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Introduction

During the RAN2#39 meeting, it was decided that MBMS UE is required to support simultaneous reception of at least two S-CCPCHs.

In this contribution, we discuss the ways to multiplex MCCH and MTCH with that two S-CCPCHs limitation.

Discussion 

When we consider the multiplexing issue, the assumption is that UE, which is receiving MBMS service, should not be prevented from receiving the UE dedicated paging. This means that the UE should be able to listen PCCH or DCCH when it is receiving MBMS. And it is obvious that UE should listen to MTCH when it gets MBMS service.

Thus the key element to the issue of MCCH and MTCH multiplexing is how we combine MCCH with MTCH or PCCH or DCCH. This is because, in worst case one S-CCPCH is allocated to PCCH or DCCH reception and one S-CCPCH is allocated to MTCH reception, leading to no left S-CCPCH to listen MCCH.

With above point in mind, three possibilities arise with regard to MCCH and MTCH multiplexing:

· One MCCH for each MTCH mapped S-CCPCH

· MCCH paired with PCCH and DCCH

· One Primary MCCH for all S-CCPCHs and One Secondary MCCH for each MTCH mapped S-CCPCH

In the following more details of each option is provided.

1.1 One MCCH For Each MTCH mapped S-CCPCH
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Figure 1: MCCH and MTCH Multiplexing Option 1 (example)

In this option, if S-CCPCH carries MTCHs, it also carries MCCH. Each MCCH contains identical information. 

The advantage of this configuration is that, a UE doesn’t have to simultaneously receive 3 S-CCPCHs. It’s because MCCH and MTCH is carried over one S-CCPCH, thus one S-CCPCH can be always allocated for UE dedicated paging reception.

But the disadvantage of this configuration is that identical information of MCCH is broadcast on all MTCH mapped S-CCPCHs, thus leading to wasting of radio resource. And if there are many ongoing services in the cell, then the amount of control information increases and accordingly the available data rate for MTCH decrease as MCCH occupies more resources on each S-CCPCH.

In another point, when there is no transmission on MTCH, e.g. at the initial wake up or after the session, UE has to choose which MCCH it look among many MCCHs. In another case, when the MCCH the UE was listening to is removed due to no MTCH on the S-CCPCH, the action of UE may be switching to another MCCH. This means that UE has to manage up-to-date information of MCCH all the time.

1.2 MCCH Paired With PCCH or DCCH
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Figure 2: MCCH and MTCH Multiplexing Option 2 (example)
In this option, each S-CCPCH, which carries PCCH, also carries MCCH and each S-CCPCH, which carries DCCH, also carries MCCH.

For UE in idle mode, CELL_PCH and URA_PCH mode, the S-CCPCH that the UE may select to receive paging message also includes MCCH. For UE in CELL_FACH mode, the S-CCPCH that the UE selected for dedicated paging also includes MCCH. So UE allocate one S-CCPCH for MCCH reception and PCCH or DCCH reception, leading always-available one S-SCCPCH for MTCH reception. In this way, with 2 S-CCPCHs, UE can receive MCCH and MTCH without missing UE dedicated paging. Thus the requirement that UE should not miss the UE dedicated paging while being served with MBMS service is satisfied.

But, this option has the same problem of option 1. It is that all the MCCH carries the identical information. Moreover, because PCCH has higher priority than MCCH, the transmission of control information over MCCH can be delayed and affected.

1.3 One Primary MCCH For all S-CCPCHs and One Secondary MCCH For Each MTCH mapped S-CCPCH
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Figure 3: MCCH and MTCH Multiplexing Option 3 (example)
In this option, there is one primary MCCH over all S-CCPCH and one secondary MCCH on each S-CCPCH that carries MTCHs. Primary MCCH carries control information for all ongoing MBMS services. Secondary MCCH carries control information for the services whose MTCHs are on the same S-CCPCH as the secondary MCCH and additionally the list of available service in the cell.

In fact, when UE receives the service data, UE needs control information of the ongoing service that it listens to and the availability indication of the other services that the UE joined. This means that the UE may not have interest in receiving the control information for the services, which are ongoing but the UE doesn’t listening to. Thus this translates to that secondary MCCH doesn’t have to carry the control information of all the on-going services in the cell.

Thus by providing exactly needed information over each secondary MCCH, this option uses less radio resource than option 1 and 2. And because secondary MCCH and MTCH are on the same S-CCPCH like option 1, with 2 S-CCPCHs UE is able to receive both MBMS service and UE dedicated paging.

In this option, UE works as follows.

When UE wakes up, it first looks at the primary MCCH to find whether the notification is for the service that it joined. If the notification is for the service the UE is interested in, then UE acts as indicated by the messages on primary MCCH until transmission on MTCH starts.

While UE is receiving data over MTCH, UE listens to secondary MCCH of the same S-CCPCH as that of MTCH until the session of the service ends or another service UE is interested in starts. In case that UE is notified the availability of another joined service while receiving a service, then it turns to the primary MCCH for more information. [FFS]

2 Conclusion

In this document we discussed some multiplexing options for MCCH and MTCH. Though all option satisfy the requirement that the UE dedicated paging should not be missed, in terms of radio resource efficiency it is proposed to capture option 3 into TS25.346 as follows.

********************* Text Proposal to TS 25.346 *********************
6.2
Point-to-multipoint channel 

A point-to-multipoint channel is used to transfer MBMS specific control/user plane information between the network and UEs in RRC Connected or Idle Mode. It is used for broadcast or multicast mode of MBMS.

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. 
There are two types of MCCH in a cell.
1. Primary MCCH
- 
Only one primary MCCH is established in one cell. Control plane information for all the activated MBMS service in a cell is sent over this channel.
2. Secondary MCCH
- 
One secondary MCCH is established on each S-CCPCH, which contains MTCHs. Secondary MCCH carries only control plane information for the MBMS service which use the same S-CCPCH as that of the secondary MCCH and availability indication of other MBMS services.
6.2.1.2
MBMS Traffic Channel (MTCH)

This logical channel is defined as a p-t-m downlink channel for transfer of user plane information between network and UEs in RRC Connected or Idle Mode. The user plane information on this channel is MBMS specific and is sent to UEs in a cell with an activated MBMS service
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