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3.1
Definitions

For the purposes of the present document, the following terms and definitions apply.
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Figure 3.1: MBMS Timeline, based on [4].

MBMS session start is the point at which the BM-SC is ready to send data.

MBMS notification informs the UEs about forthcoming and about ongoing MBMS data transfer.

MBMS Cell Group is a group of multiple cells belonging to one RNS and sharing one PDCP and RLC entity to utilize p-t-m transmission of the MBMS Service

MBMS session stop is the point at which the BM-SC determines that there will be no more data to send for some period of time.

Data transfer is the phase when MBMS data are transferred to the UEs.

MBMS service availability is the phase between start of service announcement and the end of the last session or stop of service announcement.

MBMS Iu data bearer denotes the data bearer established between SGSN and RNC to transport MBMS data

MBMS radio bearer denotes the data bearer established between RNC and UE(s) to transport MBMS data
MBMS RAB denotes both, the MBMS Iu data bearer and the MBMS radio bearer

MBMS Service Context contains the necessary information for the UTRAN to control the MBMS Service in UTRAN.

MBMS Iu signalling connection denotes the signalling connection established between the RNC and the CN node to serve one MBMS Service Context.

MBMS Service Announcement: Mechanism to allow users to be informed about the MBMS services available [4] 

Pool area: see definition in ref.[6]

MBMS Multicast Service Activation: see description in ref.[4]

Critical Information: MBMS Neighbouring Cell Information, MBMS Radio Bearer Information and MBMS Service Information sent on MCCH.

Non-critical information:  MBMS Access Information sent on MCCH.

MBMS Service Area: The area in which a specific MBMS Bearer Service is available. It is defined individually per MBMS Bearer Service. [4]

UE Link denotes the stored information in the RNC on MBMS services joined by the UE in the state other than URA_PCH in the course of the UE Linking procedure.
URA Link denotes the stored information in the RNC on MBMS services joined by a UE in URA_PCH state in the course of the URA Linking procedure.
********* Unchanged parts omitted ***********
5
MBMS UTRAN and protocol architecture

5.1
MBMS UTRAN architecture principles

5.1.1
MBMS Service Context in CRNC

Each RNC-which is controlling one or several cells within an MBMS Service area maintains an MBMS Service Context for each MBMS service.

1 Each CRNC MBMS Service Context is associated with an MBMS service ID, i.e. TMGI.

2 The CRNC MBMS Service Context contains a list of PMM connected mode UEs which are present in one or several cells of the CRNC and which have activated the MBMS service and/or a list of URAs in which there is at least one URA_PCH UE which has activated the MBMS service. The list includes at least the U-RNTI of the UEs in the state other than URA_PCH and/or URA-IDs.

NOTE: The MBMS Service Context in the CRNC contains no information about RRC Idle mode UEs.

3 The MBMS Service Context is created in the CRNC either

· if the SGSN informs the RNC that a UE has activated the MBMS Service in a cell controlled by the CRNC by the UE Linking procedure. In this case, the CRNC is the SRNC of the UE,
· or if the RNC is notified of an MBMS Session Start,
· or if the RNC serves as a Drift RNC for a PMM-CONNECTED UE and receives for this UE a UE Link from the SRNC containing the MBMS Service Id of the concerned MBMS Service, 
· or if the RNC receives a URA Link containing the MBMS Service Id of the concerned MBMS Service.
4 Each RNC which is informed by the SGSN that a UE has activated one (or several) MBMS Service(s) by the UE Linking procedure maintains an MBMS Service Context for each indicated MBMS service, irrespectively of the MBMS Service Area.

5 The MBMS Service Context is released by the CRNC either

· if the MBMS Service Context does not contain any UE/URA information after a UE/URA Unlinking procedure from a SGSN and there is no active MBMS Session for the concerned MBMS Service,
· or if the MBMS Service Context does not contain any UE Link/URA Link at the time of a Session Stop

· or if the RNC receives a CN De-Registration for MBMS Service 

6 Associated functionalities:

6.1 Bearer type selection for MBMS transmissions based on information in the CRNC MBMS Service Context. The decision process requires inter-working with Radio Resource Management and with the UE's SRNC in the case of p-t-p bearers.

6.2 MBMS RB control for p-t-m bearers in each cell, based on information in the CRNC MBMS Service Context.

6.3 Update of the MBMS Service Context when a PMM-CONNECTED UE, which has activated an MBMS Service, has entered a cell. Update of the MBMS Service Context via Iur is performed by UE Linking.
6.4 Update of the MBMS Service Context when a PMM-CONNECTED UE, which has activated an MBMS Service, has left a cell. Update of the MBMS Service Context via Iur is performed by UE Un-Linking.
Note: For further details of UE linking via the Iur interface see chapter 5.1.6.

********* Unchanged parts omitted ***********
5.1.6
UE Linking/De-linking
UE Linking denotes the process where a UE, which has joined one or several MBMS services, is linked to one or several MBMS service context in the RNC.

