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Discussion
1 Introduction
It has been agreed that multiple MBMS services can be mapped to the same MCH [1]. In fact, in some scenario, the multiplexing are not suitable and some scenarios multiplex can be used. 

In this contribution, the different scenarios are analysed and some principles of multiplexing are discussed, it’s expected that this discussion have some benefits for continued work in this area. 
2 Multiplexing between MTCH and MCCH
2.1 Multiplexing between MTCH channels

2.1.1 Multiplexing between MTCH in SFN Area

For the MBSFN transmission cell, both MTCH and MCCH should exist. UE could acquire the information from MCCH about the availability of MBMS service and related RB configuration.
· Static SFA configuration

For static SFA configuration, in a SFN area, there could be several MTCHs for transmitting different MBMS services. These services could be transported on the same MCH, and Logical Channel ID may be used to distinguish different MTCH channels. 
Multiplexing is suitable in the following conditions:

1>:  When the two services are closely correlated (Different sub-steams within one steam, e.g. for audio and video steam for one TV channel).
2>:  Little data stream, such as low-bit rate advertising services.
Multiplexing is not necessary in the following conditions:

1>: When the services are not correlated much (such as mobile TV channel 1 and channel 5).
2>: Have different QoS.

Logical Channel ID is not needed at all for non-multiplexing cases.
· Dynamic SFA configuration

For dynamic SFA configuration, the coverage of transmitting area is dynamic. The needed dynamics are assumed to be service specific, i.e. a UE receiving a particular service that is moving or activating the service is triggering the change of SFA. It is assumed that in most cases there is no coverage correlation between certain services. 
In the following figure 1 (a), the original transmitting area of service 1 and 2 are cells A, B and C, after adjustment, the serving area of service 1 is cell A and cell B, while the serving area of service 2 is cell B,C and D. After adjustment, the serving areas of service 1 and 2 are not exactly same. So MTCHs could not be multiplexed any more. 
Figure 1(b) illustrates the services in cell A and B after the range of SFA adjustment, cell A only has service 1 and cell B has service 1and 2. Originally before adjustment, MTCHs between service 1 and 2 could be multiplexed on MCH, but  after adjustment, if MTCHs still could be multiplexed, then UE could not receive data stream of service 2.
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(a) Dynamic SFA for service 1 and 2
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(b) Services in cell A and B
Figure 1 Multiplexing between different Services
As described above, the switching procedure between multiplexing and non-multiplexing will cause complexity, so it is suggested that different services shall not be mac-multiplexed for dynamic SFA scenario (sub-streams belong to same service also can be multiplexed into one MCH). 
To avoid bad radio resource utilization, MCHs should be multiplexed in the physical layer instead.
2.1.2 Multiplexing between MTCH in non-SFN Area

For non-SFN area, multiple MTCHs could be mapped on DL_SCH. Logical Channel ID may be added to differentiate between multiple MTCH channels. For non-multiplexing, Logical Channel ID is not needed, UE need not do air combining in the scenario of single cell non-SFN area. 
2.1.3 Conclusion
1>: For non-SFA configuration, the different MTCHs multiplexing are allowed.
2>: For static SFA configuration, the different MTCHs multiplexing are allowed.
3>: For dynamic SFA, multiplexing between MTCH channels are allowed, but the scenario is little.
4>: the switching procedure between multiplexing and non-multiplexing should be avoided.

5>:It’s obvious that Logical ID is used for  MTCH multiplexing on MCH and logical ID is need not for non-multiplexing.
2.2 Multiplexing between MCCH channels
2.2.1 Multiplexing between MCCH in SFN Area

Within one SFN area, one cell may have one or more MCCHs: one or two cell-specific MCCHs and several cell-common MCCHs. 

-Cell specific MCCHs could be multiplexed on DL_SCH.
Whether to multiplex cell-common MCCHs depends on the SFA configuration:

-For static SFA configuration, cell common MCCHs could be multiplexed on one MCH;
-For dynamic SFA configuration, MCCHs are not proposed to be multiplexed. So logical ID header is not needed.
2.2.2 Multiplexing between MCCH in non-SFN Area

In the scenario of single cell transmission, there may exist only one MCCH channel without the need of multiplexing.

But if there are more than one MCCH in one cell, they could be multiplexed into one transport channel.
Conclusion:  
1>: For static SFA configuration, MCCH channels could be multiplexed.
2>:  For dynamic SFA configuration, the dynamics are always service specific, and MCCH channels are not proposed to be multiplexed.

2.3 Multiplexing between MTCH and MCCH channels
MTCH and MCCH channels could be multiplexed for static SFA configuration. In the case of dynamic SFA configuration, for one service, if the coverage of MTCH and MCCH is same and dynamic changing range is also exactly same, they could be multiplexed. Otherwise, they could not be multiplexed.
3 Conclusions and Proposals
The conclusions are summarized as follows: 
· For non-SFA configuration, the different MTCHs multiplexing are allowed:

· For static SFA configuration, the different MTCHs multiplexing are allowed:

· For  dynamic SFA, multiplexing between MTCH channels are allowed, but the scenario is little:

· the switching procedure between multiplexing and non-multiplexing should be avoided.

· It’s obvious that it could be used for MTCH multiplexing on MCH and need not be used for non-multiplexing..
· In dynamic SFA, multiplexing between MTCH channels depends on the range of serving areas between services.

· For static SFA configuration, MCCH channels could be multiplexed.
It is proposed to discuss this topic and huawei volunteers to author any needed documents.
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