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1
Introduction

At the MBMS adhoc meeting the mapping of MCCH and MTCH on FACH transport channel has been agreed. This contribution addresses the specific requirements for multiplexing of MCCH and MTCH within the UTRAN architecture.

2
Discussion

2.1
Common Channel Multiplexing Options

Currently MCCH and MTCH are defined as point-to-multipoint downlink logical channels carrying service specific signalling and user data for MBMS. Both channels are mapped on FACH transport channel in order to support MBMS operation. The MCCH and MTCH are identified by the TCTF field in the MAC header. There are one ore more MTCHs possible, but a single MTCH per service would not be necessary because different MBMS services can be identified by the MBMS-ID field in the MAC header. The MAC architecture has been updated accordingly [1]. 

In the UTRAN architecture there are basically two levels where multiplexing can be performed when common channels are used, MAC-multiplexing on layer 2 and transport channel multiplexing on layer 1 (see figure 1). 
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Fig.1: Common Channel multiplexing options

2.2
Configuration and Selection of Common Channels
An S-CCPCH can carry PCH and/or FACH transport channels where several types of logical channels are multiplexed (see figure 1). Multiple S-CCPCHs can be present in one cell and the configuration is semi-static and broadcast in system information. 

One PCH transport channel can be configured on a S-CCPCH, it is always the first transport channel that is multiplexed on a S-CCPCH. The PCH is used to send paging control information to UEs in idle mode and CELL/URA_PCH state (PCCH). Those UEs select one candidate of the S-CCPCHs that carries a PCH based on UE specific IDs (e.g. IMSI). 

One or more FACH transport channels can be configured on an S-CCPCH for transmitting control and user data for dedicated services (e.g. WWW-session) to UEs in CELL_FACH state (DCCH/DTCH). In order to realize certain QoS/data rates a set of Transport Formats (TB size, number of TBs, interleaving period, coding scheme and rate) are configured for a FACH that needs to be supported by the physical layer. The UEs select one candidate of the S-CCPCHs that carries a FACH based on UE specific IDs (e.g. U-RNTI).

Currently, typical configurations for common channels are defined in such a way that an UE in idle mode, CELL/URA_PCH or CELL_FACH needs to receive only one S-CCPCH [2].

2.3 
Requirements for Multiplexing of MCCH and MTCH

The multiplexing options in Rel.6 (including MBMS channels) should support a flexible configuration of common channels in order to provide all kind of services efficiently but should not significantly increase the complexity on the UTRAN and UE side.

An important requirement for UTRAN and GERAN is that paging for user dedicated services needs to be received during MBMS operation and existing channels should be reused for MBMS notification [3]. 

A second requirement for MBMS operation is that the MCCH needs to be received by all idle mode, CELL/URA_PCH, CELL_FACH UEs in the cell with activated MBMS services in order to get the relevant MBMS control information. The data rate on the MCCH depends on the amount and size of the control information transmitted on the MCCH, which is not yet fully defined. However, it can be expected that the data rate required for the FACH carrying MCCH is quite similar to the PCH carrying the PCCH.

A third requirement is that the MTCH needs to be received by all idle mode, CELL/URA_PCH, CELL_FACH UEs in the cell in order get MBMS data. The data rate on the MTCH depends on the MBMS service (8kbps – 256 kbps [4]). Currently it is assumed that the configuration of the PTM bearer which is mapped on MTCH is signalled to all relevant UEs in the cell for each MBMS session. Services that require data rates of up to 32 kbps can be transmitted on existing S-CCPCHs, as defined in [2]. However, in order to achieve data rates above 32 kbps on common channels some modifications to the existing S-CCPCH configurations will be necessary (e.g. use of STTD, TTI > 80ms) which can only be supported by an enhanced S-CCPCH. 

According to the requirements for MBMS the possibilities for multiplexing in Rel.6 need to be evaluated when the existing common channel structure is extended by MCCH and MTCH.

