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1. Introduction

This paper describes the signalling across Uu for a number of basic MBMS scenario’s. The proposal is to capture this information in the TS 25.346.
2. Scenario’s
2.1  Introduction
This paper includes the following basic MBMS scenario’s: Session start, Joining (during a session), Recounting and Session stop. MBMS mobility scenarios are already covered in TS 25.346 , while the scenario’s for changing the transfer mode are planned for later.
Each of the scenario covered is descibed by means of a general section outlining its purpose, how it is initiated, and whether certain constraints/ restrictions apply concerning the application of this scenario. Furthermore one or more sequence diagramme(s) are provided followed by a short description of each step. In order to keep the description short, a less formal style than used in RRC is applied. Finally, the scenario’s not only cover UEs in different states but also UEs with different capabilities eg. including UEs that are able to receive MCCH & MTCH while in CELL_DCH. 
The scenario’s described in this chapter are based on the following assumptions:

· The MBMS common paging message is used to indicate session start, to indicate session stop and to perform re- counting during a session 
· UTRAN applies the MBMS dedicated paging message to notify UEs in CELL_DCH so that users of low capable UEs may terminate an ongoing speech call in order to receive an MBMS session. This notification may be provided both at session start and upon joining during an ongoing session

· UTRAN applies the MBMS dedicated paging message to notify UEs in CELL_FACH because such UEs may otherwise not be reachable eg. when they are receiving another MBMS service at that point in time
Note that further details about the use of common and dedicated paging in different states are covered in [2].

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 first sends the MBMS PMM-CONNECTION-REQUIRED IND to move UEs in PMM_Idle to PMM_connected. Furthermore, UTRAN applies conventional paging to move UEs in URA_PCH, PMM_connected to CELL_PCH state. Next, the following steps are performed:

· UTRAN sets the correct MBMS PI and sends the MBMS common paging message including service ID, cause= session start, and access probability on MCCH. 
· Upon DRX wakeup, UEs in idle, CELL_PCH and URA_PCH evaluate the MBMS PI and if set, read MCCH at the pre- definied time. Upon receiving the MBMS common paging including access probability, UEs in idle mode for which the probability check passes, initiate RRC connection establishment. UEs in URA_PCH mode for which the probability check passes, initiate cell update. UEs in CELL_PCH ignore the message 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 previous steps a number of times, using different probability values. If after this the threshold has not been reached, UTRAN applies the PTP RB establishment procedure

Note
The moving to PMM_connected is used to cover the case of an RRC connected, PMM_idle UE connected via a DRNC; when the UE moves to PMM_connected, the SRNC informs the DRNC by means of an attach.

· In case UTRAN selects the PTM RB establishment procedure:

· UTRAN configures MTCH andupdates MCCH (MBMS SA and MBMS RB INFO) by including the service ID and PTM RB information for the concerned MBMS service
· UTRAN sets the correct MBMS PI and sends one or more (additional) MBMS common paging messages including cause= session start, service ID and with access probability absent on MCCH

· Upon DRX wakeup, UEs in idle, CELL_PCH and URA_PCH evaluate the MBMS PI and if set, read MCCH at the pre- definied time. Upon receiving an MBMS common paging message with cause= session start and access probability absent, the UE reads MCCH for at most [x] sec.
· UTRAN sends the MBMS dedicated paging message including the service ID and cause= session start on DCCH to inform UEs in CELL_FACH and CELL_DCH,
· Upon receiving MBMS dedicated paging with cause= session start, UEs in CELL_FACH and CELL_DCH start reading MCCH for at most [x] sec. Furthermore, UEs in CELL_DCH that are incapable of simultaneous reception of DPCH and MTCH notify the end user so he/ she can choose between the ongoing call and the MBMS service 

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

· 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, the cell update procedure

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

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

Notes/ remarks

· One MBMS common paging message triggers a single probability evaltuation ie. the UE once draws a random number and if this number exceeds the received probability it initiates connection establishment. The MBMS common paging message is repeated several times, with later messages possibly including an updated probability value
· At the end of a counting procedure resulting in a PTP decision, all UEs interested in the MBMS service are considered to be in CELL_PCH, CELL_FACH or CELL_DCH. UTRAN can achieve this by setting the access probability accordingly. This means MBMS common paging is not required for establishing the PTP RB’s. 
· Upon RRC connection establishment due to counting, UTRAN should not move the UE to CELL_DCH unless it knows beforehand that the service will be provided PTP, since the UE may be a low capable UE
· For UEs in CELL_FACH and CELL_DCH, the PTM RB information is provided on MCCH (rather than via dedicated signalling) because UEs capable of receiving the MTCH should have no problem receiving MCCH either. Note this is not entirely true; UEs already receiving one MBMS service/ MTCH would benefit from providing the PTM RB information via dedicated signalling. However, this would introduce too much additional complexity
· UEs entering the cell at a later point will be informed about the service by means of the periodically transmitted MBMS (MBMS SA and MBMS RB INFO) messages

