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1
Introduction

At WG2#59bis a high level summary of MCCH content was agreed as a starting point for stage 3, but no decisions regarding mapping of content to P-MCCH and S-MCCH instances was made. This Tdoc proposes mappings for each of the agreed information types. Furthermore some consideration is given to the mapping of information to RRC messages.

2 Discussion

One of the steps towards progressing MCCH in stage 3 is identifying what information should be mapped to particular information elements and messages. An intermediate step in the case of E-UTRAN is determining if there are significant differences between the IEs that are mapped to the three MCCH types that can be present in a cell SC P-MCCH, MC P-MCCH and S-MCCH. 

It is assumed that the configuration of MCCHs present in a cell will be implementation specific, configured by an entity other than eNB e.g. MCE. The cell may contain any combination of a SC P-MCCH, a MC P-MCCH and none, one or more than one S-MCCH. It is further assumed that the MCE will provide eNB with the content and transmission time information necessary for it to be able to transmit S-MCCHs and MC P-MCCH synchronized with the other cells in the respective multi-cell areas. Furthermore, the MCE will also be able to request that eNB transmits information relating to services that are transmitted on MCH on a SC P-MCCH. This would enable a cell to be configured without a MC P-MCCH if this were deemed to be efficient. 

For these reasons, some flexibility should be possible in information mapping between MCCH instances provided that this does not introduce unacceptable complexity or overhead. It is suggested that it may be useful if the differences between the information structure for the three MCCH types can be kept to a minimum.

2.1 Mapping of information types to P-MCCH and S-MCCH

At WG2#59bis a table containing a high level summary of the information elements that might be conveyed by MCCH in E-UTRAN was agreed but no decisions were made regarding what information elements might be mapped to the three MCCH types. Table 1 below contains a proposal for how the mapping might be made. 

The following comments are made relating to  the mappings adopted:

Session start:  It seems to be beneficial if UEs have to receive only one MCCH instance to detect session start and this should be logically P-MCCH. If a cell contains both a SC P-MCCH and a MC P-MCCH e.g. where mobile TV is combined with single-cell services, this may require replication of the MC P-MCCH session starts onto the SC P-MCCH. The MC P-MCCH may need to carry session starts because it could be the only P-MCCH in a neighbour cell that does not provide single-cell services.

Ongoing services/ sessions: It is assumed that all MCCH will include a list of ongoing services for which they contain access information. Should ongoing services be indicated for 'other layers' then it is assumed that these are only reported on P-MCCH.

Short identities: It is assumed that short identities will be local to each MCCH instance i.e. an S-MCCH cannot use a short identity that is defined on P-MCCH. Consequently, each MCCH that uses short identities will contain a mapping between the full service/session identity and the short identity.

Service parameters:  It is assumed that the service parameters for multi-cell MTCH can be defined on a single-cell P-MCCH but that single-cell service parameters cannot be defined on a multi-cell MCCH.

Required action:  It is assumed that indication of session stop/ reconfiguration and recounting could be indicated on the MCCH associated with a service's parameter definition and therefore could be associated with both P-MCCH and S-MCCH. Change of state and service request are assumed to be actions relating to receiving a single-cell service and therefore are restricted to transmission on single-cell P-MCCH.

	Information Type
	SC P-MCCH
	MC P-MCCH
	S-MCCH

	Service and session identities

       Session start – own layer

       Session start – another (mixed  or dedicated) layer (FFS)  

       Ongoing or by request (FFS) - own layer

       Ongoing or by request - another (mixed or dedicated) layer (FFS)

Short identities indexing service identities 
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	Service parameters – radio bearer information, physical channel configuration information, scheduling information 

For services (MTCH) transmitted on DL-SCH

For services (MTCH) transmitted on MCH
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	Required action – whilst receiving a service

Session stop indication

Reconfiguration indication

Recounting indication (FFS)

Change state (FFS)

Required action – service access

Make service request (FFS)

