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1
Introduction

So far there has been no discussion of MCCH content and the way that content is mapped to control channels. This Tdoc reviews potential use cases, content and the mapping to MCCH control channels. In particular it questions whether there is a split in MCCH content between relatively slowly changing information relating to notification and service access, with functionality similar to that of UMTS MCCH, and faster changing, service or service group specific information relating to scheduling and DRx, similar to that supported by MSCH in UMTS.

2
Discussion

So far there has been no discussion of MBMS control channel use cases and content and the requirements this places on MBMS control channels, so far only one universal control channel, MCCH, has been identified. It could be expected that, at a high level, MBMS control channel use and content will be similar to that in UMTS. At a detailed level there can be expected to be differences, in particular to the possibility of multiple MCCH control channels existing in a cell in order to exploit SFN transmission efficiency.

2.1
Use cases for DL MBMS control signalling

Based on the results of implementing control signalling for UMTS R6, it is proposed that UEs may receive MBMS downlink control signalling for the following reasons to obtain the listed information.  It is noted that much of the information listed is FFS, the relevant decisions having not been made yet, potential content has been included on the basis that it is probably better to include things rather than exclude them at this stage:

For UEs powering up, performing a cell change or which have changed activated services:

· Identification of the services that are currently available in the cell or on a preferred layer. 

For UEs with transient MBMS services activated when camped in a cell:

· Indications of session start.

For UEs intending to receive a service following cell entry or session start indication:

· Whether interaction with eNB is required in order to access service e.g. counting control, service request, parameter request, feedback/state change request or some other form of E-UTRAN registration.

· Parameters required to receive the service e.g. ptm bearer configuration and physical resources. Parameters relating to any feedback mechanism.

For UEs that are receiving a service by ptm transmission:

· Scheduling/ DRx information; session stop indication,

· Indication of parameter change and revised parameters,

· Recounting control and changes to feedback parameters.

For UEs that perform a cell change that includes a transition between single cells or multi-cell areas whilst receiving an MBMS service:

· Information to improve service continuity during the cell change e.g. neighbour cell ptm or MCCH parameters or indication of MBSFN area boundaries.

2.2 
Information content of MBMS DL control signalling

Based on the use cases identified in 2.1 it is concluded that MCCH (currently the only control channel identified for E-UTRAN MBMS) may be required to transmit the following:

Access to a service:

· Indications of service/session identities for session starts,

· Indications of service/ session identities for ongoing or potentially available sessions,

· Bearer and physical layer parameters associated with ongoing or starting ptm services, including feedback parameters and preferred layer indication,

· Access instructions and control e.g. indication of service request, parameter request, state change/feedback and counting control parameters.

Reception of a service:

· Scheduling/ DRx, session stop,

· Reconfiguration indication and reconfigured parameters,

· Recounting indication and parameters; changes to feedback criteria and parameters.

Service continuity on cell change:

-
Neighbour cell information.

A significant difference with UMTS R6 is the removal of the need to transmit neighbour cell information to enable soft/selective combining. It remains to be seen whether service continuity at the boundaries between single cell areas, multi-cell areas or between both will require the transmission of some neighbour cell information and whether an indication of the boundary cells of multi-cell areas will be required.  

Whilst the above implied that all control information is transmitted on MCCH this is not intended to exclude that some information is provided to UEs by dedicated transmission.

It is suggested that RAN2 consider the use cases and information content identified above to identify if certain content can be excluded and whether omissions have been made.

2.3
Control Information Transmission

It is suggested that the information types identified above fall into two groups for the purposes of transmission:

1. Relatively slowly changing information that relates to notification, counting and the accessing of services. This information is similar to that associated with UMTS MCCH.

2. Fast changing scheduling/DRx information that is associated with the receiving of a particular service or group of services within a short time period e.g. a scheduling period.

Although the use of scheduling periods and associated DRx has not yet been agreed it is suggested that the possibility of  it being adopted should be taken into account at this stage in considering MBMS control channel structure and contents.

