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1
Introduction

Section 5.1.6 describes counting procedures in terms of bringing UEs into RRC connected mode or requesting them to establish an RRC connection. New text, added as Sections 8.2.2 Session Start and 8.2.4 Recounting, requires UEs to establish PMM connections in order to be counted. Requiring UEs to establish PMM connections in order to be counted with respect to MBMS seems to incur unnecessary complexity - it requires UEs to be maintained as PMM-CONNECTED or to regularly move to PMM-CONNECTED from PMM-IDLE , establishing DCCH, sending INITIAL DIRECT TRANSFER (Routing Area Update?) etc.  Options where UEs are only required to be RRC connected in order to be counted with respect to MBMS are therefore discussed and some revisions are proposed to 25.346.

2
Discussion 
In all options the we assume that an MBMS UE has previously joined one or more MBMS services via PMM Connected Mode using the MBMS Activation Procedure (see Section 8.2 of 23.246). This means that the RNC can identify the UE by the PTIMSI/IMSI and by the RNTI. We also assume that the RNC receives the list of MBMS service Ids activated/joined by the UE as a consequence of the MBMS Activation Procedure.

Option 1
No special MBMS notification is used (i.e. no notification “RRC Connection Required” or “PMM Connection Required”) instead MBMS UEs are required to run timer TMBMS in idle mode and URA_PCH (note: the presence of a UE in the cell is known if the UE is in CELL_PCH, CELL_FACH or CELL_DCH state). When TMBMS expires a UE is required to establish an RRC connection (send RRC CONNECTION REQUEST, await RRC CONNECTION SETUP etc.) and restart TMBMS .  The UTRAN notes the presence of a UE in a cell by virtue of the UE being RRC connected in the cell. This enables the UTRAN to count each MBMS UE as present in a cell relative to each service that it has activated/joined. It also enables the UTRAN to no longer count a UE as present in a cell relative to any service if it has not established an RRC connection for some time TUL (where TUL should be greater than the expiry time for TMBMS). If the RNC has no list of MBMS service Ids activated by a UE or if the RNC believes that its current list is not up to date it can request a list of MBMS service IDs according to the attached RAN3 proposal.

Option 2

A special MBMS NI is used (counting + RRC connection required).

UTRAN sends MBMS NI message (MBMS service id, cause “session start” or “recounting”, RRC connection required for counting).

The message is ignored by UEs in CELL-PCH, CELL_FACH and CELL-DCH and by UEs not interested in the MBMS service identified. UEs is URA_PCH and UEs on wake up from idle mode evaluate the MBMS NI and if interested in the MBMS service establish a RRC connection (send RRC CONNECTION REQUEST, await RRC CONNECTION SETUP etc.). The UTRAN notes presence of a UE in a cell by virtue of the UE being RRC connected. This enables the UTRAN to count each MBMS UE as present in a cell relative to each service that it has activated/joined. It also enables the UTRAN to no longer count a UE as present in a cell relative to any service if it has not established an RRC connection for some time  (e.g. UE not counted if RRC connection not established after 2 consecutive MBMS NI messages). If the RNC has no list of MBMS service Ids activated by a UE or if the RNC believes that its current list is not up to date it can request a list of MBMS service IDs according to the attached RAN3 proposal.

Advantages/Disadvantages

Option 1 is simple in that it requires no special signalling to tell UE in idle mode or URA_PCH to establish an RRC connection. However RRC messages are be sent by MBMS UEs woken up from idle mode or by UEs in URA_PCH even if they are not interested in the MBMS services provided in a cell. There is also some overhead in supporting broadcast services and multicast services provided PTM regardless of the number of interested UEs present in the cell (we might have a large number of RRC messages related to UEs that only require these services). 
Option 2 has the advantage that RRC messages are only sent while a particular service is being provided. However a UE interested in several MBMS services provided in a cell may send more RRC messages than it would with Option 1. Option 2 also has the disadvantage that the UTRAN is required to send MBMS NI messages at regular intervals to enable re-counting to be performed.
Note: Load on RRC ) can be minimised in Option 1 by having the expiry time for TMBMS a function of RNTI.  For Option 2 the time at which a UE sends RRC CONNECTION REQUEST following evaluation of the MBMS NI can be a function of RNTI.
A text change based on Option 2 is proposed .
3 Text Proposal for 25.346
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:
        The message to use for MBMS notification (common notification message or MBMS SERVICE INFO)
         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:

· 
· UTRAN sets the MBMS Notification Indicator (NI) and sends the MBMS common notification message (FFS) on MCCH which includies MBMS service ID, cause= session start, Counting
· UEs in CELL_PCH, CELL_FACH and CELL_DCH are already known on a per and these UEs must determine if they are interested in the MBMS service 
1. those UEs not interested in the MBMS service ignore the notification message
2. those UEs that are interested then obtain an indication of whether the service is provided PTP or PTM
3. if and when the service is provided PTM they obtain radio bearer parameters from the MCCH for the MTCH associated with the MBMS service ID and proceed to receive the MBMS service via the appropriate MTCH
4. if and when the service is provided PTP the UTRAN establishes PTP RBs by RRC RB setup procedures
· UEs woken up,  from idle mode and UEs in URA_PCH evaluate the MBMS NI and if set, read MCCH. Upon receiving the MBMS common notification (FFS) from the MCCH UEs determine if they are interested in the MBMS service 