MBMS UE linking procedure in the SRNC is performed in following cases.
1. When the UE, which has joined a MBMS service, is moved to PMM-CONNECTED and sets up a PS RAB This may happen at any point in time during the whole MBMS service availability (i.e. before, during and between MBMS sessions).
2. When the UE joins a MBMS service and is in PMM-CONNECTED due to an existing PS RAB. This may happen at any point in time during the whole MBMS service availability (i.e. before, during and between MBMS sessions). 

3. When the UE is moved to PMM-CONNECTED only for MBMS purpose, e.g. to respond to counting/recounting indication or respond to p-t-p bearer indication from RNC. This may happen at any point in time during MBMS sessions.

Keeping UEs in PMM-CONNECTED only for MBMS between sessions is implementation specific. The UE linking in the SRNC is performed via UE dedicated Iu procedures. An entry for the UE is added to the related MBMS service context(s) in the SRNC. If a MBMS service context doesn't exist yet it needs to be created. 

In cases where a UE is present in a cell under the control of a drift RNC, the UE Linking is performed via Iur in the following way.

1. When the UE, which has activated one or several MBMS services, is in CELL_DCH state and starts to consume radio resources from one or several cells controlled by the DRNC, MBMS UE Linking in the DRNC is performed via UE dedicated Iur procedures. After that the DRNC shall update the MBMS Service context on the request of every radio link setup/release from the SRNC.
2. When the UE, which has activated one or several MBMS services, is in CELL_FACH state and starts to consume radio resources from one cell controlled by the DRNC, MBMS UE Linking in the DRNC is performed via UE dedicated Iur procedures. After that the DRNC shall update the MBMS Service context in the DRNC at every intra-DRNC cell change without the need to receive UE Link from the SRNC.
3. If the UE is in CELL_DCH and CELL_FACH state and there is no dedicated RNL signalling activity ongoing for this UE and UE Linking is performed in the SRNC for an MBMS Service, MBMS UE Linking in the DRNC is performed via the MBMS Attach procedure. 

4. If the UE is in CELL_PCH and moves to a cell within the DRNC area for the first time, the MBMS UE Linking in the DRNC is performed. The cell the UE moved to is indicated to the DRNC. After that at every intra-DRNC cell change the DRNC shall update the MBMS Service context in the DRNC  without the need to receive UE Link from the SRNC.




5. If the UE is in CELL_PCH and there is no mobility related signalling activity ongoing for this UE and UE Linking is performed in the SRNC for an MBMS Service, MBMS UE Linking in the DRNC is performed via the MBMS Attach procedure. 

6. If the UE is in RRC connected mode and UE Linking is performed in the SRNC for an MBMS Service and a session of this MBMS Service is ongoing UE Linking in the DRNC needs to be performed immediately.
At MBMS UE linking in the DRNC the MBMS service context in the DRNC needs to be updated. If an MBMS service context does not exist yet then it shall be created and if needed, DRNC can acquire the APN and IP Multicast Address from the SRNC for the specific service via Information Exchange procedure.
UE De-linking denotes the process where a UE, which has joined MBMS service(s), is removed from one or several MBMS service contexts in the RNC.
MBMS UE De-linking procedure in the SRNC is performed in following cases.
1. When the UE has left the MBMS service and is in PMM-CONNECTED due to an existing PS RAB. This may happen at any point in time during the whole MBMS service availability (i.e. before, during and between MBMS sessions).
2. When CN decides to de-link a certain PMM-CONNECTED mode UE due to e.g. error cases.
MBMS UE De-linking in the SRNC is performed via UE dedicated Iu procedure. The entry for the UE is removed from the concerned MBMS service context(s) in the SRNC.
MBMS UE De-linking procedure in the DRNC is performed via Iur in the following way:
1. If the UE is in CELL_DCH or CELL_FACH state and stops consuming the radio resources from one or several cells controlled by the DRNC, MBMS UE is De-linked from the MBMS Service Context in the DRNC via UE dedicated Iur procedure.
2. If the UE is in CELL_DCH or CELL_FACH state and there is no dedicated RNL signalling activity ongoing for this UE and UE De-linking is performed in the SRNC for an MBMS Service, MBMS UE De-linking in the DRNC is performed via the MBMS Detach procedure.
3. If the UE is in CELL_PCH and leaves for a cell out of the DRNC area the UE is delinked from the MBMS Service context in the DRNC via the MBMS Detach procedure. The cell the UE moved out of is indicated to the DRNC.
6. 
4. If the UE is in RRC connected mode and UE De-linking is performed in the SRNC for an MBMS Service and a session of this MBMS Service is ongoing UE De-linking in the DRNC needs to be performed immediately.