2.3.1 
Transmission of dynamic scheduling and DRx

It is possible to separate scheduling/DRx information into two components, semi-static and dynamic. Although no decisions have yet been made regarding how MTCH scheduling will operate or be signalled in LTE it is suggested that dynamic scheduling is quite likely to be employed and how it might be signalled should be considered as part of MCCH design.

The term semi-static is here taken to indicate the time scheduling of MTCH transmission resources that are effectively static for the whole of the MBMS transmission unless reconfiguration takes place. For MTCH transmitted as single-cell on DL-SCH, semi-static scheduling could identify the time windows where a UE should receive the L1/L2 control channel or when periods of persistent scheduling apply. In between these intervals the UE can perform DRx. For MTCH transmitted as multi-cell on MCH, semi-static scheduling could identify the periodic TTI in which the UE should receive the service. In both cases the scheduling information could form part of the MTCH physical layer configuration parameters transmitted on MCCH. The parameters could be reconfigured on modification period boundaries.

In addition, where services are variable data rate, it is desirable to avoid wasting radio capacity either by multiplexing several variable rate services into shared physical resources or re-using capacity that is temporarily not needed for MTCH transmissions.

A proposal for how multiplexing of MBMS services transmitted within a common MBSFN area can be multiplexed was presented to WG2#58bis [1]. Time is subdivided into scheduling periods and prior to the start of the scheduling period the eNB receives the IP packets associated with each variable rate service. The transport protocol between the aGW-UP and the eNB enables the UE to detect lost packets and their size and thereby enable it to correctly format transport blocks for MBSFN transmission and perform muting if required. The eNB groups the packets relating to each multiplexed service into consecutive allocated TTI so that UEs can perform DRx and only receive the blocks that it requires. Where there is no data to transmit in particular TTIs the TTI can be used for non-MBMS DL-SCH transmission.
Even where a single variable rate service occupies transmission resources when there is limited or no data to transmit, the scheduling period concept combined with the concatenating of packets into blocks offers the possibility to free resources for opportunistic use and improve UE DRx.

To enable dynamic DRx it is necessary for a UE to receive dynamic scheduling information at the start of the scheduling period. Because a scheduling period is likely to be shorter than a modification period, e,g, one second or less, this implies separate signalling resources from the main single-cell and multi-cell MCCHs e.g. MCCH(scheduling) channels.

For MTCH transmitted on DL-SCH the DRx information on MCCH (scheduling) could be transmitted on the DL-SCH at the start of the scheduling period. For MTCH transmitted on MCH the scheduling/DRx information could be transmitted on dedicated MCH resources or within the resources assigned to a service or service multiplex at the start of the scheduling period. 

It is proposed that, if agreed, the following could be captured in [2]:

P1:
A service, service group or MBSFN area may [FFS] have associated with it a control channel that identifies scheduling/DRx information for the service or service-group. The control channel is transmitted on DL-SCH or MCH, dependent upon the transmission mode of the MTCH.

To illustrate the principle of multiplexing within a scheduling period, Figure 1 is taken from [1]. It illustrates a simplified multiplexing and scheduling configuration on a dedicated MBMS frequency layer.
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Figure 1: Example of multiplexing and scheduling configuration on dedicated MBMS frequency layer
2.3.2
Transmission of semi static MBMS control information

It is assumed that all of MBMS control information, other than that transmitted on control channels associated with dynamic scheduling/DRx information, will be transmitted in a similar way to that used in UMTS i.e. by periodic MCCH whose contents can only be changed at periodic boundaries known as modification periods.  It is assumed that the concept of a modification period will be adopted for LTE in order to enable UEs to implement DRx for MCCH reception.

The situation is made more complex in the case of LTE because a cell could contain multiple MCCH in order to exploit MBSFN transmission. Dependent upon what is agreed, a cell may contain a single primary MCCH, transmitted on DL-SCH or MCH, or a combination of a primary MCCH in combination with one or more additional secondary multi-cell MCCH. The combination of MCCH established in a cell is assumed to be implementation specific defined by a function external to the eNB e.g. MCE or O&M. 

