GGSN will be sent from the BM-SC to the GGSN in the Session Start Request.

Normally, the GGSN contained in the "list of downstream nodes" for BM-SC is the default GGSN (or two for resilience).

The overall Session Start procedure is presented in the following figure:
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Figure 8a: Session Start procedure for GERAN and UTRAN for GPRS

1.
The BM-SC Session and Transmission function sends a Session Start Request message to indicate the impending start of the transmission and to provide the session attributes (TMGI, Flow Identifier (Broadcast only), QoS, MBMS service Area, Session identifier, estimated session duration, broadcast/multicast, list of downstream nodes for GGSN (Broadcast only), time to MBMS data transfer, MBMS HC indicator (if header compression is used for MBMS payload), ...) and the 2G/3G indicator. The message is sent to the BM-SC Proxy and Transport function, which then forwards it to the GGSNs listed in the "list of downstream nodes" parameter of the corresponding MBMS Bearer Context. The BM-SC Proxy and Transport function sets the state attribute of its MBMS Bearer Context to 'Active'. For a broadcast MBMS bearer service the GGSN creates an MBMS bearer context. In broadcast mode, the BM‑SC may start multiple sessions for the same MBMS bearer service (identified by the TMGI) but with different content. If so, a Flow Identifier is included in the Session Start Request to identify the different sub-sessions and the associated MBMS Service Areas shall not overlap. The GGSN stores the session attributes and the list of downstream nodes 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. Proxy and Transport function which forwards it to the BM-SC Session and Transmission function. The BM-SC Proxy and Transport function copies Session Start Requests to the BM-SC Membership function for charging purposes.

2.
The GGSN sends an MBMS Session Start Request message containing the session attributes (TMGI, Flow Identifier (Broadcast only), QoS, MBMS service Area, Session identifier, estimated session duration, broadcast/multicast, time to MBMS data transfer, IP Multicast and Source addresses for backbone distribution, common TEID-U, MBMS HC indicator, …) and the 2G/3G indicator to the SGSNs listed in the "list of downstream nodes" parameter of the corresponding MBMS Bearer Context. For a broadcast MBMS bearer service the SGSN creates an 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'. If one or more of the downstream nodes accepts the Session Start and the proposed IP Multicast and Source address for backbone distribution and the proposed C-TEID, the SGSN includes an indication that IP Multicast distribution is accepted in the MBMS Session Start Response message to GGSN. If one or more of the downstream nodes does not accept the proposed IP Multicast and Source address for backbone distribution or the proposed C-TEID or if there are downstream BSCs in Gb mode connected to the SGSN, the SGSN falls back to normal point-to-point MBMS bearer establishment for these nodes 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. Otherwise if all nodes accept multicast, the SGSN returns the C-TEID and the IP Multicast distribution address in the Session Start Response message. The GGSN shall initiate IP Multicast distribution if at least one of the SGSNs indicates it has accepted IP Multicast distribution.  For MBMS bearer service a SGSN receiving multiple MBMS Session Start Request messages establishes only one bearer plane with one GGSN.

3.
The SGSN sends an MBMS Session Start Request message including the session attributes (TMGI, QoS, MBMS service Area, Session identifier, estimated session duration, broadcast/multicast, time to MBMS data transfer, list of RAs, MBMS HC indicator …) to each BSC and/or each RNC that is connected to this SGSN. When the message is sent to an RNC/BSC in Iu mode, the IP Multicast and Source address for backbone distribution and C-TEID shall also be included if received from the GGSN. 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. For a broadcast MBMS bearer service the BSC/RNC creates an MBMS Service Context. 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'. If the RNC accepts the Session start and the proposed IP Multicast and Source address for backbone distribution and the proposed C-TEID the RNC sends an MBMS Session Start Response message to SGSN including an indication that IP Multicast distribution is accepted. If an RNC does not accept the proposed IP Multicast and Source address for backbone distribution (or the proposed C-TEID), the RNC falls back to normal point-to-point MBMS bearer establishment. A BSC in Gb mode which does not serve the MBMS Service Area need not store the session attributes. A BSC/RNC receiving multiple MBMS Session Start Request messages establishes only one bearer plane with one SGSN.
3a.
If the BSC/RNC accepts IP Multicast distribution the BSC/RNC joins the multicast group in the IP backbone according to [19], [20] and [22].
4.
The BSC/RNC establishes the necessary radio resources for the transfer of MBMS data to the interested UEs. RAN resource set up can be scheduled according to the time to MBMS data transfer parameter.

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.

******************Next  Change***************
8.5
MBMS Session Stop Procedure

8.5.0
General

The BM-SC Session and Transmission function initiates the MBMS Session Stop procedure when it considers the MBMS 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 bearer plane resources in the network. For GERAN and UTRAN for GPRS, the procedure is propagated to all SGSNs and GGSNs that are registered for the corresponding MBMS bearer service and to BSCs/RNCs that have an established Iu bearer plane with an SGSN. For E‑UTRAN and UTRAN for EPS, the procedure is propagated to all MBMS GWs, MMEs and SGSNs that are registered for corresponding MBMS bearer service and to E-UTRAN/UTRAN that have accept to receive IP multicast distribution.