Change state (FFS)
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	Counting control information:

For services transmitted on DL-SCH
Single-cell MTCH feedback control (FFS)
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	Indication of the existence of other layers (dedicated, mixed) (FFS)

Other frequency layer parameters (FFS)
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	Neighbour cell information e.g. service existence, MTCH or MCCH parameters (FFS)

MBSFN area edge cell indication or identity (FFS)
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	Parameters that identify how to receive scheduling information (FFS)
	(
	(
	(

	S-MCCH parameters and scheduling  (on P-MCCH)

MCCH modification indication (FFS)
	(
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Table1. MCCH information mapping
Counting control: It is believed that this is only applicable for single-cell services in this release and so reference to counting for services transmitted on MCH has been removed from the table.

Single-cell MTCH feedback control: It is not clear what information, if any, would need to be transmitted on MCCH for this task, however, should any be required then it would be transmitted only on single-cell P-MCCH.

Indication of other layers and other layer parameters: It is assumed that should the indication of 'other layers' be adopted then these would only be indicated on P-MCCH.
Neighbour cell information and MBSFN edge information:  It is currently not known whether MCCH will be required to provide neighbour cell or MBSFN area edge cell information, however, it has been assumed that should it be provided it would be transmitted as single-cell information. The basis for this assumption is that it would be too costly to provide it for an MBSFN area on the multi-cell MCCH. The consequence is that edge cells would have to provide a single-cell P-MCCH.

MCCH modification indication: It is assumed that a simple modification flag could enable a UE that receives an MCCH to detect a change in content early in the reception phase and minimise processing load. A P-MCCH could convey change indications for each of the S-MCCHs that it parents. 

2.2
Mapping of information to information groups

The information types and use cases that have been identified for E-UTRAN  MCCH are similar to those that apply to UTRAN. Although there are differences introduced by MBSFN and multi-layering of MCCH it could be expected that the collecting of information into MCCH RRC messages could be similar. However, the sub-division of messages in UTRA resulted in some significant variations in message size.

One issue that must be decided is whether RRC message structure for MCCH will be similar to that used in UTRAN with one message identity per function or whether a single message identity will be used with the combination of IEs mapped to each message instance defining its functionality. Possibly further work relating to message content will indicate a preferred solution. However, there appear to be natural groupings of information relating to use cases and the following are identified, as might be expected these are similar to the UTRAN. Possibly these could map to individual RRC messages or information elements used within a single general-purpose message.

It is suggested that it could be desirable if RRC messages that are used with single-cell P-MCCH, multi-cell P-MCCH and S-MCCH have a common base. It is also suggested that an MCCH that is a P-MCCH in one cell would not be used as an S-MCCH in another cell which may or may not prove useful in defining message structure. A feature that must also be remembered is that the message structure for multi-cell MCCH must be compatible with identical construction being made by all eNBs in the MBSFN area. 
Active Services: It fulfills a similar role to the MBMS Unmodified Services message in UTRAN. It would be received by a UE that is accessing MCCH to identify if a required service is available (use case 2 in [1]) and to obtain required UE action and access parameters (use case 3 in [1]). One configuration of information elements could be:

(i)
List of service/session identities for ongoing (or on request) services in the cell where MTCH information is recorded on this MCCH. Applicable to single-cell P-MCCH, multi-cell P-MCCH and S-MCCH. Additional information could follow for each service e.g. short identifier, required UE action for service access, radio bearer and physical parameters possibly using pointers to information in other information elements. 

 (ii)
List of services/session identities for ongoing services in the cell where MTCH information is on an S-MCCH. Applicable to P-MCCH only. For each S-MCCH identity a list of services/sessions could be provided.

(iii)
List of service/session identities for services ongoing in another layer. Applicable to P-MCCH only. For each ‘other layer’ identity a list of services/sessions could be provided.

(iv)
List of S-MCCH identities for which the UE must receive the S-MCCH in order to identify ongoing services. Applicable to P-MCCH only.

