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1 Introduction

This contribution proposes for discussion some scenarios and elementary signalling flows in the UTRAN related to the MBMS functionality. 

The following functional steps are considered in UTRAN:

1) UE service activation/de-activation, i.e. NAS function by which a subscriber joins a multicast group
2) MBMS Session start/stop, i.e. the function by which the service characteristics are sent from BM-SC through the CN nodes down to the UTRAN (i.e. RNC). This function occurs before the MBMS service is ready to send data.
3) Iu User plane establishment, i.e. UTRAN function to request CN the establishment of the user plane for a particular MBMS service. This function occurs after the MBMS Session start.

4) Data distribution, i.e. UTRAN function to deliver an MBMS service to interested UEs in PtP/PtM.

2 MBMS UTRAN Scenarios

2.1 MBMS delivery in Non-tracking areas

Figure 1 illustrates the basic scenario for MBMS delivery in non-tracking areas. Typically the UEs are in PMM IDLE mode in this case.
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Figure 1: Basic scenario for UE in PMM IDLE mode. Service Activation is carried out before Service Start

1. UE performs Service Activation for one or more MBMS services. The Figure illustrates the case where Service Activation is done before MBMS Session Start;

2. UE may move to PMM IDLE mode, e.g. there are no other PS services ongoing

3. When a particular service becomes available, the Core Network sends the MBMS SESSION START message to all RNCs controlling Cells belonging to the last RA of all UEs interested in this service. The MBMS SESSION START message carries information such as QoS, Multicast Area, and Tracking/Non Tracking information (FFS)

4. At this point the RNC will typically request a U-plane establishment.

NOTE: In the presence of Iu-flex, the RNC may receive MBMS SESSION START coming from several SGSNs. However the RNC will request the establishment of the UP only towards one of the SGSN. 

2.2 MBMS delivery in Tracking areas

2.2.1 Scenario with UEs in PMM_IDLE before the MBMS service becomes available

Figure 2 illustrates the scenario for MBMS delivery in Tracking areas for UEs which are in PMM IDLE prior to MBMS session start. 
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Figure 2: Scenario for MBMS delivery in Tracking areas. UEs are in PMM IDLE Mode before the MBMS Service is available 

1. UE performs Service Activation for one or more MBMS services. The Figure illustrates the case where Service Activation is done before the MBMS Session starts. 

2. The Core Network may move the UE in PMM IDLE mode in case that there are no other PS services ongoing.

3. When the service becomes available, the Core Network sends the MBMS SESSION START message to RNCs controlling cells belonging to the last known RA of UEs which activated the MBMS service. The MBMS Session Start message carries information such as QoS, Multicast Area, Tracking/Non-Tracking information (FFS).

4. The RNC generates a MBMS Group Paging over the radio interface. This message contains a group identity specific to the MBMS service This message is sent over the MCCH channel (FFS).

NOTE: based on RRM criteria, the RNC may decide on the number of UEs to be moved in RRC Connected mode. A mechanism to avoid PRACH congestion is FFS.
5. The UE initiates the establishment of the RRC Connection and requests the CN to be linked to the MBMS service.

6. The CN initiates the MBMS UE Linking procedure, providing the RNC (SRNC) with the list of MBMS Service Ids activated by this UE.

7. The RNC may request a U-plane establishment, depending on the presence of interested UEs in the Multicast Area.

NOTE: In the presence of Iu-flex, the RNC may receive MBMS SESSION START coming from several SGSNs. However the RNC will request the establishment of the UP only towards one of the SGSN.

2.2.2 Scenario with UEs in PMM_CONNECTED before the MBMS service becomes available

Figure 3 illustrates the scenario for MBMS delivery in Tracking areas for UEs which are in PMM CONNECTED (e.g. due to other ongoing PS services) when the MBMS service becomes available. 
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Figure 3: Basic scenario for MBMS delivery in Tracking areas. UEs are in PMM CONNECTED Mode before the MBMS service becomes available

1. UE performs Service Activation for one or more MBMS services. The Figure illustrates the case where Service Activation is done before the MBMS Session starts.

2. When the service becomes available, the Core Network sends the MBMS SESSION START message to RNCs controlling UEs which activated the MBMS service. The MBMS Session Start message carries information such as QoS, Multicast Area, Tracking/Non-Tracking information (FFS).

3. The CN initiates the MBMS UE Linking procedure, providing the RNC (SRNC) with the list of MBMS Service Ids activated by this UE.

