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8
UTRAN Signalling Flows for MBMS 

8.1
MBMS High Level Signalling Scenarios

This subclause includes descriptions for a number of aspects for which the solution has not been agreed. This relates at least to the following open issues that are not agreed:

         Use of notification indicators for cases other than session start
         The use of the Secondary Notification Indicator (SNI), including its contents and its mapping
         The notification of a UE in URA_PCH
Even when not explicitly marked as FFS, the descriptions included in this subclause relating to the issues listed above should be considered as just one possible approach
2.2 Session start

Upon receiving a session start indication from CN, UTRAN initiates the session start sequence to allocate radio resources to UEs for receiving the MBMS content. As part of this sequence, UTRAN may apply the counting procedure (counting the number idle mode UEs) to decide whether to use the PTM or PTP transfer mode.

The following figure shows an example of a possible session start sequence.
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Figure 1. Session start
In general, the session start sequence involves the following steps:

· In case UTRAN applies counting to determine the most optimal transfer mode, it may first apply conventional paging to move UEs in URA_PCH to CELL_PCH state. Next, the following steps are performed:

· UTRAN sets the correct MBMS Notification Indicator (NI) and sends the ACCESS INFORMATIONincluding service ID and access probability on MCCH. 

· Upon DRX wakeup, UEs in idle mode as well as UEs in CELL_PCH, URA_PCH and CELL _FACH not receiving an MBMS service provided PTM evaluate the MBMS NI and if set, read MCCH at the pre- defined time(s). Upon receiving the ACCESS INFORMATION including access probability, UEs in idle mode for which the probability check passes, initiate PMM connection establishment. Connected mode UEs ignore the ACCESS INFORMATION.  UTRAN counts the UEs interested in the MBMS service using UE linking from CN

· In case a pre- defined threshold is reached, UTRAN applies the PTM RB establishment procedure specified below. Otherwise, UTRAN may repeat the ACCESS INFORMATION a number of times, using different probability values. If the threshold is not reached, UTRAN applies the PTP RB establishment procedure

Note
The NIs are evaluated by UEs in CELL_PCH, URA_PCH and CELL_FACH that are not receiving an MBMS service that is provided using PTM transfer mode. In this document these UEs are referred to as ‘NI- detecting connected mode UEs’. The UEs in CELL_PCH, URA_PCH, CELL_FACH and CELL_DCH that are receiving an MBMS service that is provided using PTM transfer mode receive the Secondary Notification Indicator (SNI) instead. The latter UEs are referred to as ‘SNI detecting connected mode UEs’.

· In case UTRAN selects the PTM RB establishment procedure:

· UTRAN configures MTCH and updates MCCH (MBMS Service Info and MBMS RB INFO) by including the service ID and PTM RB information for the concerned MBMS service

· In case PTM RB establishment is not preceeded by counting, UTRAN sets the correct MBMS Notification Indicator (NI). Regardless of counting, UTRAN also provides the Secondary Notification Indicator. 

· 
· UTRAN sends the MBMS dedicated notification message including the service ID and cause= session start on DCCH to inform UEs in CELL_DCH that are not receiving an MBMS service provided using PTM transfer mode

· In case PTM RB establishment is preceeded by counting, UEs in idle mode as well as NI- detecting connected mode UEs read MCCH at the pre- defined time(s) to acquire the MBMS Service Info and MBMS RB INFO

· In case PTM RB establishment is not preceeded by counting, Upon DRX wakeup, UEs in idle mode as well as NI- detecting connected mode UEs evaluate the MBMS NI and if set, read MCCH at the pre- defined time(s) to acquire the MBMS Service Info and MBMS RB INFO
· Upon detecting the MBMS SNI, SNI- detecting connected mode UEs read MCCH at the pre- defined time(s)to acquire the MBMS Service Info and MBMS RB INFO. UEs that are incapable of receiving the MTCH for the session that is started in parallel to the existing activity notify the user. This enables the user to choose between the ongoing activity and the new MBMS service

· Upon receiving MBMS dedicated notification with cause= session start, UEs in CELL_DCH that are incapable of receiving the MCCH and the corresponding MTCH in parallel to the existing activity notify the user. This enables the user to choose between the ongoing activity and the new MBMS service. If the user decides to receive the new MBMS service, the UE shall read MCCH at the pre- defined time(s) to acquire the MBMS Service Info and MBMS RB INFO. 

· Upon receiving the MBMS Service Info and the MBMS RB INFO including the PTM RB information for the concerned MBMS service, the UE starts receiving the PTM radio bearers 

· In case UTRAN selects the PTP RB establishment procedure:

· UTRAN applies conventional paging to trigger UEs in CELL_PCH to perform cell update. Furthermore, UTRAN establishes the PTP RB by means of appropriate RRC procedures eg. the RB setup procedure

· UEs establish the PTP radio bearers by means of the RRC procedure selected by UTRAN eg. the RB setup procedure 

· UTRAN updates MCCH (MBMS Service Info) to inform UEs joining or entering the cell at a later point in time

2.3 Joining (during a session)

In case the user wants to join an MBMS service (before or during a session), the UE initiates NAS procedures (e.g. MBMS service activation).

