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1 Introduction
In WCDMA, different MBMS services are multiplexed into one Transport Channel before physical layer processing [3]. For Evolved UTRA and UTRAN, are MBMS services still multiplexed in Transport level nor not? In this contribution, this question was studied, especially considering new requirements for LTE, such as scalable bandwidth, and power saving of UE is another important factor when studying multiplexing. 
2 Multiplexing of different MBMS services
2.1 From Power saving perspective 
Power saving is always one important requirement for UE. When several MBMS services are transmitted in one cell, if UE know the exact time-frequency resource on which MBMS data is transmitted (in other words, different MBMS services can be distinguished by time frequency resource), UE can only demodulate and decode  the data of subscribed MBMS service in Layer 1 according to the control signals. That means UE can ignore other data that it doesn’t care (User have not subscribed this service, and those modulated symbols needn’t de-modulated at all), which enable UE can have a micro-sleep and save the power successfully. One example is shown in following figures.
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Node B transmits two MBMS service (S1, S2), the UE only subscribed the service 1 (S1). In figure 1, S1 and S2 are multiplexed to one transport channel (TrCh) in MAC-Layer. After coding process (this process may include: CRC, channel coding rate matching, interleaving, modulate, etc.), and then mapped to some physical channels (PhyChs) (yellow part in figure 1). In the receiver, UE must de-mapping and de-coding all of S1&s2 data in Layer 1 firstly, after de-multiplexed of process in MAC-Layer, the service 2 data (S2) is discarded because UE didn’t subscribe this MBMS service. In figure 2, S1 and S2 are mapped to frequency-time resource separately. In the receiver, UE can discard S2 data directly and only de-modulate S1 symbols in Layer 1. Therefore, UE can save power when different MBMS service can be distinguished by time-frequency (i.e. physical channel) resource. 
2.2 From scalable bandwidth perspective 
One MBMS service may be subscribed by UEs with different capability on receiving bandwidth. Since all subscribers expect to receive this MBMS service, the reasonable operation is to select minimum receiving bandwidth as this MBMS service transmission bandwidth. 
Otherwise, some UEs with low bandwidth capacity can’t receive it correctly. For example, the subscribers have three kinds of scalable bandwidth, 15MHz, 10MHz and 5MHz, if the service data is transmitted on 15MHz bandwidth, the 10Mz and 5MHz bandwidth UEs will miss them. And under this condition, 5MHz transmission bandwidth may be more suitable for this MBMS transmission.
However, if several MBMS services are multiplexed into one transport channel, the required transmission bandwidth will be increasing, possibly some UE with low receiving capability could not receive this transmission. For example, the minimum bandwidth of subscriber UE is 5MHz, and there are two MBMS services to transmit. Each service will occupy 4MHz transmission bandwidth in a sub-frame. If two services data are multiplexed into one transport block, the transmission bandwidth is 8MHz, which exceed receiving capacity of 5MHz UEs and the service data will be missed for this type UE. Whereas two services are transmitted separately (i.e. they are transmitted in different time-frequency resource), all subscribers can receive it correctly.
2.3 From QoS perspective
For Unicast data transmitting, AMC can be done according to the CQI reported by UE to improve throughput. But it is unrealistic to decide a MC scheme based on some feedbacks from UE for MBMS transmission. However, AMC is still possible for MBMS transmission according to QoS requirements, such as BLER. Since the BLER requirements are not same between different MBMS services, for example, BLER of video stream and file download is not same. Even with the same transmission power, different MC scheme can be used for different services. The benefit of it is that the time-frequency resource can be saved or more data can be transported in one sub-frame. For example, when SNR is 4.5dB, the 10E-2 BLER of requirement can use QPSK and 3/4 TC, and the 10E-3 of requirement need use 16QAM and 1/3 TC. Therefore, from the QoS point of view, MBMS transmission with AMC can easily been realized when different MBMS services transmitted separately (i.e. only multiplexed at time-frequency resource level). 
3 Conclusion

Based on discussion in section 2, it is not easy to deal with the two aspects if MBMS services are multiplexed into transport channel. On the other hand, those aspects are all relative to physical process, so we suggest: that multiplexing of different MBMS services is implemented in physical Layer should be considered. 
4 Text proposal for TR 25.814
<<<<<<<<<<<<<<<<< Start of Text Proposal >>>>>>>>>>>>>>>>>>>>>>>>
7.1.1.2.1
Downlink data multiplexing

Both TDM and FDM are employed to map channel-coded, interleaved, and data-modulated information [Layer 3 information] onto OFDM time/frequency symbols. The OFDM symbols can be organized into a number of resource blocks consisting of a number (M) of consecutive sub-carriers for a number (N) of consecutive OFDM symbols. The granularity of the resource allocation should be able to be matched to the expected minimum payload. It also needs to take channel adaptation in the frequency domain into account.

The frequency and time allocations to map information for a certain UE to resource blocks is determined by the Node B scheduler and may e.g. depend on the frequency-selective CQI (channel-quality indication) reported by the UE to the Node B, see Section 7.1.2.1 (time/frequency-domain channel-dependent scheduling). The channel-coding rate and the modulation scheme (possibly different for different resource blocks) are also determined by the Node B scheduler and may also depend on the reported CQI (time/frequency-domain link adaptation). 

In addition to block-wise transmission, transmission on non-consecutive (scattered) sub-carriers is also to be supported as a means to maximize frequency diversity.

Details of the multiplexing of lower-layer control signaling is currently TBD but may be based on time, frequency, and/or code multiplexing.
That multiplexing of different MBMS services is implemented in physical layer should be considered.

<<<<<<<<<<<<<<<End of Text Proposal >>>>>>>>>>>>>>>>>>>>>>>>>>
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