4. The RNC may request a U-plane establishment, depending on the presence of interested UEs in the Multicast Area.

NOTE: In the presence of Iu-flex, the RNC may receive MBMS SESSION START coming from several SGSNs. However the RNC will request the establishment of the UP only towards one of the SGSN.

2.2.3 UE moving to a DRNC 

Figure 4 illustrates the case where a UE starts receiving an MBMS service under one RNC (SRNC) and then moves under another RNC (DRNC).
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Figure 3: UE in PMM CONNECTED mode. UE moves under DRNC after MBMS Session Start

1. UE receives an MBMS service under an RNC (SRNC).

2. UE moves under another RNC (DRNC). SRNC initiates the MBMS UE Attach procedure, providing the DRNC with the MBMS Service Id for the service received by this UE. The DRNC creates an MBMS Service Context for this Service Id, in case there was none so far.

3. If the DRNC has already registered for this service, it may move directly to step 5. Otherwise, the DRNC may register for this particular MBMS service in order to receive the MBMS SESSION START message. The registration is performed with e.g. the default SGSN.

4. Given that the service is already available, the Core Network replies with an MBMS SESSION START message to the DRNC. The MBMS Session Start message carries information such as QoS, Multicast Area and Trackin/Non-Tracking information (FFS).

5. If the DRNC already has an established U-plane for this MBMS service, it may move directly to step 6. Otherwise, the DRNC may request a U-plane establishment, depending on the presence and/or number of interested UEs in the Multicast Area.

6. If the DRNC decides to begin p-t-m transmission for this MBMS service, it will inform the SRNC(s) that have interested UEs under the DRNC. This is carried out with the MBMS p-t-m Transmission Initiation procedure.

7. The SRNC may decide to initiate the Channel Type Switching procedure for the concerned UEs. Appropriate Iur signalling (not shown in the figure) will also follow.

3 MBMS Signalling Flows

3.1 MBMS UE Linking
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Figure 5: MBMS UE linking

The UE is informed via the MBMS control data transmitted in the cell whether an MBMS Service available in the cell requires tracking or not. When a UE enters in a cell in which at least one of its activated services is in tracking mode, the UE will initiate an RRC Connection establishment to request the establishment of an MBMS UE context in the UTRAN (i.e. SRNC). The CN will provide the SRNC with the list of MBMS services the UE has previously activated. 

The signalling flow is used to link a specific UE to an MBMS service. The MBMS UE LINKING REQUEST message contains the list of MBMS Service Ids activated by the UE.

3.2 MBMS Service Register
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Figure 6: MBMS Service Register.

This signalling flow is used when an RNC registers for a particular MBMS service to receive MBMS Session Start information.

The MBMS SERVICE REGISTER message contains a list of MBMS Service Ids.

3.3 MBMS Session Start
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Figure 7: MBMS Session Start.

This signalling flow is used to signal the availability of a particular MBMS service. An MBMS Service Context may be created at this point.

The MBMS SESSION START message contains a list of MBMS Service Ids, with the corresponding QoS, Multicast Areas and Trackin/Non-Tracking information (FFS).

3.4 MBMS User Plane Join


[image: image8.wmf] 

RNC

 

CN

 

[RANAP] MBMS UP JOIN

 

REQUEST

 

[RANAP] MBMS UP JOIN

 

RESPONSE

 


Figure 8: MBMS UP establishment. Successful operation.

This signalling flow is used to establish an MBMS User Plane over the Iu interface for a particular MBMS service. The U-plane may be requested by the RNC after the reception of a MBMS Session Start message, depending on several factors, such as the presence of interested UEs in the Multicast Area, and/or the number of interested UEs in a particular cell. The MBMS UP JOIN REQUEST message is sent to the default SGSN.

The MBMS UP JOIN REQUEST message contains the MBMS Service Id, the Transport Layer Address  and Transport Layer Association (e.g. IP address, GTP Tunnel Endpoint Identifier) to be used for the user plane transport.

4 Proposal

This contribution proposes some MBMS scenarios and elementary signalling flows to be discussed and considered for inclusion in the TS on UTRAN MBMS Stage 2.

It is also proposed to delete the signalling flow “MBMS Service Context Establishment” for in TS 25.346 v1.1.0, given that the MBMS Service Context is created at MBMS Session Start (see 3.2 and 3.3).
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