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1. Introduction

This paper describes the signalling across Uu for a number of basic MBMS scenario’s. On the bases of these scenario’s a number of RRC procedures are identified, which are proposed to be added to the TR.
2. Scenario’s
2.1  Introduction
This paper includes the following basic MBMS scenario’s: Session start, Joining during a session, Recounting, Session stop. MBMS mobility scenarios are covered in another contribution [1], while the scenario’s for changing the transfer mode are still 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:

· At session start, the MBMS paging message is first used to trigger counting and after UTRAN decides to apply PTM transfer mode to provide the PTM RB information
· UTRAN applies the MBMS paging 2 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

· Event triggered messages are used eg. at session start in addition to periodic messages that are used to accommodate UEs joining late (as well as mobility scenario’s)
· In case the content of the periodic messages is changed, a notification is provided to trigger UEs to re- read the information. This approach differs from what is used for BCCH, which uses a MIB and value tags. The proposed approach is more flexible. Moreover, it is not interesting to use value tags since all information is cell specific
Note
The choice to have a single MBMS paging message for several different cases implies that the UE will have to check the message contents before it knows if it should act on it eg. UEs in CELL_PCH should ignore an MBMS paging message including cause= counting and including probability
2.2 Service activation
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. Depending on the selected transfer mode, UTRAN may initiate the UE to change RRC state in order to receive the MBMS content.
The following figure shows an example of a possible session start sequence.
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Figure 1. Session start with counting, PTM
In general, the session start sequence involves the following steps:

· UTRAN sets the correct PICH bits
· Upon DRX wakeup, UEs in idle, CELL_PCH and URA_PCH evaluate PICH bits and if set, read MCCH for at most [x] sec

· In case UTRAN applies counting to determine the most optimal transfer mode:

· UTRAN sends the MBMS PAGING message including cause= counting, service ID and probability on MCCH. UTRAN may repeat the message with different probability values

· Upon receiving the MBMS PAGING including cause= counting and probability, UEs in idle for which the probability check passes, initiate RRC connection establishment and continue reading MCCH. UEs in CELL_PCH and URA_PCH ignore the message and continue reading MCCH
· UTRAN counts idle mode UEs using UE linking from CN

· In case a pre- defined threshold is reached, UTRAN applies the PTM RB establishment procedure specified below. Otherwise, UTRAN applies the PTP RB establishment procedure

· In case UTRAN selects the PTM RB establishment procedure:

· UTRAN configures MTCH
· UTRAN sends the MBMS PAGING 2 message on DCCH

· Upon receiving MBMS PAGING 2, 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 

· UTRAN sends MBMS PAGING message including cause= session start, service ID, transfer mode=PTM and PTM RB information on MCCH

· Upon receiving MBMS PAGING with cause= session start and transfer mode= PTM, the UE starts receiving PTM radio bearers using the RB configuration included in this message

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

· In case UTRAN selects the PTP RB establishment procedure:

· UTRAN sends MBMS PAGING message including cause= session start, service ID, transfer mode= PTP on MCCH
· Upon receiving MBMS PAGING with cause= session start and transfer mode= PTP, UEs still in idle mode establish an RRC connection while UEs in CELL_PCH and URA_PCH perform cell update
· 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 and MBMS RB INFO) to inform UEs joining or entering the cell at a later point in time

Notes/ remarks

· One MBMS 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 PAGING message is repeated several times, with later messages possibly including an updated probability value

· Upon RRC connection establishment due to counting the UE continues reading MCCH depending on RRC state and capability. 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
· There is no real need to include the PTM RB information in dedicated signalling; UEs capable of receiving MTCH should have no problem receiving MCCH either 
· UEs entering the cell at a later point will be informed about the service by means of the periodically transmitted MBMS messages

2.3 Joining during a session

In case the user wants to join an MBMS service during a session, it initiates NAS procedures (MBMS service activation).  Upon completion of the NAS joining, CN would normally apply the UE linking procedure. 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 not included in the sequence below (proposed to have a seperate sequence instead).

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 PAGING 2 message on DCCH
· Upon receiving MBMS PAGING 2, UEs start reading MCCH for at most [x] sec. Furthermore, UEs in CELL_DCH that are incapable of simultanously receiving DPCH and MTCH, notify the end user to choose between the ongong call and the MBMS service

· Acquire the MBMS SA message from MCCH, unless the UE is not capable of receiving MCCH in the current state

· If the MBMS SA message indicates PTM, acquire the MBMS RB info message and start receiving the PTP 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 

Notes/ remarks

· None
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 not included in the sequence below (proposed to have a seperate sequence instead).

