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1
Introduction

At the last RAN2 meeting the multiplexing of MBMS specific channel has been discussed. This contribution discusses different multiplexing options for MCCH and MTCH within the UTRAN architecture.

2
Common Channel Multiplexing Options

It has already been agreed that MCCH and MTCH will be mapped on FACH. The MAC architecture has been extended to handle the mapping of the MBMS specific channels. 
In order to meet the requirements for transmitting MBMS data on a PTM bearer (e.g. data rate: 64 kbps), improvements for the S-CCPCH are currently discussed. Therefore, it is likely that two different categories of S-CCPCHs will co-exist in Rel.6, the “normal S-CCPCH” supporting Rel.99/4/5 terminals and the “enhanced S-CCPCH” supporting Rel.6 terminals for MBMS (see figure 1). 
In general the following multiplexing options are possible within the UTRAN architecture if an “enhanced S-CCPCH” is present in Rel.6:

1. The “enhanced S-CCPCH” can only carry MBMS channels.

2. The “normal S-CCPCH” can also carry MBMS channels.

3. The “enhanced S-CCPCH” can carry MBMS channels and also channels used for dedicated services.

The different multiplexing options will be discussed in more detail in the following sections.
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Fig.1: Common Channel multiplexing options

3
Evaluation of Multiplexing Options

Option 1: Multiplex MCCH and MTCH only on the “enhanced S-CCPCH”

In this option the MCCH and MTCH can be mapped on the same “enhanced S-CCPCH” or on different “enhanced S-CCPCHs”.
An idle, CELL/URA_PCH UE that operates in MBMS mode will be required to support simultaneous reception of two S-CCPCHs, the “enhanced S-CCPCH” for MBMS signalling and data and the “normal S-CCPCH” to receive paging for dedicated services on the “normal S-CCPCH”. 
The same requirement for S-CCPCH reception also applies for an UE in CELL_FACH that has activated MBMS services and receives dedicated PS services on the “normal S-CCPCH”, because the MBMS notification is transmitted on the “enhanced S-CCPCH”.
Pros:

1. Clear separation of MBMS channels and channels used for dedicated services where load and scheduling on the “normal S-CCPCH” will not be affected by MBMS traffic.

2. The extension of the channel configuration in a cell with “enhanced S-CCPCHs” will not cause conflicts when different QoS requirements and higher data rates and are supported compared to the “normal S-CCPCHs”.
3. The existing S-CCPCH selection mechanism would not be affected.

Cons:

1. In case multiple “enhanced S-CCPCHs” are configured in a cell in order to support MBMS services with different QoS an UE with activated MBMS services would be required to support simultaneous reception of three S-CCPCHs if MCCH and MTCH are mapped on different S-CCPCHs. Alternatively, the MCCH could be transmitted on all “enhanced S-CCPCHs”.

2. Restricts the flexibility for multiplexing MCCH and MTCH.

3. Separate radio resources are reserved for the MCCH in the cell which cannot be used for other than MBMS signalling data, even in situations where the signalling load on MCCH is low. 
Option 2: Multiplex MCCH and/or MTCH also on the “normal S-CCPCH”

In this option it is allowed to independently map MCCH and MTCH onto either the “normal S-CCPCH” or the “enhanced S-CCPCH” in case the QoS requirement for the transmission of MBMS signalling and/or data can be met and the impact (e.g. delay) on dedicated services that use the “normal S-CCPCH” is acceptable.
If the MCCH and PCCH are multiplexed on the same S-CCPCH an idle, CELL/URA_PCH UE that operates in MBMS mode will be required to support simultaneous reception of two S-CCPCHs, the “normal S-CCPCH” to receive MBMS signalling and paging for dedicated services and potentially another S-CCPCH” (normal or enhanced) for MBMS data.
The same requirement for S-CCPCH reception also applies for an UE in CELL_FACH that has activated MBMS services and receives dedicated PS services on the “normal S-CCPCH”, because the MBMS notification is potentially transmitted on a different S-CCPCH.
Pros:

1. Allows the possibility to use existing S-CCPCHs that are already configured in the cell for transmitting MCCH and/or MTCH. 

2. If MCCH and/or MTCH are mapped on “normal S-CCPCH” then radio resources could be shared with other services as well.
3. The existing S-CCPCH selection mechanism would not be affected.

Cons:

1. In case MCCH and PCCH are multiplexed on different S-CCPCHs or multiple PCCHs on different S-CCPCHs are configured in the cell, an UE with activated MBMS services would be required to support simultaneous reception of three S-CCPCHs in order to support all relevant scenarios.

2. The MBMS services that can be transmitted on “normal S-CCPCH” are likely to be limited, because of the restricted data rates and the impact (e.g. delay) on dedicated services.

Option 3: Multiplex MCCH and/or MTCH and channels used for dedicated services on the “enhanced S-CCPCH”

This option it is similar to option 2, but it further allows to multiplex also channels used for dedicated services (e.g. DCCH, DTCH) onto the “enhanced S-CCPCH” in order to increase performance and capacity.
Pros:
1. Similar advantages like option 2.

2. Allows also to utilize enhancements on S-CCPCH for dedicated services (e.g. higher data rate).

3. Allows to utilize separate radio resources used for the “enhanced S-CCPCHs” that are configured in the cell for transmitting MCCH and/or MTCH.

Cons:
1. Similar disadvantages like option 2.

2. A modification of the existing S-CCPCH selection mechanism would be necessary in order to indicate to a Rel.6 UE which category of S-CCPCH it should select.

4
Conclusion
In this contribution we’ve discussed issues related to the multiplexing of MCCH and MTCH. It has been shown that each option is feasible, but has some drawbacks. In order not to restrict the flexibility to multiplex MCCH and MTCH and to allow network operators to choose a suitable channel configuration according to the needs of the provided services it is proposed to agree on the following principles for multiplexing: 

1. The MCCH and MTCH can be multiplexed on any S-CCPCH.
2. An enhanced S-CCPCHs can carry MCCH, MTCH or channels used for dedicated services.
3. The channel configuration needs to be supported by the minimum UE capability required for MBMS.
It is further proposed to update TS 25.346 according to the annex.

Annex

6.2.3.1 Physical Channel
SCCPCH is used as a physical channel.

The term S-CCPCH includes also a new category of enhanced S-CCPCH channels in Rel.6 that are able to meet the transmission requirements for MBMS.
6.2.x Multiplexing Principles
1. The MCCH and MTCH can be multiplexed on any S-CCPCH.
2. An enhanced S-CCPCH can carry MCCH, MTCH or channels used for dedicated services.
3. The channel configuration needs to be supported by the minimum UE capability required for MBMS.
An example for a common channel configuration that supports MBMS is given in the annex Ax.
Ax. Example of a common channel configuration including MTCH and MCCH
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 Fig.x: Example for a Common Channel Configuration supporting MBMS
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