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3GPP TS 23.401 “GPRS enhancements for E-UTRAN Access”
******** Next Change ********
4.2
Reference Architecture Model
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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.

Figure 1a: Reference architecture to support the MBMS bearer service

[image: image2]
Figure 1b: Reference architecture for Evolved Packet System with E-UTRAN(MBMS Broadcast Mode only)
Editor’s Note: It is FFS how these functions are allocated to functional entity/entities of the Evolved Packet System.
Editor's Note: MCE (Multi-cell/Multicast Co-ordination Entity) is not shown in the figure.
NOTE:
The eBM-SC uses both MBMS Bearers (over SGmb/SGi-mb) and EPS Bearers (over SGi)

4.3
MBMS Specific Reference points
4.3.1
Gmb

Signalling between GGSN and BM-SC is exchanged at Gmb reference point. This represents the network side boundary of the MBMS Bearer Service from a control plane perspective. This includes user specific Gmb signalling and MBMS bearer service specific signalling.

MBMS bearer service specific Gmb signalling:

-
The GGSN establishes the MBMS bearer context and registers at BM-SC.

-
The GGSN or the BM-SC releases the MBMS bearer context and de-registers the GGSN from the BM-SC.

-
The BM-SC indicates session start and stop to the GGSN including session attributes like QoS and MBMS service area.

User specific Gmb signalling:

-
The BM-SC authorises the user specific MBMS multicast service activation (join) at the GGSN.

-
The GGSN reports to the BM-SC the successful user specific MBMS multicast activation (join) to allow the BM-SC to synchronise the BM-SC MBMS UE context with the MBMS UE contexts in the SGSN and GGSN.

-
The GGSN reports to the BM-SC when a user specific MBMS multicast service is released or deactivated (e.g. at implicit detach). The GGSN makes this report in order to synchronise the BM-SC MBMS UE context with the MBMS UE contexts in the SGSN and GGSN.

The BM-SC initiates the deactivation of a user specific MBMS bearer service when the MBMS user service is terminated.

BM-SC functions for different MBMS bearer services may be provided by different physical network elements. Further, MBMS bearer service specific and user specific signalling for the same MBMS bearer service may also be provided by different physical network elements. To allow this distribution of BM-SC functions, the Gmb protocol must support the use of proxies to correctly route the different signalling interactions in a manner which is transparent to the GGSN.

4.3.2
Mz

Mz is the roaming variant of the Gmb reference point with the same functionality as described under Gmb, i.e. with MBMS bearer and User specific signalling.

MBMS bearer and User specific Mz signalling is used between a BM-SC in the visited PLMN and a BM-SC in the home PLMN when MBMS services from the home PLMN are offered by the visited PLMN.

User specific signalling is used between a BM-SC in the visited PLMN and a BM-SC in the home PLMN when the visited PLMN offers MBMS user services to roaming users. This user specific Mz signalling provides home PLMN authorisation for MBMS user services that are provided by the visited PLMN. This mechanism supports only MBMS user service classes that are offered by the visited and by the home PLMN.

Mz may use proxying capabilities as described for Gmb, e.g. to proxy signalling between BM-SCs. An APN may be included in the signalling between BM-SCs, which is used to select an appropriate GGSN to access the MBMS service aiming for an optimized routing, resource saving, or operator policy.

4.3.3
Reference Points for Evolved Packet Systems
NOTE:The below listed reference points are applicable for the  EUTRAN MBMS Broadcast Mode (with or without counting) only.
M1: 
It is the reference point between MBMS2 and E-UTRAN for MBMS data delivery.
M3: 
It is the reference point between MBMS1 and E-UTRAN for session control. M3 is a control plane interface between EPC and E-UTRAN for MBMS.
Sm: 
It is the reference point for the control plane between MBMS1 and MBMS2.
SGi-mb: 
It is the reference point between eBM-SC and MBMS2 function for MBMS data delivery.
SGmb:
It is the reference point for the control plane between eBM-SC and EPC (MBMS2).

Protocol assumption:

-
The M1 is based on IP Multicast transport.

******** Next Change ********
5.8
Functional Elements for the Evolved Packet System
5.8.1
MBMS 2 function
One or more MBMS2 function entities are used in a PLMN.

MBMS2 functions include:

-
It provides an interface for entities using MBMS bearers through the SGi-mb (user plane) reference point
-
It provides an interface for entities using MBMS bearers through the SGmb (control plane) reference point
-
IP multicast distribution of MBMS user plane data to eNodeBs (M1-U reference point)

-
Content synchronization for MBSFN (MBMS over Single Frequency Networks)

NOTE:
In case of mobility in or out from an MBMS service area, the service continuity is handled by the Service Layer (in UE and network).
-
Header compression for MBSFN MBMS data

-
It allocates an IP Multicast address to which the eNodeB should join to receive the MBMS data. This IP Multicast address is provided to the eNodeB via MBMS1 function.

-
MBMS2 can communicate with multiple MBMS1
5.8.2
MBMS 1 function

One or more MBMS1 function entities are used in a PLMN.

MBMS1 functions include:

-
Session control of MBMS bearers to the E-UTRAN access (including reliable delivery of Session Start/Session Stop to E-UTRAN)

-
Transmit Session control messages towards multiple E-UTRAN nodes

-
It is FFS whether MBMS1 filters the distribution of Session Control message to E-UTRAN nodes based on MBMS service area 

-
It provides an Sm interface to the MBMS2 function: it receives MBMS service control messages and the IP Multicast address for MBMS data reception from MBMS2 function over this Sm interface
NOTE:
When a UE leaves or enters MBMS bearer coverage, the service continuity is handled by the Service Layer (in UE and network).

