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1
Introduction

At WG2#59 a basic structure for MCCH was agreed that takes account of the complexities introduced by MBSFN transmission. To enable progress towards being able to commence stage 3-message specification, this Tdoc seeks to identify MCCH use cases, content and what content single-cell and multi-cell MCCH might be required to convey. The Tdoc also raises the question of MCCH periodicity and the use of modification and repetition periods.

2
Discussion

At WG2#59 progress was made in defining E-UTRAN MCCH by agreement on a hierarchical MCCH structure containing primary and secondary MCCH instances. It is believed that the next steps should entail the examination of MCCH use cases, MCCH content, content mapping between P-MCCH and S-MCCH and MCCH transmission. 

At WG2#59 it was agreed that:

· BCCH can identify the existence of a single-cell P-MCCH, transmitted on DL-SCH and/ or a multi-cell P-MCCH, transmitted on MCH. BCCH does not contain information relating to MBMS services, this is conveyed by MCCH.

· The multi-cell P-MCCH can provide direction to one or more S-MCCH. S-MCCH are always multi-cell and transmitted on MCH. It is FFS whether the single-cell P-MCCH should be able to provide direction to S-MCCH.

· The MBSFN areas associated with the P-MCCH and S-MCCHs need not necessarily be the same as the MBSFN areas of the MTCH that they represent i.e. they need not be transmitted in the same MCH resources as MTCH.

It is assumed here that the configuration of P-MCCH and S-MCCH present in a cell is implementation specific, configured by an entity external to eNB i.e. MCE or O&M. The eNB can independently manage the content and transmission of single-cell P-MCCH, should one be configured, although the external entity could request that it includes information relating to multi-cell MTCH e.g. session start. The radio resources used for multi-cell P-MCCH and S-MCCHs and the content of these channels would be provided by the external entity. eNB will format the content using content and transmission time information provided by the external entity.

In order to allow an implementation to configure the MCCH structure in a cell in an optimal way, it is assumed here that it will be possible to provide directions to S-MCCHs on a single-cell P-MCCH. This removal of an FFS is proposed in a companion paper [1]. This will remove the need to implement a multi-cell P-MCCH just to indicate the existence of multiple S-MCCH when otherwise it is not required. 

Furthermore, it is also assumed that it will be possible for a single-cell P-MCCH to include, without restriction, information elements relating to MTCH transmitted as multi-cell. This is also proposed in [1]. This is in order to enable implementations to contain just a single-cell –MCCH even if there are some services transmitted in MBSFN form. 

These two assumptions have been used in deciding how information elements may need to be mapped to single-cell P-MCCH, multi-cell P-MCC and S-MCCH in section 2.3. 

2.1 MCCH Transmission and Periodicity

It is assumed that MCCH in E-UTRA will perform a similar function to MCCH in UTRAN. UEs will periodically monitor MCCH for changes to sessions current in a cell. It is assumed that UEs will not be notified of changes to MCCH content via paging and therefore, in order that UEs can implement DRx, it is suggested that the concepts of periodic transmission and modification periods, used in UTRAN is adopted for E-UTRAN, i.e.

P1:
Single-cell P-MCCH, transmitted on DL-SCH, multi-cell P-MCCH transmitted on MCH and S-MCCH are transmitted periodically with changes to their content only possible at defined points in time (modification points) separated by a constant time periods (modification period). The modification point boundary may not apply to counting control (FFS). Where there are several MCCH in a cell it is FFS whether the modification periods should be the same and the boundaries synchronised.

It would seem reasonable that the modification periods used by several MCCH in a cell should be the same although whether this should be mandated is not clear. Certainly it seems necessary that they should be at least multiples of a common value and that the modification period of P-MCCH should not be greater than S-MCCH if P-MCCH content is modified by changes in S-MCCH content.

Furthermore, there is the question of whether the modification points of P-MCCH and S-MCCH should take place within restricted time windows and whether that of P-MCCH should precede that of S-MCCH. For example, if session start is indicated on P-MCCH, how much delay is acceptable before a UE can identify session parameters from an S-MCCH.

Furthermore, in UMTS the concept of repetition within a modification period was adopted. This enables a shorter access time to MCCH information, e.g. on cell entry, than a modification period, it also enables recovery from the failure to receive all required information at a first attempt. It is suggested that this will represent a balance between the desired DRx cycle length and access delay, which is not known at present.  Consequently, it is proposed that the following should be captured in stage 2 [2]:

P2:
It is FFS whether MCCH information can be repeated periodically within a modification period.