The following figure shows an example of a possible recounting sequence.
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Figure 3. Recounting with continuation of PTM
In general, the recounting sequence involves the following steps:

· UTRAN sets the correct PICH bits
· Upon DRX wakeup, UEs in idle, CELL_PCH and URA_PCH evaluate PICH bits and if set, read MCCH for at most [x] sec

· UTRAN sends the MBMS PAGING message including cause= counting, service ID and probability on MCCH. UTRAN may repeat the message with different probability values

· Upon receiving the MBMS PAGING including cause= counting and probability, UEs in idle for which the probability check passes, initiate RRC connection establishment and continue reading MCCH. UEs in CELL_PCH and URA_PCH ignore the message and continue reading MCCH
· UTRAN counts idle mode UEs using UE linking from CN

· In case a pre- defined threshold is reached, UTRAN continues using the PTM transfer mode. Otherwise, UTRAN switches transfer mode from PTM to PTP [Tbs].

· 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

· Upon RRC connection establishment due to counting the UE continues reading MCCH depending on RRC state and capability. 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
· Should we have a message to stop the UE to continue reading MCCH until the timer [x] expires

2.5 Session stop 
UTRAN may apply the session stop procedure to notify UEs when 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 general, the session stop sequence involves the following steps:

· UTRAN sets the correct PICH bits
· Upon DRX wakeup, UEs in idle, CELL_PCH and URA_PCH evaluate PICH bits and if set, read MCCH for at most [x] sec

· UTRAN sends the MBMS PAGING message including cause= session stop and service ID on MCCH. UTRAN may repeat the message
· UTRAN sends the MBMS PAGING 2 including cause= session stop and service ID message on DCCH

· Upon receiving the MBMS PAGING including cause= session stop, UEs in idle, CELL_PCH and URA_PCH stop receiving the MTCH

· Upon receiving MBMS PAGING 2 including cause= session stop, UEs in CELL_FACH and CELL_DCH stop receiving the MTCH
Notes/ remarks

· Do we really have a strong opinion about how the signalling should be done; in or out band
4. Proposal

The proposal is to review the sequences proposed in this contribution and to capture the agreeable parts into the TR as a basis for further work in this area.

5. References

Tbd.

6. Background information (Annex, may be removed)
6.1 Session start

	UTRAN step
	UE in idle
	UE in CELL_PCH
	UE in CELL_FACH
	UEs in CELL_DCH

	Wake- up
· UTRAN sets PICH bits
	· At DRX wakeup, evaluate PICH bits and if set, read MCCH for at most [x] sec
	· At DRX wakeup, evaluate PICH bits and if set, read MCCH for at most [x] sec
	· None
	· None

	Counting (to decide PTM/ PTP)

· In case UTRAN applies counting, it sends the MBMS PAGING message including cause= counting, service ID and probability on MCCH. UTRAN may repeat the message with different probability or with probability absent, in which case counting is not used

· UTRAN counts idle mode UEs using UE linking from CN
· Upon reaching threshold, UTRAN behaves as in specified below
	· If an MBMS PAGING including cause= counting and probability is received, and the probability check passes, initiate RRC connection establishment

· Continue reading MCCH
	· If an MBMS PAGING including including cause= counting and probability is received, ignore this message

· Continue reading MCCH
	· None
	· None

	RB establishment <PTM>

· UTRAN decides to use PTM transfer mode
· UTRAN configures MTCH
· UTRAN sends the MBMS PAGING 2 message on DCCH
· UTRAN sends MBMS PAGING message including cause= session start, service ID, transfer mode=PTM and PTM RB information on MCCH
· UTRAN updates MCCH (MBMS SA and MBMS RB INFO) to inform UEs joining or entering the cell at a later point in time
	· Upon receiving MBMS PAGING with cause= session start and transfer mode= PTM, start receiving PTM radio bearers using the RB configuration included in this message
	· Upon receiving MBMS PAGING with cause= session start and transfer mode= PTM, start receiving PTM radio bearers using the RB configuration included in this message
	· Upon receiving MBMS PAGING 2, read MCCH for at most [x] sec

· Upon receiving MBMS PAGING with cause= session start and transfer mode= PTM, start receiving PTM radio bearers using the RB configuration included in this message
	· Upon receiving MBMS PAGING 2, if the UE is incapable of simultanously receiving DPCH and MTCH, notify the end user to choose between ongong call and MBMS service. Furthermore, the UE starts reading MCCH for at most [x] sec

· Upon receiving MBMS PAGING with cause= session start and transfer mode= PTM, start receiving PTM radio bearers using the RB configuration included in this message