*********** Next Change ***********

8.3
MBMS Session Start Procedure

8.3.1
MBMS Session Start Procedure for GERAN and UTRAN
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, time to MBMS data transfer, are provided to the GGSN(s) and SGSN(s) that have previously registered for the corresponding MBMS bearer service and to all BSCs/RNCs that are connected to a registered SGSN. In addition the procedure allocates the bearer plane to all registered GGSNs and all registered SGSNs and to BSCs/RNCs that respond to the session start request message.

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 and 3G, respectively.

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.

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
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, QoS, MBMS service Area, Session identifier, estimated session duration, broadcast/multicast, list of downstream nodes for GGSN (Broadcast only), time to MBMS data transfer, ...) 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. 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, QoS, MBMS service Area, Session identifier, estimated session duration, broadcast/multicast, time to MBMS data transfer, …) 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' 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. 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 …) to each BSC and/or each RNC that is connected to this SGSN. The 2G/3G indicator shall be used by the SGSN to determine whether the MBMS Session Start Request message is sent only to BSCs, or only to RNCs, or to both RNCs and BSCs. 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' and responds with an MBMS Session Start Response message and the RNC/Iu mode BSC includes the TEID in the MBMS Session Start Response message for the Iu bearer plane that the SGSN shall use for forwarding the MBMS data. A BSC in Gb mode which does not serve the MBMS 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.

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.

8.3.2 MBMS Session Start Procedure for E-UTRAN

[image: image4]
Figure 8b Session Start procedure for E-UTRAN
1. 
eBM-SC sends a Session Start Request message to MBMS2 to indicate the impending start of the transmission and to provide the session attributes (QoS, MBMS service Area, Session identifier, estimated session duration). The list of session attributes is ffs.
2. 
The MBMS2 responds with a Session Start Response message with information for eBM-SC to send MBMS data to the MBMS2.

3. 
The MBMS2 stores the session attributes and allocates a transport network IP multicast address for this session and sends a Session Start Request (session attributes, including IP Multicast Address) message to MBMS1.

4. 
The MBMS1 stores the session attributes and responds to the MBMS2.

5. 
The MBMS1 sends a Session Start Request message to E-UTRAN.

Editor’s Note: It is FFS whether MBMS1 can send Session Start to all E-UTRAN nodes controlled by that MBMS 1 and rely on E-UTRAN to perform Service Area filtering.

6. 
The E-UTRAN responds the MBMS1 to confirm the reception of the Session Start Request message.

Editor’s Note: The order of step 7 and step 8 is ffs.
7. 
The eNodeBs send IP multicast Join message to the received user plane IP multicast address allocated by the MBMS2. 
Editor’s Note: It is FFS at what time the eNodeB performs Join after receiving Session Start Request message.
8. 
The E-UTRAN 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.
9. 
The eBM-SC starts sending the MBMS data. 
10. MBMS2 function receives MBMS data and may add synchronization information (ffs at this stage). MBMS2 sends the MBMS data using IP multicast towards all joined eNBs.
*********** Next Change ***********

8.5
MBMS Session Stop Procedure

8.5.1
MBMS Session Stop Procedure for GERAN and UTRAN
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. 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.

The overall MBMS Session Stop procedure is presented in the following figure:
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Figure 10a: MBMS Session Stop procedure for GERAN and UTRAN
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 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. The SGSN releases the MBMS Bearer Context in case of a broadcast MBMS bearer service.

4.
The RNC releases the affected radio and Iu resources; the BSC releases the affected radio resources. 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

[image: image6]
Figure 10b: MBMS Session Stop procedure for E-UTRAN
1. 
The eBM-SC sends a Session Stop Request message to the MBMS2 to indicate the end of session. The MBMS2 responses with Session Stop Response and release its information regarding the session.

2. 
The MBMS2 forwards Session Stop Request message to the MBMS1which previously received the Session Start.

3. 
MBMS1 forwards Session Stop Request message to the E-UTRAN which previously received the Session Start. Each E-UTRAN responses with Session Stop Response message to the MBMS1.

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

8.8
MBMS Session Update procedure
Editor’s Note: The need for the MBMS session update procedure for E-UTRAN is for further study.
*********** Next Change ***********
Annex X (Informative): Further developments of eMBMS

X.1 Co-location considerations for eMBMS Functional Elements
 Editor’s note: Possible options regarding co-location of MBMS functional elements with other EPS or eMBMS elements are FFS. 
The intention of this annex is to capture co-location considerations with other EPS or eMBMS elements.
X.1.1 Architecture for Evolved Packet System with E-UTRAN, UTRAN and GERAN access networks (MBMS Broadcast Mode only)

Editor’s note, the evolution of the GGSN is currently not clear. It might become possible to to have a single architecture for MBMS Broadcast Mode as show in figure X.1.1-1 below.
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Figure X.1.1-1: Reference architecture for Evolved Packet System with E-UTRAN, UTRAN and GERAN access networks (MBMS Broadcast Mode only)

.

M1: 
It is the reference point between MBMS2 and E-UTRAN for MBMS data delivery.
M3: 
It is the reference point between MBMS1 and E-UTRAN for session control. M3 is a control plane interface between EPC and E-UTRAN for MBMS.
Sm: 
It is the reference point for the control plane between MBMS1 and MBMS2.
SGmb:
It is the reference point for the control plane between eBM-SC and EPC (MBMS2).
SGi-mb: 
It is the reference point between eBM-SC and MBMS2 function for MBMS data delivery.
SGn: 
It is the reference point between between MBMS2 and SGSN for MBMS session control and data delivery. The SGn interface is ffs. The SGn interface is based on Gn reference point. 

S12’:
Reference point between MBMS2 and UTRAN for user plane optimization bypassing the SGSN. The reference point is ffs.
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