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1
Introduction

In WG2#40 it was decided that there should be an MCCH present in a cell and that each S-CCPCH that carries MTCH will also carry an indication that there is actvity on MCCH and that UEs should switch to MCCH to receive it. How the indication should be transmitted was not decided.

This paper reviews the methods that might be used signal the 'receive indication'. It also shows that a simple one bit indication is a restrictive solution and that it would be better to allow a more flexible signalling mechanism that is capable of adaptation and expansion. Whilst this incurrs a greater overhead it is proposed that the greater flexibility and quality of service that is available to the UEs will justify this.

It is then concluded that the best way to provide a signalling bearer for this enhanced message set is to multiplex with each S-CCPCH that carries MTCH (other than that which carries the MCCH) a 'secondary MCCH' that carries service specific information. Multiplexing would be by existing methods.

2
Discussion

2.1 
Utility of Single Bit Indication

In WG2#40 it was decided that UEs receiving MTCH should receive an indicator (one bit) when it should receive MCCH which is multiplexed onto a separate S-CCPCH. This indicator was to be mapped to MTCH in some way.

It is suggested that a single bit indicator is restrictive. There are reasons to provide a higher capacity and more flexible signalling mechanism. For example:

· If the service Id of the service to which the MCCH signalling relates were signalled a UE need only interrupt MTCH reception if the service is one that it requires (or it requires and has higher user set priority). This would improve MBMS quality particularly if MCCH is very active.

· Additional signalling messages could be transmitted such as MTCH stop or MTCH suspend.

· If sufficient capacity were available it would be possible to signal neighbour cell information for the service. In this way the information need only be received by those UEs that have an interest in the service.

It is proposed that such signalling would best be supported by a dedicated 'secondary MCCH' mapped to each S-CCPCH that carries MTCH. This would carry information that would be cell specific and could be S-CCPCH (MTCH) specific. It would complement the 'primary MCCH' that would carry at least notification information and periodic transmission of p-t-m bearer information. 

2.2 Options for Signalling 'Receive MCCH' Indication 

The following are identified as ways in which single bit or more complex signalling can be mapped onto S-CCPCH that carry MTCH:

1.
MAC Header Signalling. A new information element is introduced to the MTCH MAC header to identify that a UE should receive MCCH at the next opportunity. If more than one bit is used then the IE could also be used to signal other information such as session stop. In principle sufficient bits could be added to signal service Id but this would be a significant overhead.

Higher layer iInformation would be piggybacked onto MAC peer to peer signalling which would be a departure from current practice. The MAC header bits are always present.

2. RLC PDU Header Signalling. Because RLC will be common to a group of cells and MCCH will be cell specific it would be difficult to use RLC header as a berear for signalling. A new header format would also need to be specified.

3. Physical Layer Signalling. It would be possible to use some of the TFCI bits for signalling 'receive MCCH' but the mapping of higher layer signalling to the physical layer would require significant changes to the standard and would reduce the reliability of TFCI field.

4. Multiplexing a Secondary MCCH with MTCH. A 'secondary MCCH' that carries the ‘receive MCCH’ indicator could be multiplexed onto the S-CCPCH that carries MTCH. This would be consistent with current practice for higher layer signalling. There is an overhead from RLC and MAC header and CRC but there is no data transmitted when there is nothing to be sent.

2.3 Proposed Solution

It is proposed that the mapping of a 'secondary MCCH' to each S-CCPCH that carries MTCH (unless it also carries the 'primary MCCH') will provide a flexible and simple solution to the dedicated S-CCPCH signalling requirement. The basis is:

1 Each cell should contain a 'primary MCCH'. This would carry MCCH messages that relate to notification and late entry (ptm bearers for existing services). This MCCH should be mapped to an S-CCPCH that is constantly available in the cell, for example a R99 S-CCPCH.

2 Additional, optional, secondary MCCH can be multiplexed with MTCH onto S-CCPCH. The 'secondary MCCH' would carry, ‘read primary MCCH' indication, possibly the service Id of MCCH messages, possibly neighbour cell information relating to MCCH and other information such as session stop or suspend. 
The proposal effectively introduces a new 'secondary MCCH' logical channel to complement the existing MCCH (primary MCCH).

The 'secondary MCCH' can be multiplexed with MTCH either by logical channel multiplexing or transport channel multiplexing.

Logical channel multiplexing would use the MAC header TCTF field to indicate to UEs whether an SDU is MTCH or 'secondary MCCH'. For small signalling messages this could be inefficient because the transport block size must match that for data.

Transport channel combining would multiplex the 'secondary MCCH' and MTCH using the physical TFCI field with each logical channel mapped to its own FACH. It would enable the use of transport blocks matched to signalling and need not interrupt MTCH transmission. This is thought to be the preferred solution.
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Figure 1. Multiplexing Primary and Secondary MCCH with MTCH

3.
Conclusions 

It has been proposed that simply signalling 'receive MCCH' to trigger a UE receiving MTCH to receive MCCH may not be the best solution, it would be better to signal, for example, the service Id of the service to which the MCCH transmission relates. A more flexible solution could enable future modification and the signalling of additional information. There may be some overhead cost but this may not be excessive.

It has also been proposed that this S-CCPCH specific signalling should be carried by a 'secondary MCCH' mapped to the S-CCPCH that carries MTCH. In addition the cell has a 'primary MCCH' that carries notification and periodic p-t-m bearer information could be an efficient solution that is consistent with existing phylosophy. 

It is therefore requested that the following points should be captured in [1] and text for this is contained in the Annex:

· A cell may contain more than one MCCH mapped to different S-CCPCHs.

· One MCCH is a 'primary MCCH' and carries at least notification and periodic p-t-m bearer parameters for some or all current services.

· Additional 'secondary MCCH' can be multiplexed onto S-CCPCH that carry MTCH and can be available only transiently. The information that is carried relates to the S-CCPCH to which it is mapped.
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Annex

6.2.1
Logical Channels 

6.2.1.1
MBMS Control Channel (MCCH)

This logical channel is defined as a p-t-m downlink channel for transfer of control plane information between network and UEs in RRC Connected or Idle Mode. The control plane information on this channel is MBMS specific and is sent to UEs in a cell with an activated (joined) MBMS service. MCCH can be sent in S-CCPCH carrying the DCCH of the UEs in CELL_FACH state, or in standalone S-CCPCH, or in same S-CCPCH with MTCH. Short indication is always given to UE to when to read MCCH. It is FFS whether this is delivered on physical channel carrying a MTCH or any other method available to the UE. 
· A cell may contain more than one MCCH mapped to different S-CCPCHs.

· One MCCH is a 'primary MCCH' and carries at least notification and periodic p-t-m bearer parameters for some or all current services.

· Additional 'secondary MCCH' can be multiplexed onto S-CCPCH that carry MTCH and can be available only transiently. The information that is carried relates to the S-CCPCH to which it is mapped.
Reception of paging has priority over reception of MCCH for Idle mode and URA/CELL_PCH UEs.
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