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1
Introduction
During the MBMS workshop [1] the requirements for MBMS have been discussed and some open items have been clarified in order to aid further work on MBMS in the 3GPP RAN working groups.

At the workshop a high level MBMS state model [2] was presented to study and analyse the functionality needed for MBMS in UTRAN from a modelling point of view. This contribution discusses different aspects regarding the UTRAN architecture based on a UTRAN MBMS state model. This model should be seen as a basis for further discussions on MBMS in UTRAN.
2 MBMS Service Architecture

In figure 1 the overall MBMS service architecture is shown. In order to study the functionality which is needed in UTRAN a multicast service example is given. 
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Figure 1: MBMS service architecture

In this scenario two different multicast services are activated where MBMS data is transmitted (red, blue). A specific MBMS RAB is established to transfer data for a certain MBMS service on NAS level. The blue service is distributed in cell 3 and cell 4, whereas the red service is transmitted in cell 1 and cell 4, according to the distribution of users. A shared signalling RAB is used to control the service provision (green).

In this example the MBMS services are distributed within the UTRAN using point-to-multipoint configurations in all relevant cells. A specific radio bearer has to be established to transfer MBMS data of a certain service via a common traffic channel  (mCTCH) to all UEs in a cell which have activated the same MBMS service (MBMS group). The MBMS data is distributed via Iu to all relevant RNCs in the service area (RNC1, RNC2), MBMS data is not send via Iur. 
The corresponding signalling between the RNC and a MBMS group is transferred via a shared signalling radio bearer which is mapped on a common control channel (mCCCH). The mCCCH is received by all UEs of a MBMS group in a cell.

For the described service architecture the following functions are assumed: 

· UEs receive MBMS service announcements (e.g. SMS, CBS, ..)

· In the multicast mode the UEs activate/deactivate MBMS services by signalling between the UE and the CN where the MBMS contexts in the CN is established/updated. In broadcast mode activation/ deactivation is done locally on the UE.

· After service activation the multicast UE is known on RA level to the CN

· When data has to be transferred for a specific MBMS service a group paging is initiated in the whole service area

· On request the UTRAN initiates the paging of a specific MBMS group using a group identifier

· Upon the paging request the RNC establishes a MBMS context for a specific service (parameters: service, cell, radio resources)

·  The UEs respond to the paging by applying a backoff mechanism

· On request the UTRAN establishes a MBMS radio bearer (mCTCH) according to the QoS requirements of the MBMS service using group specific signalling (mCCCH)

· After the MBMS data has been transmitted the RNC releases the MBMS radio bearer using group specific signalling and also the MBMS context for the service is released

· In case a MBMS RB is established and a UE changes the cell it may send an indication to the RNC in order to update the UTRAN MBMS context 


3
UTRAN MBMS State Model

According to the MBMS service architecture an UTRAN MBMS state model (see figure 2) is presented, which should describe behaviour mainly from the UE point of view. For modelling purposes we assume a separate state machine for MBMS as a starting point. 

According to the stage 1 description it is required that the user has to be registered in a PLMN for receiving MBMS services [2]. Therefore, the only pre-requisite for the MBMS state machine is, that the mobile terminal is attached to the CN and the UE has at least entered RRC Idle Mode. 
The following MBMS states are considered:

-
MBMS_NULL State;

-
MBMS_IDLE State;

· MBMS_MONITORING State;

· MBMS_ACTIVE State.
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Figure 2: UTRAN MBMS State Model

MBMS_NULL state:
a) Attributes:

- 
no MBMS service has been activated

b) Behavior:

· receive MBMS service announcement (SMS, ...)

· wait for MBMS service activation

MBMS_IDLE state:

a) Attributes:

· at least one MBMS service has been activated

· MBMS group identifier has been received

· multicast UE is known on RA level

b) Behavior:

· monitor PCCH and wait for paging of the MBMS group 

· receive MBMS paging messages to indicate the start of MBMS data transfer

MBMS_MONITORING state:

a) Attributes:

· at least one MBMS service has been activated

· MBMS group identifier has been received

· multicast UE is known on RA level

· the UE has received a paging for a specific MBMS service 

b) Behavior:
-
 monitor mCCCH in order to receive group specific signalling (e.g. MBMS RB configuration)

· send a paging response to the RNC (unless the UE has already received group specific signalling) 

· send a MBMS indication to the RNC after cell change on mCCCH

MBMS_ACTIVE state:

a) Attributes:

· at least for one service MBMS data delivery is started 

· at least one MBMS service has been activated

· MBMS group identifier has been received

· multicast UE is known on RA level

· the UE has received the MBMS RB configuration for a specific MBMS service

b) Behavior:
· monitor mCCCH in order to receive group specific signalling (e.g. MBMS RB re-configuration)

· receive MBMS data on the configured MBMS RB (mCTCH)

· send a MBMS indication to the RNC after a cell change on mCCCH

State transitions:

MBMS_NULL to MBMS_IDLE


- UE activates at least one MBMS service

MBMS_IDLE to MBMS_NULL

- 
UE deactivates the last MBMS service

MBMS_IDLE to MBMS_MONITORING


- UE receives MBMS paging about the start of MBMS data delivery for at least one MBMS service

MBMS_ MONITORING to MBMS_ACTIVE


- UE receives an indication about the configuration of a MBMS RB for at least one MBMS service
MBMS_ ACTIVE to MBMS_IDLE


- UE receives an indication about the release of the last MBMS RB
4
Conclusion

This contribution has focused on architectural issues for MBMS based on a state model. It is proposed to first discuss the MBMS state model separately from the RRC state model and to evaluate the dependencies between the MBMS state model and the RRC state model at a later stage. 

It is further proposed to capture the UTRAN MBMS state model in the Technical Report on MBMS.
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