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1. Introduction

As one of key technologies in Release 6, the multimedia broadcast/multicast service was introduced into 3GPP specifications. Today, 3GPP RAN has done most of MBMS specification work and the work item can be considered complete. In order to enable the fast introduction of this feature in networks efforts on Rel6 should now be focused on corrections rather than enhancements of features.

In order to further increasse the user experience we believe that there are some specific areas on which valuable improvements to the handling of MBMS are beneficial. It is the intention that the introduction of MBMS due to these enhancements should not be delayed, and that these improvements should be able to be integrated on top of the Rel6 functionalities smoothly.
Therefore, we propose to open a work item in Release 7 for MBMS improvements focusing on the points as shown below. 

2. Areas for MBMS improvement

2.1
Multi-code SCCPCH transmission and multiple bearer service per user service for higher bit rate

In FDD system, the S-CCPCH can use only one channelization code for one CCTrCH. This limits the data rate to only 256 kbps. In order to achieve higher data rates it is possible that multiple spreading codes would be used for one MBMS service. The peak data rate for one MBMS service depends on the number of SCCPCH codes (N X 256 kbps). 512 kbps (N = 2) could be a reasonable target for Release 7 MBMS.

One of the issues related to these higher rate service is how to provide backward compatibility because Release 6 MBMS UE are not able to receive an MBMS service of higher rate than 256 kbps. To solve this problem, it would be possible to allow multiple data flows (e.g. using scalable codecs) for the same MBMS service. For example, to provide one TV broadcasting service, the network provides a first flow of 256 kbps on one SCCPCH and a second flow of 256 kbps on another SCCPCH. Since R6 MBMS UEs are not capable of receiving more than one MBMS S-CCPCH for one service in a given cell, R6 MBMS users would only receive the TV broadcasting service of 256 kbps from the first flow. R7 MBMS UEs would be able to receive more than one MBMS channel for one service in one cell, so these users can see the TV broadcasting service of 512 kbps from the first and second flow by receiving both SCCPCH channels. Thus, the network can provide higher quality of a broadcasting service to R7 UEs with backward compatibility. By using different coverage areas for the different flows the radio resource consumption can be kept to a reasonable level.

2.2
MBMS over HSDPA

HSDPA is a promising sytem for providing high speed PS service on downlink. In the future, HSDPA is likely to become dominant for downlink services. Thus, it is interesting that HSDPA becomes multicast capable. 

The advantages that are included here are that the network could provide both dedicated services and MBMS services on one code. Also this would reduce the complexity on the simultaneous reception of dedicated and MBMS services since the same transmission resources would be used for both services.

If HSDPA supports MBMS, it seems to be reasonable that only multicast mode is provided by HS-DSCH because HS-DSCH requires an associated dedicated channel. If there are several users for one service, the scheduler may be albe to regularly allocate HSDPA subframes for a specific MBMS service, not by relying on channel quality reporting. F-DPCH could be beneficial for reducing the number of dedicated channels associated with HSDPA carrying MBMS.

2.3
Handling of dedicated service 

Today there are problems with dedicated services simultaneously during the MBMS PtM reception. Two types of dedicated services can be distinguished today:

Dedicated services without relation with MBMS

For this kind of services it is important that they are not disturbed by MBMS, e.g a speech call or video call. It would be difficult for a user to accept that he can not make a speech call whilst he is watching TV, or other things. Allthough the possibility to have UEs with a capability to receive MBMS services on PtM bearers in CELL_DCH today there are problems related to the priorization, especially in the case of limited capacity.

Dedicated services in relation with MBMS

In the case that the UE is receiving interactive MBMS services it is necessary that the UE can use dedicated RBs during the MBMS service. Therefore it is important that the RNC can know that a given PDP context / RB is related to the MBMS session in order to handle efficiently the radido resources. The dedicated service in this case could also be SMS sent via SRB3 on CS.

2.4
Simultaneous reception on different frequencies
Today the UE is supposed to only receive MBMS (i.e. MTCH) on the frequency where the UE is also receiving the MCCH. Furthermore, the UE receives MBMS on the same frequency as providing R99 channels such as PCH and any dedicated service. In order to ease the handling of dedicated and MBMS services it would be beneficial to introduce UEs that are able to receive the MTCH on a different frequency compared to the frequencies on which they are receiving R99 channels. The frequency carrying the MTCH could be optimized mostly for MBMS transmission.
2.5
UE power saving

To enable long-time continuous MBMS service (e.g. mobile TV, online music) reception, improvements are expected on the power saving schemes. Signaling and procedures should be optimized for power saving.
2.6
MBMS service interruption

In release 6 there is no support for service continuity during mobility across RNC boundaries on the Iur interface. This restriction limits the user experience. It is expected that the mobility can be enhanced in Release 7 without impacts on the backwards capability aspects on the Uu interface. Also switching between PtP and PtM bearers are expected to create some interruption time.

3. Conclusion

We think that the MBMS should be further optimized and improved in Release 7. Thus, we propose to create a new work item for MBMS improvement in Release 7 as attached.
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