It is suggested that transmission of P-MCCH on DL-SCH may be characterised by the following statements:

i)
UEs are informed on BCCH of the time window within which P-MCCH blocks will be transmitted; the associated RNTI may be predefined.

ii)
UEs will receive P-MCCH until all required information has been received or it detects the end of transmission. Methods will be devised to enable a UE to detect the end of transmission and which, if any, blocks or messages have not been detected. e.g. messages/blocks might be numbered and the number of the highest numbered block indicated. Transmission of MCCH may not be continuous due to scheduling priorities.

iii)
MCCH content will be formatted into messages or blocks. Information of high priority e.g. content similar to the UMTS Modified Services Information message may be transmitted early in the sequence so that UEs that do not need to continue receiving can stop.

iv)
For counting the equivalent of UMTS Access Information messages could be scheduled at periodically spaced times within the modification period. UEs that are engaged in counting would receive DPCCH in the associated time windows indicated on MCCH.

In principle it is suggested that single-cell P-MCCH transmission could be similar to that used for UMTS but with adaptation to dynamic scheduling and modification to message structure and content.

It is also suggested that, for the transmission of P-MCCH and S-MCCH on MCH, a similar message format might be adopted, however there could be differences in transmission. 

v)
BCCH (for P-MCCH) and P-MCCH (for S-MCCH) would indicate the time/ frequency resources that are assigned to the MCCH transmission. Due to a lack of flexibility in opportunity for re-use the resources assigned may need to be dimensioned for the maximum required capacity. Spare capacity could then be used for repetition, left empty or used for non-time critical MTCH.

vi)
As in the DL-SCH case, methods will probably be required to enable a UE to detect when it has received all of the information that it requires and when it has failed to receive particular segments.

2.2 Use cases for DL MBMS control signalling

It is anticipated that UEs will receive downlink control signalling for the following reasons and to receive the information indicated. It is noted that for much of the information identified below it is not clear at present that it will be required, however, it has been included in the list on the basis that it is better to be included than omitted.

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/ dedicated layer.

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

-
Indication of session start.

For UEs intending to receive a service following cell/ activated service change or session start:

-
Whether interaction with eNB is required in order to obtain access to the service e.g. counting control, service request, transition to RRC connected state, feedback control or some other form of E-UTRAN registration.

-
Parameters required to receive the service from DL-SCH or MCH e.g. bearer parameters, physical resource parameters.

For UEs that are receiving a service by ptm transmission:

-
Dynamic scheduling/ DRx information (assumed to be outside the scope of MCCH i.e. on MSCH).

-
Indication of session stop, indication of reconfiguration, indication of recounting.

-
Reconfigured bearer, physical parameters.

-
Recounting control, changes to feedback parameters (probably outside of the MCCH domain)

For UEs that perform a cell change that includes a transition between cells in which the service is transmitted as single-cell or between cells in which one has single-cell and the other multi-cell transmission:

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

For UEs attempting to receive MCCH:

-
Parameters for S-MCCH.

2.2 
Information content of MBMS DL control signalling

Based on the use cases above it is concluded that MCCH 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, preferred/ dedicated 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 or MBSFN boundary information.

Whilst some of the MCCH content is probably well understood, it is suggested that there are a number of areas where clarification of E-UTRAN operation is required before progress in stage 3 message specification will be possible. The following are identified:

Counting for MBSFN areas:

Whilst counting for single-cell operation seems fairly well defined, being similar to UTRAN and likely to be implemented in a similar way using single-cell P-MCCH, the case for counting/ recounting for MBSFN areas is not yet clear.

Should it be decided that counting/ recounting of UEs receiving MBSFN transmissions is required [3], it seems undesirable that a single-cell P-MCCH has to be implemented in its full form if there are no single-cell services operating in the cell and the P-MCCH is multi-cell. If counting does not involve probability ramping i.e. if it takes the form of a 0/ >0 decision based on energy detection of signatures, then in principle, it could possibly be controlled via a multi-cell P-MCCH. However, if cell specific parameters, such as probability factor ramping, are required then use of a single-cell P-MCCH, in parallel with the multi-cell P-MCCH seems to be necessary. Possibly this could take the form of a much reduced P-MCCH supporting just Access Information type transmissions and existing only when required.

Inter layer reporting of session starts and ongoing services:

It is possible that MBMS scenarios in E-UTRAN will consist of multiple layers e.g. a mixed layer operating in conjunction with a dedicated layer, or two or more mixed layers sharing the MBMS transmission load. A question exists regarding whether session starts and/or ongoing service identities for one layer should be reported in another layer. Given the possibility of large number of services being involved the overhead cost of reporting service identities could be significant. In part the answer may depend on UE capability but possibly one solution would be to make it implementation specific whether individual service identities or just indication of the existence of other layers is indicated on MCCH (P-MCCH). 

