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1.
Introduction

As specified in the service requirements of the Multimedia Broadcast and Multicast Service (TS 22.146), MBMS “…is intended to efficiently use radio/network resources e.g. by transmitting data over a common radio channel.”

The scope of this document is to define the requirements of MBMS data transmission over the radio interface and the reception requirements of terminals. Furthermore, this document discusses today’s transport channels and if they already meet these requirements.


2.
Requirements of a MBMS transport channel

It is in the nature of a point-to-multipoint service to use common resources between peer entities in order to minimise the demand of bandwidth and efficiently use radio and network resources. Therefore, it seems quite obvious to use a common channel over the air interface. The channel should be accessible to a group of users, meaning that many users should be able to listen to the same MBMS channel at the same time.

According to the fact that the data rate of the data to be transmitted via MBMS (i.e. multimedia content) can vary and is supposed to be relatively high, the transport channel used for MBMS has to support such high data rates.

In order to avoid inter- and intra-cell interference, the transport channel used for MBMS should support mechanisms to keep the interference within the same cell and to neighbour cells to a minimum. This might be achieved by using power control mechanisms.

To minimise terminal power consumption it is desirable that a terminal does not permanently listen to the ‘MBMS channel’. Therefore, the possibility for indication, when data is to be received  and which group this data is destined to need to be studied. A solution might be e.g. the use of DTX/DRX, paging mechanisms, etc.

While receiving one or more MBMS services the user shall be able to receive paging messages, e.g. for incoming calls. Furthermore, it might be desirable that UEs are pageable for MBMS services while being in an active call and that MBMS data may be received by UEs with ongoing calls.   

Data loss during cell change should be acceptable.

As a conclusion the following requirements need to be met:

· common channel, accessible to many users at the same time 

· support of ‘high’ (variable) data rates (up to about 64 kbps [this is ffs])

· efficient data transmission in case of many and in case of only few users within the same cell receive MBMS data (this might be translated to minimum power requirements)

· terminal power consumption shall be taken into account

· MBMS data shall be received by UEs with ongoing calls

· UE shall be pageable for MBMS while being in an active call and while receiving other MBMS services

· data loss during cell change should be acceptable

3.
Discussion of existing transport channels for MBMS

In the following, a brief overview of today’s transport channels which might be suitable for MBMS is given and the main advantages and disadvantages are discussed.

- BCH 
The Broadcast Channel (BCH) is a transport channel used to transmit information specific to the UTRAN or for a given cell. As a terminal cannot register to the cell without the possibility of decoding the broadcast channel, this channel is needed for transmission with relatively high power in order to reach all the users within the coverage area. From a practical viewpoint the information rate on the BCH is limited by the ability of low-end terminals to decode the data rate of the BCH, resulting in low and fixed data rate for the UTRA broadcast channel.

Because of the high transmission power and the low and static data rate on the BCH, this channel is not suitable for MBMS services. 

- DCH 
DCHs are dedicated to certain users and therefore contradict with the point-to-multipoint concept of MBMS.
Anyway, in case of only few users receiving the same MBMS service it might be sensible to use n DCHs (n = number of users) instead of one ‘MBMS channel’ in order to prevent additional signalling and to minimise transmission power. Efficiency considerations, when the use of a ‘MBMS channel’ is sensible and when DCHs should be used are required.

- FACH
The Forward Access Channels (FACH) is a DL transport channel that carries control information as well as packet data. There can be more than one FACH in a cell. One of the FACHs must have such a low bit rate that it can be received by all the terminals in the cell area. When there is more than one FACH, the additional channels can have a higher data rate as well.
For the Cell Broadcast Service (CBS) the CTCH is mapped onto FACH. In this case the CBS message if identified by an inband scheduling message (CBS DRX level 2) in the BMC entity.

FACH might be suitable for MBMS when more than one FACH is provided in a cell. Currently, user data on FACH is identified by a UE specific identifier in the MAC header e.g. when DTCH is mapped onto FACH. When using FACH for MBMS, an identification of the receiver group must be introduced, which could be done e.g. by introducing a MBMS group id in the MAC header or by inband signalling like described above.
Furthermore, the applicability of FACH depends on the UE capabilities to receive more than one S-CCPCH.
FACH does not use fast power control, which may be a problem when using FACH for MBMS.

- DSCH
The Downlink Shared Channel (DSCH) is a transport channel intended to carry dedicated user data and/or control information. DSCHs can be shared by several users but is in a certain TTI dedicated to one user. The DSCH supports the use of fast power control as well as variable bit rate on a frame-by-frame basis. The downlink shared channel is always associated with a downlink DCH.
The HS-DSCH is not discussed separately here, as in many respects it is similar to the DSCH.

The DSCH concept has the advantage that users could use other dedicated services, additional to MBMS without being capable of receiving S-CCPCH and DPCH in parallel. Anyway, as DSCH does only exist in CELL_DCH state, the reception of MBMS messages in CELL_FACH state would be impossible.
By using the associated DCHs per UE, possibly power control could be provided, cipher keys may be refreshed on the secure dedicated links and the location of the UE is always known without a need to send cell updates on RACH all the time.
The frame-by-frame scheduling used for DSCH may not be needed for MBMS and would cause unnecessary signalling.

4.
Conclusion

Some of today’s transport channels might be suitable for MBMS but adoptions or changes seem to be necessary. Therefore we proposed to discuss the applicability of these channels and to study and discuss new channel concepts, leading to a MBMS channel concept that meets the above mentioned requirements best. 
