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MBMS Notification proposal

1 Solution Principles

The MBMS notification procedure for the GERAN has been discussed at length during recent meetings. The document summarises a possible procedure for notification, which the sourcing companies believe is the most efficient for the GERAN. The purpose of this contribution is to bring together the proposals contained in [1] and [2].

The principles of the procedure are the following:

· The pre-notification indication flag is sent on the PCCCH (if present) or the CCCH to trigger MSs to read the channel on which the notification is sent.

· The notification message is sent on either the PCCCH (if present) or the CCCH and contains at least the identifier of the MBMS service for which a session is starting. 

· If an uplink channel description is included in the notification message, the MS shall send access bursts on the indicated channel in order for the BSS to count the number of MSs in the cell that are interested in a given service. An uplink channel description is only needed in case a new channel (the MRACH, see [3]) is used for random access. The inclusion of MRACH in the standards is FFS.

· If a feedback mechanism is used for the data transfer, during the counting procedure each user will also be provided with a unique addressing identifier to be used during the data transfer.

· The counting procedure shall be terminated either by the assignment of an MBMS bearer (implicit stop) or by an explicit stop command sent on a channel which is monitored by those MS which have performed counting.

1.1 MBMS notification phases

	Phase
	Messages required prior to initiating an MBMS data transmission
	Performed at every session start?
	Logical channel(s) on which this message may be sent

	1
	Indication message [BSS ( MS]
	Yes
	(P)PCH

	2
	Notification message 

[BSS ( MS]
	Yes
	(P)PCH

	3
	Counting Instructions 

[BSS ( MS]
	No
	Information is either included in notification message or is sent on the downlink of channel where counting is to be performed

	4
	Counting Responses 

[MS ( BSS]
	No
	Using access bursts on some type of random access channel

	5
	p-t-m channel assignment message 

[BSS ( MS]
	No 

(BSS may decide not to transmit the MBMS data in this cell)
	Either in notification message or on downlink of channel where counting is to be performed

	6
	Counting Stop message 

[BSS ( MS]
	No

(sent only as an alternative to the p-t-m channel assignment message) 
	Either on the (P)AGCH or on a downlink control channel associated with the channel where counting is to be performed


2 Description of the phases of notification

2.1 Pre-notification indication

When the pre-notification indication flag is set on the (P)PCH, the MS shall begin to monitor the MBMS notification channel in order to receive MBMS notification message(s).

Note: Some concerns have been raised about using the notification indication on the PCCCH.  In particular, the consequence of this is that only paging messages can be sent on the PPCH when a notification is ongoing, i.e. it is not possible to take advantage of the possibility to steal unused PPCH resources for other channels. The impact on system capacity is nonetheless believed not to be significant.

As a possible enhancement, the pre-notification indication could consist of more than one bit, so that it is possible for the network to inform the users about multiple notifications being transmitted in succession (this is similar to what is done for ASCI with the Notification List Number)

2.2 Notification

In this proposal, the channel on which the notification message is sent is either the paging channel (PCH) or its packet equivalent.

The notification message contains at least the following information (possible coding is provided in Annex A) 

· TMGI

· Session ID

· (Optional) parameters relating to a counting algorithm

· (Optional) an uplink resource description for the counting procedure (e.g. USF and frequency) 

· (Optional) a channel assignment description for the p-t-m MBMS channel (it is FFS whether this assignment description will fit into a notification message)

The exact details of the procedure should ensure that paging groups are not overloaded, and that the impact on existing procedures is considered acceptable.

This step of the procedure needs to include a time-out period: after reading the pre-notification bit, the MS monitors the notification channel for a certain amount of time; if (for whatever reason) a notification is not received within that time, the MS stops reading the channel on which notifications are sent.

2.3 Counting

For each MBMS session, counting may be enabled or disabled in the network. In scenarios where the network operator expects a high number of MBMS users (e.g. a football stadium), the network may decide to skip counting.

Counting can be performed on the RACH or the PRACH (if available). It may also be possible to define a new random access channel (referred to as MRACH [3]), in order not to interfere with the establishment of other CS and/or PS calls. This is FFS. With this solution, if counting is to be performed, the network will need to provide the parameters of the MRACH.

A multi-step counting procedure may be used where a proportion of MS respond in step 1, a higher proportion in step 2 of the counting etc.  The probability of any MS accessing the random access channel may be provided in the notification message.

Responses to the notification will stop when an assignment message is sent from the BSC to the MSs (see section 2.4). If the network decides not to assign a p-t-m bearer, an explicit “stop counting” message may be sent (see section 2.5).