Service continuity information:

It is not clear what information, if any, will need to be transmitted within a cell in order to support service continuity. For continuity between cells each supporting single-cell transmission, neighbour cell information, if required, could be provided on the single-cell P-MCCH. Transitions from single-cell to multi-cell transmitting cells could also be supported in this way. Transitions from an MBSFN area to another MBSFN area or to singe-cell operation appear to be more problematic, particularly if there is no single-cell P-MCCH present in the edge cells of the MBSFN area. Any neighbour cell information and any MBSFN edge cell indication, if required, would then have to be transmitted by the multi-cell P-MCCH or S-MCCH. Dependent upon the size of the MBSFN area this may or may not be practical. Even if there is a single-cell P-MCCH present in the MBSFN area edge cells and it were to contain neighbour cell information the UE would be required to detect that it should receive the single-cell P-MCCH to access the information.

2.3 Content mapping

To enable progress to stage 3 MCCH message structure and content specification, it seems necessary to identify what information types should be supported by single-cell P-MCCH, multi-cell P-MCCH and S-MCCH. 

In the context, of deciding what information elements will have to be supported by the different MCCH types the need to avoid unnecessary UE battery consumption and limit complexity in the number of channels it must receive should be considered. The following are suggested are battery cost issues that may need to be taken into account:

-
For UEs camped in a cell monitoring for session start indication, the requirement to receive only one MCCH instance and for as short a time as possible seems to be desirable. 

-
For UEs entering a cell it may be acceptable if the UE has to receive multiple MCCH instances in order to identify if a required service is ongoing.

-
For UEs that are receiving a particular MBMS service it may be desirable that it is required to receive at most one MCCH instance for session start and one for changes to the service that it is receiving e.g. session stop, recounting or reconfiguration. 

The following content mappings are proposed as a starting point:

Single-cell P-MCCH:

Single-cell P-MCCH should be able to convey IEs for services transmitted as single-cell and as multi-cell. This would permit the cell to be configured with only a single-cell P-MCCH even where there are MBSFN services present. Even where there are S-MCCH present it should be possible for information element relating to multi-cell transmissions to be mapped to the P-MCCH e.g. if there is no S-MCCH for a particular MBSFN area. Suggested content is:

Session start identity:
Single-cell, multi-cell, possibly preferred/dedicated layer (FFS),

Ongoing service identity:
Single-cell, multi-cell, possibly preferred/dedicated layer (FFS),

Ptm bearer and radio parameters:
Single-cell, multi-cell,

Service request, state change indication:
Single-cell if required,

Counting control:
Single-cell, possibly multi-cell (FFS),

Session stop, reconfiguration, recounting indication: 
Single-cell, multi-cell,

Neighbour-cell information (if required):
Single-cell, multi-cell (FFS),

MBSFN edge indication (if required):
Multi-cell (FFS),

S-MCCH parameters.

Multi-cell P-MCCH and S-MCCH:

Session start identity:
Multi-cell (possibly only on P-MCCH), possibly preferred/dedicated layer but only on P-MCCH (FFS),

Ongoing service identity:
Multi-cell, possibly preferred/dedicated layer but only on P-MCCH (FFS),

Ptm bearer and radio parameters:
Multi-cell,

Counting indication:
Multi-cell (FFS),

Session stop, reconfiguration, recounting indication: 
Multi-cell,

Neighbour-cell information (if required):
Multi-cell (FFS),

MBSFN edge indication (if required):
Multi-cell (FFS),

S-MCCH parameters:
Only on P-MCCH.

3
Conclusion

This Tdoc has proposed MCCH use cases and content, it is requested that RAN2 review these to see if they can form a starting point for progress to stage 3 and whether any aspects should be captured in [2]. In addition, the Tdoc includes two proposals relating to MCCH periodicity.

P1:
Single-cell P-MCCH, transmitted on DL-SCH, multi-cell P-MCCH transmitted on MCH and S-MCCH are transmitted periodically with changes to their content only possible at defined points in time (modification points) separated by a constant time period (modification period). The modification point boundary may not apply to counting control (FFS). Where there are several MCCH in a cell it is FFS whether the modification periods should be the same and the boundaries synchronised.

P2:
It is FFS whether MCCH information can be repeated periodically within a modification period.

It is requested that these two points be considered for inclusion in stage 2 [2].
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