If no session is ongoing upon completion of the joining procedure, the joining procedure is transparent to the AS.  

In case a session using PTM transfer mode is ongoing upon completion of the joining procedure, the UE may initiate reception of the PTM radio bearers. In case the ongoing session applies PTP transfer mode, UTRAN may establish the PTP radio bearers. UTRAN would do this upon receiving a UE linking indication from CN, which normally follows the joining. As a result of the UE linking, UTRAN may decide to change the transfer mode from PTP to PTM. This change of transfer mode is out of the scope of this sequence (to be covered by a seperate sequence).

The following figure shows an example of a possible joining sequence.
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Figure 2. Joining with continuation of PTM
In general, the joining sequence involves the following steps:

· UEs in idle mode first perform RRC connection establishment, while UEs in CELL_PCH and URA_PCH first perform cell update

· UEs initiate the joining procedure (NAS)

· In case UTRAN continues to use the PTM transfer mode:

· UTRAN sends the MBMS dedicated notification message on DCCH including the service ID and cause= session ongoing to inform UEs in CELL_DCH

· Upon receiving MBMS dedicated notification with cause= session ongoing, UEs in CELL_DCH that are incapable of receiving the MCCH and the corresponding MTCH in parallel to the existing activity notify the user. This enables the user to choose between the ongoing activity and the new MBMS service. If the user decides to receive the new MBMS service, the UE shall read MCCH at the pre- defined time(s) to acquire the MBMS Service Info and MBMS RB INFO.

· Upon acuiring the MBMS Service Info and the MBMS RB INFO message including the PTM RB information for the concerned MBMS service, the UE starts receiving the PTM radio bearers 

· In case UTRAN continues using the PTP transfer mode:

· UTRAN establishes the PTP RB by means of appropriate RRC procedures eg. the RB setup procedure

· UEs establish the PTP radio bearers by means of the RRC procedure selected by UTRAN eg. the RB setup procedure 

2.4 Recounting

During a PTM MBMS session, UTRAN may perform re- counting to verify if PTM is still the optimal transfer mode. The purpose of the re- counting procedure is to count the number of idle mode UEs that have joined a specific service. As a result of this procedure, UTRAN may decide to change the transfer mode from PTM to PTP. This change of transfer mode is outside the scope of this sequence (to be covered by a seperate sequence).

The following figure shows an example of a possible recounting sequence.
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Figure 3. Recounting with continuation of PTM
In case UTRAN applies re- counting to determine the most optimal transfer mode, the following steps are performed:

· UTRAN sets the correct MBMS NI and sends the ACCESS INFORMATIONincluding service ID  and access probability on MCCH

· Upon DRX wakeup, UEs in idle mode as well as NI- detecting connected mode UEs evaluate the MBMS NI and if set, read MCCH at the pre- defined time(s). Upon receiving the ACCESS INFORMATION  including access probability, UEs in idle mode for which the probability check passes, initiate RRC connection establishment. Connected mode UEs ignore the ACCESS INFORMATION
· UTRAN counts the UEs interested in the MBMS service using UE linking from CN

· In case a pre- defined threshold is reached, UTRAN continues using the PTM transfer mode. Otherwise, UTRAN may repeat the ACCESS INFORMATION a number of times, using different probability values. If the threshold is not reached, UTRAN switches transfer mode from PTM to PTP 

· In case UTRAN continues using the PTM transfer mode, it may return UEs that responded to counting back to idle mode by releasing the RRC connection.

2.5 Session stop 

UTRAN may apply the session stop procedure to inform UEs that the end of MTCH transmission concerns the end of a session rather than just an idle period. The purpose of the procedure is to reduce the UE power consumption.

The following figure shows an example of a possible session stop sequence.
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Figure 4. Session stop
In In case UTRAN provides the service PTM, the session stop sequence involves the following steps:

· UTRAN sets the correct MBMS NI and provides the SNI
· 
· Upon DRX wakeup, UEs in idle mode as well as NI- detecting connected mode UEs evaluate the MBMS NI and if set, read MCCH at the pre- defined time(s) to acquire the required MCCH information. Uponreceiving this information the UE stops receiving the MTCH

· Upon detecting the MBMS SNI, SNI- detecting connected mode UEs read MCCH at the pre- defined time(s) to acquire the required MCCH information. Upon receiving this information the UE stops receiving the MTCH

In case UTRAN provides the service PTP, the session stop sequence involves the following steps:

· UTRAN releases the PTP radio bearers and updates MCCH (MBMS Service Info) to inform UEs joining or entering the cell at a later point in time
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