2.4
Multiplexing Options for MCCH and MTCH on S-CCPCH

When taking the requirements for MBMS into account basically two approaches for the multiplexing of MCCH and MTCH within the existing common channel structure seem to be feasible:

1 Multiplex MCCH and MTCH on the same (possible enhanced) S-CCPCH and allow that PCCH is mapped on a different S-CCPCH

2 Multiplex PCCH and MCCH on the same S-CCPCH and allow that MTCH is mapped on a different (possible enhanced) S-CCPCH

MBMS could be realized by the introduction of a separate S-CCPCH carrying the MCCH/MTCH and keeping the normal operation for reception of dedicated services (e.g. use existing S-CCPCH selection process for UEs in idle mode, CELL/URA_PCH and CELL_FACH). However, the drawback of multiplexing PCCH and MCCH/MTCH on different S-CCPCHs would be that UEs in idle and CELL/URA_PCH need always to receive of two S-CCPCHs simultaneously in order not to miss paging for dedicated services or MBMS notifications. A similar situation exists for UEs in CELL_FACH when a UE selects an S-CCPCH different from the one carrying MCCH/MTCH, here also the reception of two S-CCPCHs at the same time is necessary. Further, in case several MTCHs are multiplexed on different S-CCPCHs, each of the S-CCPCHs has to carry an MCCH as well. A consequence of the first solution would be, that the existing DRX mechanism for Rel.6 UEs in idle and CELL/URA_PCH needs to be modified for MBMS in order to receive MBMS notifications as well. For this purpose the UE would be required to monitor a PICH which is also associated to another S-CCPCH carrying the MCCH.

The second solution seems beneficial when the current S-CCPCH selection process for UEs in idle and CELL/URA_PCH is considered, because here the UEs can receive MBMS control information via MCCH on the same S-CCPCH where also the paging control information is transmitted. Such a solution would have only minor impact on the existing paging and DRX mechanism because the PICH would be associated to the S-CCPCH carrying PCCH and MCCH. However, UEs in CELL_FACH which select an S-CCPCH based on the current mechanism, would also need to receive a second S-CCPCH simultaneously in order to receive MBMS control information on MCCH that is mapped on a separate S-CCPCH. The drawback here is, that such a solution would have an impact on the existing S-CCPCH selection process. A consequence of the second solution would be that the selection process for a Rel.6 UE in CELL_FACH needs to be modified for MBMS in order to select an S-CCPCH that carries a FACH where an MTCH is mapped.

The considerations above have shown that both solutions require the capability to receive two S-CCPCHs simultaneously. However, it is considered that the second solution has the lowest impact on existing functionality and is therefore proposed as the multiplexing scheme for MCCH/MTCH on common channels in Rel.6. A clear benefit of this solution is, that it allows the introduction of MBMS together with enhancements on the existing common channel structure in a backward compatible manner with limited impact on existing functionality (e.g. DRX, S-CCPCH selection). Further, it would even allow to use enhancements on common channels for dedicated services (DCCH/DTCH) in Rel.6. An example for a common channel configuration in a cell according to solution 2 is shown in figure 2 in the annex.

3
Multiplexing of MCCH on FACH

The current assumption is that the configuration for the MCCH is broadcast on BCCH. The multiplexing of MCCH on S–CCPCH/FACH allows the transmission of MBMS control information to UEs without significant delay and radio resources are used only when information needs to be sent. In order to save battery power at the UE it is seen as beneficial that the MCCH is transmitted during specific time periods on FACH (MCCH cycles). Thus, a UE needs to read the FACH only during specific MCCH cycles, which enables the use of DRX.

It is proposed to allow scheduling periods for the MCCH that is multiplexed on a FACH transport channel.
4
Conclusion
In this contribution we’ve discussed issues related to the multiplexing of MCCH and MTCH. It is proposed to agree on the following multiplexing assumptions and update TS 25.346 according to the annex.

1. PCCH and MCCH shall be multiplexed on the same S-CCPCH

2. MTCH can be multiplexed on any S-CCPCH carrying FACH transport channels

3. MCCH can be multiplexed on a FACH transport channel during specific time periods (MCCH cycles)
5
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Annex

6.4 Multiplexing Requirements
1) PCCH and MCCH shall be multiplexed on the same S-CCPCH

2) MTCH can be multiplexed on any S-CCPCH carrying FACH transport channels
3) MCCH can be multiplexed on FACH during specific time periods (MCCH cycles) 
An example for a common channel configuration including MTCH and MCCH is given in the annex A5.
A5. Example of a common channel configuration including MTCH and MCCH
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 Fig.2: Example for a Common Channel Configuration
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