In keeping with UMTS it is anticipated that each MCCH will be transmitted periodically with changes to content permitted only at modification period boundaries. Whilst the adoption of the concept of a modification period is probably generally accepted, it is suggested that the following could be captured in [2]:

P2:
Both single-cell MCCH, transmitted on DL-SCH, and multi-cell MCCH, transmitted on MCH, are transmitted periodically with changes to content only permitted at modification period boundaries. The modification period boundary rule may not apply to parameters associated with counting (FFS). It is (FFS) whether, when several MCCH are transmitted in a cell their modification periods should be synchronised.

It is possible that secondary MCCH will not be deployed for each MBSFN area, either because the number of services that it supports is small or to simplify the MCCH structure. In these circumstances MBMS control information relating to services carried by the MBSFN area would be transmitted on the primary MCCH.

Similarly, in order to minimise the UE cost of receiving certain information types e.g. session start indication, it may be desirable that certain classes of information can be mapped to the primary MCCH rather than to a secondary MCCH. Progress in stage 3 analysis of information element size may clarify the cost/ benefit balance for such mappings. It is assumed here that control information relating to services transmitted as MBSFN will originate external to the eNB and that the source e.g. MCE, O&M or aGW-CP would specify the MCCH instance that is to convey the information.

Whilst work in stage 3 information element and message structure may indicate that modification of the following proposal is desirable, it is suggested that the following could be taken as starting points for stage 3 work and be captured in [2].

P3:
It should be possible to selectively map MBMS control information elements relating to services transmitted as multi-cell on MCH to either the primary MCCH or to a secondary MCCH transmitted in the same MBSFN area as the service. 
2.4 Associating control information with MCCH instances

At this stage it is only possible to make some relatively simple observations relating to the mapping of particular information types to MCCH instances in a cell. It can be concluded that MCCH information elements, other than perhaps dynamic scheduling information, relating to services that are transmitted as single-cell must be transmitted on the P-MCCH which must also be transmitted as single cell. For services that are transmitted as multi-cell and for which there is no secondary MCCH associated with the MBSFN area, then all control information, excluding perhaps dynamic scheduling information, would be transmitted on the P-MCCH. For those cases where there exists a secondary MCCH for an MBSFN area then the opportunity exists to map some or all of the control information to the secondary MCCH rather than the primary MCCH. The following observations are made:

Session start indication: If economically possible it may be sensible to map this to the primary MCCH to minimise the number of MCCH that a UE monitoring for session start may need to receive.

Ongoing service indication: It may be acceptable to map this to the secondary MCCH because additional load in receiving this information type could be acceptable. 

Physical parameters for receiving a service: These two could probably be confined to the secondary MCCH. 

Information required during reception: It has been suggested that dynamic scheduling information could be mapped to a dedicated signalling channel. Session stop and reconfiguration indication could potentially be mapped to such a channel or it could be mapped to the secondary MCCH. It is possible that both the primary and secondary MCCH would contain a message similar in concept the UMTS Modified Services Information message that enables a fast detection of changed conditions.

Counting control: It is not clear whether counting for MBSFN transmitted services would require cell specific downlink control signalling.

3

Conclusion

This Tdoc has proposed use cases and possible MBMS signalling message content groups. It has suggested that in addition to MCCH the MBMS control signalling may also require service or service group specific control channels for the transmission of dynamic scheduling/DRx information. It is proposed that the following could be added to [2] in recognition that such channels may be required:

P1:
A service, service group or MBSFN area may [FFS] have associated with it a control channel that identifies scheduling/DRx information for the service or service-group. The control channel is transmitted on DL-SCH or MCH, dependent upon the transmission mode of the MTCH.

Furthermore, it is proposed that the following statements should be included in [2] in relationship to MCCH:

P2:
Both single-cell MCCH, transmitted on DL-SCH, and multi-cell MCCH, transmitted on MCH, are transmitted periodically with changes to content only permitted at modification period boundaries. The modification period boundary rule may not apply to parameters associated with counting (FFS). It is (FFS) whether, when several MCCH are transmitted in a cell their modification periods should be synchronised.

P3:
It should be possible to selectively map MBMS control information elements relating to services transmitted as multi-cell on MCH to either the primary MCCH or to a secondary MCCH transmitted in the same MBSFN area as the service. 
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