8.5.1
MBMS Session Stop Procedure for GERAN and UTRAN for GPRS

The overall MBMS Session Stop procedure is presented in the following figure:
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Figure 10: MBMS Session Stop procedure for GERAN and UTRAN for GPRS

1.
The BM-SC Session and Transmission function sends a Session Stop Request message to the BM-SC Proxy and Transport function, which forwards it to all GGSNs listed in the "list of downstream nodes" parameter of the affected MBMS Bearer Context to indicate that the MBMS session is terminated and the bearer plane resources can be released. The MBMS Bearer Context is uniquely identified by the TMGI or the combination of TMGI and Flow Identifier. The BM-SC Proxy and Transport function sets the state attribute of its MBMS Bearer Context to 'Standby'. The GGSN sends a Session Stop Response message to the BM-SC Proxy and Transport function, which forwards it to the BM-SC Session and Transmission function. The BM-SC Proxy and Transport function copies Session Stop Requests to the BM-SC Membership function for charging purposes.

2.
The GGSN sends an MBMS Session Stop Request message to all SGSNs that have a bearer plane established with the GGSN, releases the corresponding bearer plane resources towards these SGSNs and sets the state attribute of its MBMS Bearer Context to 'Standby'. The GGSN releases the MBMS Bearer Context in case of a broadcast MBMS bearer service.

3.
The SGSN releases the TEID and bearer plane resources on which it was receiving MBMS data from the GGSN for the affected MBMS bearer service and sends an MBMS Session Stop Request message to all BSCs/RNCs that have a bearer plane established with the SGSN and sets the state attribute of its MBMS Bearer Context to 'Standby'. The SGSN releases the MBMS Bearer Context in case of a broadcast MBMS bearer service.
3a
If the RNC/BSC is using IP multicast distribution it shall disable reception from the IP backbone of the particular MBMS bearer service according to [19], [20] and [22].
4.
The RNC releases the affected radio and Iu resources; the BSC releases the affected radio resources. The BSC/RNC sets the state attribute of its MBMS Bearer Context to 'Standby'. The BSC/RNC releases the MBMS Service Context in case of a broadcast MBMS bearer service. A BSC in Gb mode shall send an acknowledgement to the SGSN even if there is no active MBMS context in the BSC.

8.5.2
MBMS Session Stop Procedure for E-UTRAN and UTRAN for EPS

The overall MBMS Session Stop procedure is presented in the following figure:
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Figure 10b: MBMS Session Stop procedure for E-UTRAN and UTRAN for EPS

1.
The BM-SC sends a Session Stop Request message to the MBMS GW listed in the "list of down stream nodes" parameter of affected MBMS Bearer Context to indicate the end of session and the bearer plane resources can be released. The MBMS Bearer Context is uniquely identified by the TMGI or the combination of TMGI and Flow Identifier. The BM-SC sets the state attribute of its MBMS Bearer Context to 'Standby'. The MBMS GW responses with Session Stop Response and release its information regarding the session.

2.
The MBMS GW forwards Session Stop Request message to the MME/SGSN which previously received the Session Start Request message, release the corresponding bearer plane resources to E-UTRAN/UTRAN and sets the state attribute of its MBMS Bearer Context to 'Standby'. The MBMS GW releases the MBMS Bearer Context in case of a broadcast MBMS bearer service.

3.
MME/SGSN forwards Session Stop Request message to the E-UTRAN/UTRAN which previously received the Session Start Request message and sets the state attribute of its MBMS bearer Context to 'Standby'. Each E‑UTRAN/UTRAN responses with Session Stop Response message to the MME/SGSN. The MME/SGSN releases the MBMS Bearer Context in case of a broadcast MBMS bearer service.

4.
The E-UTRAN/UTRAN releases the affected resources and leaves the transport network IP Multicast group of the session.

8.6
MBMS De-Registration Procedure

8.6.0
Common 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 11: MBMS De-Registration Procedure

A.
When the DRNC that is registered at an SGSN no longer hosts any UE interested in that MBMS bearer service, the DRNC requests the de-registration from the MBMS bearer service to its parent SGSN. As an implementation option, the DRNC 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 DRNC and the SGSN for this MBMS bearer service, the Iu bearer plane is released. If the RNC is using IP multicast distribution it shall disable reception from the IP backbone of the particular MBMS bearer service according to [19], [20] and [22].
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 associated with the MBMS Bearer Context.


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. Proxy and Transport function 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 12: 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 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, and releases all bearer resources if the state attribute of the MBMS Bearer Context is 'Active'.. 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 BSCs/RNCs connected with this SGSN. The BSC/RNC returns an MBMS De-Registration Response message to the SGSN, and releases all bearer resources if the state attribute of the MBMS Service Context is 'Active'. If the BSC/RNC is using IP multicast distribution it shall disable reception from the IP backbone of the particular MBMS bearer service according to [19], [20] and [22]. 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.
The BSC/RNC releases the affected radio resources, all MBMS UE Contexts and the MBMS Service Context. The detailed procedures are specified in TS 25.346 [10] and TS 43.246 [11]. 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 specified in TS 25.346 [10] and TS 43.246 [11].

******************End of Changes***************
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