· 
5.1.x URA Linking/De-linking
URA Linking denotes the process where a URA, which contains one or more cells in which at least one URA_PCH UE has joined the MBMS service, is linked to an MBMS service context in the RNC. An entry for the URA is added to the MBMS service context in the RNC.
If the UE in URA_PCH state, which has activated one or several MBMS Services, is present within a URA containing one or more cells that are controlled by one or more drift RNCs, the URA Linking is performed in the following way.
1.
If the UE is in URA_PCH, having activated one or more MBMS services, is the first UE for the particular MBMS service to move to a URA which contains one or more cells that are controlled by one or more  DRNCs, the URA is linked to the MBMS Service context in each applicable DRNC. The URA the UE moved to will be indicated. 
2.
As long as the SRNC serves UEs in URA_PCH in URAs containing cells controlled by one or more DRNCs, the SRNC shall keep the other RNCs informed about every URA in which UEs having activated certain MBMS services have to be notified. This is done when the first UE enters the URA, by indicating to the other RNCs a list of URAs and the corresponding MBMS Services via MBMS Attach procedure.
NOTE:
Bullet points 1 and 2 above may be merged in a future version of this document.
At MBMS URA linking in the RNC the MBMS service context in the RNC needs to be updated. If an MBMS service context does not exist yet then it shall be created and acquire the APN and IP Multicast Address from the SRNC for the specific service via Information Exchange procedure. 
URA De-linking denotes the process where a URA is removed from one or several MBMS service contexts in the RNC.
1.      If the UE is in URA_PCH and, for the particular MBMS service, is the last UE to leave a URA which contains one or more cells controlled by one or more DRNCs the URA is de-linked from the MBMS Service context in each applicable DRNC via the MBMS Detach procedure.
********* Unchanged parts omitted ***********
8.2
MBMS RNC Signalling Flows

8.2.1
MBMS Session Start procedure
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Figure 8.2.1: MBMS Session Start procedure. Successful operation.

The MBMS Session Start procedure is initiated by the CN when an MBMS Session is started.  The MBMS SESSION START REQUEST is sent to each RNC that is connected to the CN (in case of Iu-flex the RNC may receive more than one MBMS SESSION START REQUEST message).

The MBMS SESSION START REQUEST contains the MBMS Service Id, MBMS Bearer Service Type and the MBMS Session Attributes (MBMS Service Area Information, QoS parameters…) It may also include a list of RAs which lists each RA that contains at least one PMM-IDLE UE that has activated the service. 

MBMS Session Start procedure also provides the MBMS Iu Data Bearer Establishment functionality. In case of Iu-flex the RNC shall not establish more than one MBMS Iu bearer for a certain service towards a pool area and shall inform the respective CN nodes accordingly.

8.2.2
MBMS Session Update procedure


[image: image3.wmf] 

RNC

 

CN

 

[RANAP] MBMS SESSION UPDATE 

REQUEST

 

[RANAP] MBMS SESSION UPDATE 

 

RESPONSE

 


Figure 8.2.2: MBMS Session Update procedure. Successful operation.

The MBMS Session Update procedure is initiated by the CN when an MBMS Session is ongoing and SGSN notices that there is a need to update the list of RAs. The MBMS SESSION UPDATE REQUEST contains the MBMS Service Id, List of RAs with PMM Idle UEs,…).

********* Unchanged parts omitted ***********
8.2.8
MBMS UE Linking
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Figure 8.2.8: MBMS UE linking signalling flow
This signalling flow is only applicable for handling UEs in PMM-CONNECTED mode with activated MBMS Services.

The signalling flow is used to link a specific UE to one or several MBMS service contexts in the SRNC. The MBMS UE LINKING REQUEST message contains the whole list of MBMS Service Ids and MBMS PTP RAB IDs (e.g. mapped from NSAPIs) activated by the UE. If there has not been a MBMS service context related to an MBMS Service Id then SRNC creates a MBMS service context as a result of  this procedure.
********* Unchanged parts omitted ***********
8.2.12
MBMS Channel Type Reconfiguration over Iur

These signalling flows need further study.
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Figure 8.2.12: Channel Type Reconfiguration signalling flow: Successful Operation.

This signalling flow is only applicable for handling MBMS UEs in RRC connected mode.

The purpose of this signalling flow is that the CRNC informs the selected channel type to the SRNCs used in a cell under the CRNC. The MBMS CHANNEL TYPE RECONFIGURATION INDICATION contains a list of U-RNTI, Channel type and MBMS Service Id corresponding to the UEs connected to the SRNC. 

8.2.x
Information Exchange over Iur

These signalling flows is used by the DRNC to acquire the MBMS related information for MBMS service identified by TMGI.
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Figure 8.2.x:  Information Exchange Initiation signalling flow: Successful Operation.

The purpose of this signalling flow is that the DRNC request the APN and IP multicast address for an MBMS service. The INFORMATION EXCHANGE INITIATION REQUEST includes the TMGI for which the APN and IP multicast address are requested. In the INFORMATION EXCHANGE INITIATION RESPONSE message, the corresponding APN  and IP multicast address are included.
8.3
MBMS Uu Signalling Flows

********* Unchanged parts omitted ***********
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