In case the network wishes to use a feedback mechanism during data transfer (the PDAN solution, see [4]), then the counting procedure will be combined with the identification and addressing of individual MSs. The details are provided in [5].

2.4 MBMS channel assignment

If the counting has been performed on the (P)RACH, then the p-t-m channel assignment shall be sent on the (P)AGCH.

If no counting is to be performed, then it could be possible to send the p-t-m channel assignment in the notification message. This is FFS.

Note: Whether the full p-t-m information fits into a single notification message is FFS. Otherwise the parameters of the p-t-m channel can be sent on the (P)AGCH, and the notification message will contain the details of the block on the (P)AGCH where this information will be sent, for the MS to monitor.

The counting procedure shall be ended by the MBMS channel assignment (implicit stop) or an explicit stop command sent on the (P)AGCH or other suitable channel.

2.5 Counting stop / Counting channel release

The stop message will be sent when the counting procedure does not result in the establishment of a p-t-m bearer and is used to prevent the MS in a cell from continuously accessing the cell.

3 Notification message flow

The overall procedure can be seen in Figure 1.
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Figure 1.  Proposed notification sequence diagram
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Annexe A:  Proposed Notification message content

	Field
	Need
	Multi
	Notes

	TMGI
	M
	1
	MBMS bearer ID

	Session ID
	M
	1
	Session ID identifying the actual MBMS ‘clip’

	Counting (Y/N)
	Choice
	1
	

	>Counting on MRACH

	
	
	

	>>MRACH Channel Description
	M
	1
	This channel description is for the MRACH and may be included if counting is to be used.  

	>>>USF
	M
	1
	Other fields are FFS

	>>>Frequency
	M
	1
	Other fields are FFS

	>>>TS
	M
	1
	Other fields are FFS

	>>>Hopping description
	M
	1
	Other fields are FFS

	>> MRACH access parameters
	O
	1..n
	Multiple instances of this indicate the possibility to have a multi-step MRACH access

	>>>T
	M
	1
	The T value is the length of the RACH period as described in [3].  This describes the number of blocks over which the counting is performed. 

If not present and an MRACH description is provided then the value for Tx-integer broadcast on BCCH shall be used

	>>>Probabilities of access
	M
	1
	

	>>>Bitmap
	O
	1
	FFS

	>Counting on RACH
	
	
	

	>>RACH access parameters
	O
	1..n
	Multiple instances of this indicate the possibility to have a multi-step RACH access. 

	>>>T
	M
	1
	The T value is the length of the RACH period as described in [3].  This describes the number of blocks over which the counting is performed. 

If not present and an MRACH description is provided then the value for Tx-integer broadcast on BCCH shall be used

	>>>Probabilities of access
	M
	1
	

	>>>Bitmap
	O
	1
	Ffs

	>No Counting
	
	
	

	>>PTM Channel Description
	C
	1
	This channel description is for the MBMS channel. The inclusion of the p-t-m channel description in the Notification message is FFS.

	>>>USF
	M
	1
	

	>>>Frequency
	M
	1
	

	>>>TS description
	M
	1
	

	>>>Hopping description
	O
	1
	


Annexe B: Proposed Stop message

	Field
	Need
	Multi
	Notes

	TMGI
	M
	1
	MBMS bearer ID

	Session ID
	M
	1
	Session ID identifying the actual MBMS ‘clip’


� There seems to be some confusion about what is identified by the TMGI. Let’s consider a particular service, the transmission of football clips. Let’s also assume that there is one separate MBMS service for each football team (although it is also possible to think of a service where a user receives the clips for more than one team or for all the teams). The user receives a clip every time a goal is scored; it is assumed that a clip is a session. Also, in order to increase the probability that all users receive a particular clip, clips are repeated a predefined number of times (say twice or three times), with some time between different repetitions. This is to ensure that if a user has missed the clip the first time because he/she was engaged in a voice call, the clip can be received the second time round. Obviously, if an MS has received the clip correctly the first time, it should not listen to its transmission again the second time. So in the notification message the network needs to provide information to identify:


- the service


- the session (i.e. the clip)


- the repetition of the session


in order for the MS to decide whether to listen to this particular transmission or not. If the MS does not wish to receive the clip, it should not respond to the notification message. If the session ID is included in the notification, a separate “repetition indication” is not needed, as the MS will know whether it has already received a particular session or not.


The issue therefore is what the TMGI identifies. Does it only identify the service (in which case a separate session ID is required)? Or does it identify a session (in which case a separate session ID is not required)? This may be important to determine the size of the notification message. It is worth noting that, as an alternative, different repetition of the same clip could even be considered as different sessions.


Guidance from SA2 may be needed on these issues.


� It is FFS whether the MRACH will be introduced or not.
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