	RB establishment <PTP>

· UTRAN sends MBMS PAGING message including cause= session start, service ID, transfer mode= PTP on MCCH
· UTRAN establishes the PTP RB by means of appropriate RRC procedures eg. the RB setup procedure
· UTRAN updates MCCH (MBMS SA and MBMS RB INFO) to inform UEs joining or entering the cell at a later point in time
	· Upon receiving MBMS PAGING with cause= session start and transfer mode= PTP, establish RRC connection (UEs still remaining in idle)

· Upon receiving the RB SETUP message, establish PTP radio bearers
	· Upon receiving MBMS PAGING with cause= session start and transfer mode= PTP, perform cell update used to move UE to CELL_DCH

· Establish PTP radio bearers assigned by means of the cell update procedure
	· Upon receiving the RB SETUP message, establish PTP radio bearers
	· Upon receiving the RB SETUP message, establish PTP radio bearers


6.2 Joining during a session
	UTRAN step
	UE in idle
	UE in CELL_PCH
	UE in CELL_FACH
	UEs in CELL_DCH

	Joining

· UTRAN responds to RRC connection establishment and cell updates
	· UE initiates RRC connection establishment and proceeds with the actions defined for CELL_FACH/ CELL_DCH (starting with the joining procedure, NAS)
	· UE initiates cell update procedure and proceeds with the actions defined for CELL_FACH/ CELL_DCH (starting with the joining procedure, NAS)
	· UE initiates joining procedure (NAS)
	· UE initiates joining procedure (NAS)

	RB establishment <PTM> 

· UTRAN sends the MBMS PAGING 2 message on DCCH
	· N/A
	· N/A
	· Upon receiving MBMS PAGING 2, read MCCH for at most [x] sec

· Acquire the MBMS SA message from MCCH

· If the MBMS SA message indicates PTM, acquire the MBMS RB info message and start receiving the PTP radio bearers
	· Upon receiving MBMS PAGING 2, if the UE is incapable of simultanously receiving DPCH and MTCH, notify the end user to choose between ongong call and MBMS service. Furthermore, the UE starts reading MCCH for at most [x] sec

· If the UE is capable of receiving MCCH/ MTCH in parallel to DPCH, acquire the MBMS SA message from MCCH

· If the MBMS SA message indicates PTM, acquire the MBMS RB info message and start receiving the PTP radio bearers

	RB establishment <PTP>

· UTRAN establishes the PTP RB by means of appropriate RRC procedures eg. the RB setup procedure
	· N/A
	· N/A
	· Upon receiving the RB setup message establish PTP radio bearers
	· Upon receiving the RB setup message establish PTP radio bearers


6.3 Messages used across Uu

The following table provides an overview of the messages as used in the scenario’s included in the previous chapter.
	Message
	Channel
	Description
	Scenario’s &contents

	MBMS PAGING
	MCCH
	Indicating session start with/ without counting
	Counting (at session start & re- counting): cause, service ID, probability (if counting)

Session start, no counting: cause, service ID, transfer mode, PTM RB information

Session stop: cause, service ID

	MBMS PAGING 2
	DCCH
	Indicating session start
	Cause, service ID, transfer mode, RB information (if PTM)

	MBMS RB INFO
	MCCH
	Including PTM RB information for all MBMS services, periodic
	Service ID, RB information

	MBMS SERVICE AVAILABILITY
	MCCH
	Lists all available services
	Service ID, transfer mode


Questions/ issues

· The MBMS PAGING 2 message could include PTM RB information, in which case UEs in CELL_FACH and CELL_DCH need not read this information from MCCH. Disadvantage: additional load on DCCH.

· MBMS PAGING including PTM RB information is an optimisation; the alternative is to wait for the next periodic MBMS RB INFO. Perhaps we should do a proper evaluation comparing additional paging load versus reduced delay

· Is there a really clear need to separate MBMS RB INFO and MBMS SA; is the expectation that these messages have different periodicity









































































�PAGE \# "'Page: '#'�'"  �� � HYPERLINK "http://www.3gpp.org/ftp/Information/DocNum_FTP_structure_V3.zip" ��Document numbers� are allocated by the Working Group Secretary.  





_1126554122.doc






UTRAN











2. Initiate reception of PTM RBs























UE















1. Joining (NAS)







3. MBMS data transfer, PTM












_1126555459.doc






UTRAN











2: RRC connection establishment/ release















1. Paging for counting











UE















MBMS data transfer, PTM







MBMS data transfer, PTM












_1126556260.doc






UTRAN























2. Paging for session stop











UE















1. Termination of MBMS data transfer, PTM
















_1126549455.doc






UTRAN











3. Paging for session start, PTM















2. Paging for counting











UE















1. Wake- up







4. MBMS data transfer, PTM