1. those UEs not interested in the service go back to sleep (Idle Mode) or URA_PCH

2. those UEs woken up from Idle Mode who interested in the service establish an RRC connection
3. those UEs in URA_PCH interested in the service send CELL_UPDATE with suitable cause
4. the UTRAN then counts UEs present in a cell interested in receiving each MBMS service and determines whether to provide no RB, a PTP RB or a PTM RB
5. on receipt of RRC CONNECTION SETUP obtain an indication (on MCCH) as to whether the MBMS service is to be provided PTP or PTM
6. if the MBMS service is to be provided PTP the UTRAN applies RRC RB Setup procedures to establish the PTP RBs
7. if the MBMS service is to be provided PTM the UEs obtain radio bearer parameters from the MCCH for the MTCH associated with the MBMS service ID
· proceed to receive the MBMS service via the appropriate MTCH
· In case a pre- defined threshold is reached, UTRAN applies the PTM RB establishment procedure specified below. Otherwise, UTRAN may repeat the previous steps 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

· UTRAN sends one or more (additional) MBMS common notification messages (FFS) including cause= session start, service ID 
· UTRAN sends the MBMS dedicated notification message including service ID and cause= session start to every UE in CELL_FACH or CELL_DCH state.
· 
· UEs woken up from idle mode, UEs in CELL_PCH, UEs in URA_PCH, UEs in CELL_FACH and UEs in CELL_DCH evaluate the MBMS NI and if set, read MCCH at the pre- defined time(s). Upon receiving an MBMS common notification message (FFS) with cause= session start the UE reads the MBMS Service Info and MBMS RB INFO from MCCH

· 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. 
· If the user decides to receive the new MBMS service, these UEs shall read the MBMS Service Info and MBMS RB INFO from MCCH. 

· 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 URA_PCH and 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), it 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:

· If UE is in CELL_FACH or CELL_DCH then 
· UTRAN sends MBMS Notification Message on its DCCH including service ID and cause = session ongoing

· 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, these UEs shall read the MBMS Service Info and MBMS RB INFO from MCCH.

· 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 UEs present in a cell 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 MBMS common notification message (FFS) on MCCH which includes MBMS service ID, cause= recounting
· UEs woken up from idle mode and UEs in URA_PCH read the MBMS NI and if they receive the MBMS common notification including cause= recounting they initiate RRC connection establishment
· UEs in CELL_PCH, CELL_FACH and CELL_DCH ignore the MBMS common notification which includes the cause= recounting
· UTRAN counts the UEs interested in the MBMS service 
· In case a pre- defined threshold is reached, UTRAN continues using the PTM transfer mode. Otherwise, UTRAN may repeat the previous steps 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.
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1. Overall Description:

RAN2 and RAN3 discussed handling of PMM idle-RRC connected users again in a joint session during the meeting #40.  RAN3 would like to inform SA2 that a new working assumption was reached during the meeting on optimising the handling for these Iu-cs only connected users which revised. 

Note: 
This would mean in fact to disregard information given by RAN2 in S2-040012/R2-032707 “Handling of MBMS UEs in RRC-connected, PMM-IDLE state” and by RAN3 in S2-040013/R3-031826 “LS on NAS/AS issue for Shared Network in connected mode”
As per the new working assumption agreed during the joint session, instead of a full list of MBMS service list being provided using RRC signalling, only a flag indicating that the user has joined at least one MBMS service is used.  This can for example be done in the RRC Initial Direct Transfer message when an Iu-cs connection is established.

The RNC can then invoke a connectionless query via Iu towards the SGSN to obtain the MBMS service list that the user has joined but only for those UEs that have set the flag without the need to bring the UE into PMM-Connected.  This could be done typically when the RNC receives the Common-Id from the MSC after the Iu-cs connection towards the MSC is established.

An example message flow is given below to clarify the proposal (not finalised yet):
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This proposal was considered an optimisation of the earlier RAN2 proposal as it removes the need to signal the full MBMS Service list from the UE and hence reduces radio interface signalling.

The Iu signalling option also eliminates any risk of abuse by UEs providing the wrong MBMS service list to the RNC.  

Handling Iu-flex was also discussed in relation to this proposal.  RAN3 identified the need to also include, in the RRC Signalling (e.g. RRC-Initial Direct Transfer to establish the CS-connection) towards the RNC the NRI required to select the SGSN at least for those UEs that have set the MBMS joined flag. This was agreed in principle during the joint meeting.

Handling new MBMS multicast service activations during an ongoing CS session can be handled as normal for PMM connected users as the UE has to set up a session towards the PS domain to join an MBMS service.

The MBMS service list is deleted when the UE moves to RRC idle and the UE context in the RNC is removed.

2. Actions:

RAN3 would like to ask SA2 to review the new proposal and to update TS 23.246 accordingly if they don’t see any major issue with the outlined proposal and to inform RAN2 and RAN3 about their decision.

3. Date of Next TSG-RAN3 Meetings:

TSG-RAN3 Meeting #41
16th – 20th February 2004
Malaga, Spain

TSG-RAN3 Meeting #42
10th – 14th May 2004
Montreal (tbc), Canada
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