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 using the PTM transfer mode:

· UTRAN sends the MBMS dedicated paging message on DCCH including the service ID and cause= session ongoing to inform UEs in CELL_FACH and CELL_DCH
· Upon receiving MBMS dedicated paging with cause= session ongoing, UEs in CELL_DCH that are incapable of simultanously receiving DPCH and MTCH, notify the end user to choose between the ongoing call and the MBMS service

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

· 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 thissequence (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, it first performs conventional paging to move UEs in URA_PCH to CELL_PCH state. Next, the following steps are performed:

· UTRAN sets the correct MBMS PI and sends the MBMS common paging message including cause= recounting, service ID and access probability on MCCH
· Upon DRX wakeup, UEs in idle, CELL_PCH and URA_PCH evaluate the MBMS PI and if set, read MCCH at the pre- definied time. Upon receiving the MBMS common paging including cause= recounting and access probability, UEs in idle for which the probability check passes, initiate RRC connection establishment. UEs in URA_PCH mode for which the probability check passes, initiate cell update. UEs in CELL_PCH ignore the message

· 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 previous steps a number of times, using different probability values. If after this the threshold has not been 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.

· The UE continues receiving MBMS data, using PTM transfer mode.

Notes/ remarks

· UTRAN should not move the UE to CELL_DCH unless it knows beforehand that the service will be provided PTP, since the UE may be a low capable UE
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 PI and sends the MBMS common paging message including cause= session stop and service ID on MCCH. UTRAN may repeat this step
· UTRAN sends the MBMS dedicated paging including cause= session stop and service ID message on DCCH to inform UEs in CELL_FACH and CELL_DCH
· Upon DRX wakeup, UEs in idle, CELL_PCH and URA_PCH evaluate the MBMS PI and if set, read MCCH at the pre- definied time. Upon receiving the MBMS common paging including cause= session stop, UEs in idle, CELL_PCH and URA_PCH stop receiving the MTCH

· Upon receiving MBMS dedicated paging including cause= session stop, UEs in CELL_FACH and CELL_DCH stop receiving the MTCH
· UTRAN releases the PTM radio bearers and updates MCCH (MBMS SA and MBMS RB INFO) to inform UEs joining or entering the cell at a later point in time
In case UTRAN provides the service PTP, the session stop sequence involves the following steps:

· UTRAN releases the PTP radio bearers

Notes/ remarks

· In case UTRAN releases the PTP radio bearers upon changing the transfer mode, it provides additional information eg. the cell in which the service is provided PTM. Absence of this information implies that the radio bearer release concerns a session stop
3. Proposal

The proposal is to review the sequences proposed in this contribution and to kindly request the rapporteur to capture the agreeable parts into the TS as a basis for further work in this area. The proposed way to capture this would be to introduce a new section 8.2.1 to include the Uu scenario’s and to move the current Uu signalling flows into a new section 8.2.2 on elementary procedures. For MBMS common paging a concrete text proposal is included at the end of this document. Samsung will be happy to provide further assist with capturing the information in the TS.
4. References

[1] 3GPP TS 25.346 v2.3.0: "Introduction of the Multimedia Broadcast Multicast Service (MBMS) in the Radio Access Network" (Stage-2)".

[2]
R2-032460 MBMS common paging versus MBMS dedicated paging

Draft text proposal
8.2.2.6
MBMS common paging
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Figure 1: MBMS common paging signalling flow
The MBMS common paging signalling flow is used to inform UEs in idle, CELL_PCH and URA_PCH about a change for one or more MBMS services. The MBMS common paging information is sent over MCCH.

The signalling flow may be initiated by the CRNC in a number of different cases eg. session start, re- counting, session stop. The MBMS common paging information may include the service identity, a cause and the access probability
Upon receiving the MBMS common paging including access probability (cause set to session start), UEs in idle mode for which the probability check passes, initiate RRC connection establishment. UEs in URA_PCH mode for which the probability check passes, initiate cell update. UEs in CELL_PCH ignore the message.
Upon receiving the MBMS common paging with cause set to session stop, UEs may stop receiving the PTM radio bearer for the indicated service.
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