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1
Introduction

In WG2#41 decisions were made with regard to the structure of MCCH transmissions and these were captured in [1]. The description does not identify how information elements will be mapped to MCCH messages, the information elements that the MCCH will carry or UE behaviour.

This paper proposes a way of mapping information elements to MCCH messages and UE behaviour rules in order to enable a flexible message structure and minimise the UE cost of receiving MCCH. 

2
Discussion

In WG2#41 it was decided that MCCH information would be subdivided into critical and non-critical components. Critical information will be transmitted each 'repetition period' and will not change during a modification period whilst non-critical information can be transmitted each access info period and can change between successive transmissions. 

A number of issues were not decided including the following:

· Whether transmissions at each event are to be contained in a single message or whether sub-division into more than one message should be possible.

-
If sub-division is possible whether there is a defined relationship between content and message number and whether messages are transmitted at defined points in time or at times resulting from MAC scheduling.

· The information content of the messages.

The proposals of this paper are the following:

· There should be a single message format for MCCH containing optional IEs for each information type.

· Subdivision of information for an event (e.g. repetition period) between several messages shall be possible but not necessary. There is no rigid structure mapping information for a particular service to a specific message, distribution of information amongst one or more messages is decided on an event basis. For example it should be possible to specify p-t-m bearer parameters for two services in a single message or in two separate messages. 

· If there is subdivision of information into more than one message then the first message should contain a list of service identifiers for all services for which there are parameters in later messages. The messages should also contain an indication of whether they are first, last or intermediate for the event. 

· By enabling subdivision into a first and subsequent message(s) it should be possible for a UE to identify MICH false alarms without receiving all MCCH information for the event only the first message. On the other hand if there is little information to be sent then it can all be accommodated into a single message.

By this means it is thought that MCCH transmissions can be optimised from the UTRAN and UE perspective based on the quantity and mix of information that is being transmitted at each event. The associated UE behaviour would be as follows:

· A UE commences receiving S-CCPCH for MCCH at the 'modification period' boundary or 'repetition period' boundary. If it is receiving access information it also receives at each 'access info' boundary.

· If a received MCCH message is marked as a single (standalone) message the UE can stop receiving S-CCPCH for this MCCH event. If there are IEs contained in the message for a service that the UE requires then the UE acts upon them.

· If the received message is marked as the first message then if there is no service that it requires, in the 'list of services addressed in later messages', then it can stop receiving S-CCPCH for this MCCH event. If there are IEs contained in the message for a service that the UE requires then the UE acts upon them. If the 'list of services addressed in later messages' contains a service that the UE requires, then it continues to receive S-CCPCH and subsequent MCCH messages until the required information is received.

· If the received message is marked as being the last message and the UE has not received required information then it can stop receiving S-CCPCH for this MCCH event. It should attempt to receive MCCH at the next event of the same type e.g. repetition period.

This proposal does not require or utilise the transmission of messages (from sub-division within an event) at specific points in time. If transmissions were to be made at known times then, in principle, UEs can use DRx between messages and a 'message index number' could be included in the 'list of services addressed in later messages' enabling the UE to selectively receive the message containing information that it requires. This is not incompatible with the current proposal and it is proposed as ffs.

2.1 MCCH Message Information Elements

It is proposed that there is a single MCCH message type and format that contains a series of optional elements covering both critical and non-critical information. The same message is used at 'repetition period' and 'access info' events and critical and non-critical information can be mixed. A proposed message format is outlined below.

Where more than one message is used to transfer the information that is associated with an event then successive messages can contain the same information elements but for different services or different information elements. It will be implementation specific how information is sub-divided between messages.

Table 1 contains a proposal for information elements for the MCCH message. It consists of a message sequence identifier and optional IEs for a service status list, serving cell p-t-m bearer definition, neighbour cell bearer definition and access control parameters. If the message is the first in a sequence then it must contain a service status list.

	Information Element
	Need
	Type and Reference
	Semantics

	Message Type
	MP
	
	

	Message Sequence Identifier
	MP
	Enumerated (stand alone, first, last, intermediate)
	Identifies whether this is the first/ last/ intermediate or single message for the event.

	Service Status List
	OP
	Table 2 below
	Contains a list of service identifiers and the status of the service. This identifies services for which parameters are contained in later messages. It can also indicate service parameters excluding p-t-m bearer or neighbour cell parameters.

Must be present if Message Sequence Identifier is 'first'

	Serving cell MBMS S-CCPCH information
	OP
	Table 3 below
	Specifies the parameters and MBMS services associated with one or MBMS S-CCPCH.

	Neighbour cell MBMS S-CCPCH information
	OP
	Similar to table 3
	Specifies the parameters and MBMS services associated with one or MBMS S-CCPCH for one or more neighbour cells.

	Access control parameter list
	OP
	Table 4 below
	Specifies for one or more services, access control parameters.


Table 1. MCCH Message Information Elements

The structure of the 'service status list' Information Element could be as described in table 2.

	Information Element
	Need
	Multi
	Type and Reference
	Semantics

	Service status list
	MP
	1 to <maxServStat>
	
	For each service for which status is reported

	>MBMS service Id
	MP
	
	tbd
	

	> Status
	MP
	
	Enumerated (p-t-p, in subsequent message, counting, session end)
	


Table 2. Service status list

Table 3 contains an example information structure for describing one or more MBMS S-CCPCH. Because, in principle, an S-CCPCH can carry more than one transport channel and each transport channel can carry more than one MTCH the MBMS service identifiers come low in the sequence. Neighbour cell definition could be similar but would also contain cell identification parameters.

	Information Element
	Need
	Multi
	Type and Reference
	Semantics

	Serving cell MBMS S-CCPCH list
	MP
	1 to <maxPTM>
	
	For each MBMS S-CCPCH for which parameters are signalled in this message

	>Physical layer parameters
	MP
	
	tbd
	

	>TFCS
	MP
	
	tbd
	

	>Transport channel list
	MP
	1 to <max MBMSTrCh>
	tbd
	For each transport channel multiplexed onto the S-CCPCH.

	>>Transport channel parameters
	MP
	
	
	

	>> MBMS service Id list
	
	
	
	Lists the service identities of MBMS services mapped to this transport channel.

	>>>MBMS service Id
	MP
	
	tbd
	


Table 3. Serving cell MBMS S-CCPCH list

The example structure of the 'access control parameter list' is contained in table 4:

	Information Element
	Need
	Multi
	Type and Reference
	Semantics

	Access control parameter list
	MP
	1 to <max AccCont>
	
	For each service for which parameters are being specified in this message

	>MBMS service Id
	MP
	
	tbd
	

	>Probability factor
	MP
	
	tbd
	


Table 4. Access control parameter list

3
Conclusion

Proposals have been made with regard to the way in which MCCH is formatted and its contents. It is proposed that the principle of a single MCCH message format, the possibility of sub-division of MCCH messages and the inclusion of a 'list of services addressed in later messages' in a first message should be captured in [1]. The proposed changes are specified in the attached CR.
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