(v)
List of ‘other layers’ identities for which the UE must receive the other layer MCCH in order to identify ongoing services. Applicable to P-MCCH only.

In the case of (iv) or (v) the mapping between the S-MCCH identity and S-MCCH parameters and between ‘other layer’ identities and other layer parameters could be contained in a separate IE/ message, alternatively the S-MCCH and layer parameters could be included in the list itself.

Session Start Indication: Applicable to P-MCCH only. It fulfills a similar role to part of the function of the MBMS Modified Services Information message in UTRAN. 

It could contain a list of service/session identities for which session start/counting is indicated. Additional information that could be included for each service i.e. required UE action (session start, counting indication), short identifier, an indication of where MTCH information can be obtained e.g. on this MCCH or an S-MCCH identity or an 'other layer' identity.

The use case for this IE is UEs that are periodically receiving MCCH to detect session start or triggered to receive MCCH for this purpose by some other means i.e. use case 1 in [1]. To minimize the time a UE must receive MCCH in order to receive the IE its position should be early, within the first TTI(s), of the transmission.

Service Change Indication: Applicable, in principle, to P-MCCH and S-MCCH. It fulfills the role of the remaining functionality of the MBMS Modified Services message in UTRAN. 

It could contains a list of short service identities for which a change has occurred on this MCCH. Additional information could be required UE action e.g. reconfiguration, recounting, session stop. In the case of P-MCCH it could include MCCH modification indication for S-MCCH. Depending upon how MBMS feedback is implemented, a change in state from requiring UEs to be in RRC_Connected state to not requiring UEs to be in RRC_Connected state when receiving a service could trigger service change indication.

The use case for this IE would be UEs that are receiving an MBMS service and monitoring MCCH periodically for an indication of session stop, reconfiguration and recounting. It may be useful if this IE is transmitted early in the MCCH transmission.

Counting Control: Applicable only to single-cell P-MCCH It fulfills a similar role to the MBMS Access Information message in UTRAN. It could contain a list of service/session identities and their counting control parameters.

The use case for this would be UEs required to take part in counting. 

External Information:  Applicable to P-MCCH. It could contain a list of S-MCCH identities and the associated S-MCCH parameters and a list of 'other layer' identities and their parameters including whether a dedicated or mixed layer. It would be required by UEs wishing to access an S-MCCH or another layer. 

Common Bearer Information:  Applicable to P-MCCH and S-MCCH. It is assumed that bearer descriptions would utilize short identities to common information in a similar way to that used in UTRAN. This IE would provide lists of radio bearer and physical parameters and their associated short identities that are used in defining the parameters assigned to services on this MCCH. It is assumed that each MCCH instance would have its own common bearer information description.  It performs a similar role to the MBMS Common Information message in UMTS. 

Neighbour Cell and MBSFN Area Edge Information: Applicable to single-cell P-MCCH only. It could contain neighbour cell and information for each service for which neighbours are defined, should neighbour cell information be adopted for E-UTRAN. It could also indicate whether the cell is an edge cell for particular MBSFN areas, if edge cell indication is adopted for E-UTRAN.  

The application is summarized in the following table:

	
	SC P-MCCH
	MC P-MCCH
	S-MCCH

	Active Services
	(
	(
	(

	Session Start Indication
	(
	(
	X

	Service Change Indication
	(
	(
	(

	Counting Control
	(
	X
	X

	External Information
	(
	(
	X

	Common Bearer Information
	(
	(
	(

	Neighbour Cell & MBSFN Edge
	(
	X
	X


3
Conclusion
This contribution has proposed a subdivision of MCCH information between single-cell P-MCCH, multi-cell P-MCCH and S-MCCH. Some initial proposals for information element grouping have been made. It is proposed that these are discussed to see if they can be taken into account for progressing stage 3 definition of RRC for MBMS.

References

[1] R2-074534 MCCH Information

