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1. Introduction 

Multimedia Broadcast/Multicast Service is an important part of the UTRAN evolution. In Rel.6 MBMS, we have complicated MBMS procedures, such as PTP/PTM switching, service prioritizing, etc. In Enhanced MBMS (EMBMS), on one hand, we need to exploit more the spectrum-efficient transmission scheme while on the other hand; simplifications to the current Rel.6 MBMS are desirable.  This document discusses some fundamental considerations for EMBMS. 

2. Analysis of Various Aspects for EMBMS

· Counting procedure

Counting is essential to enable localized multicast. Without counting, only simulcast transmission over the entire service area possible since it is not known which cells contain users interested in the service. We believe counting is still essential for EMBMS. However, the current complicated counting procedure can be much simpler.  

Recommendation 1: Simplified counting procedures supportive of spectrum efficient transmission should be investigated in the E-UTRA SI.

· PTP/PTM switching procedure 

In Rel.6 MBMS, when soft combining macro diversity is used, the PTP/PTM switching threshold becomes much less than the single cell transmission case (could be 3-4 users). OFDM based single frequency networks have even less interference, and the interference from the combining cell set (if using the same resource, e.g., subcarriers), the PTP gain compared with the PTM can be reduced even further. Hence, from the performance point of view, the use of a PTP transmission mode may not provide system gain or very limited gain. 

On the other hand, the complexity of the PTP/PTM switching is significant. There are issues with RLC buffer management, radio bearer switching, data synchronization, etc.

Recommendation 2: E-MBMS operation without a PTP transmission mode should be investigated in the E-UTRA SI.

· Service Prioritization Procedure  

Service prioritization is fairly complicated in Rel.6 MBMS. In EMBMS, this procedure can be simplified due to: 1) simplified UE reception since UE is expected to receive the whole bandwidth; 2) Removal of the PTP/PTM switching; 3) Simplified simultaneous reception of voice services and EMBMS. Most of the service prioritizing procedures could be regarded as UE implementation dependent, such as prioritizing between MBMS services. 

Recommendation 3: Service prioritizing procedures should be simplified in EMBMS to primarily rely on UE implementation. 

· Macro-Diversity Reception 

Soft Combining is a simple and natural procedure for EMBMS, especially when the cells utilize the same time-frequency resource for the MBMS transmission (allowing the “over the air combining” found in single frequency networks). This can significantly improve spectral efficiency and reduce UE complexity, since the UE need not use receiver resources to combine the cells. 

Recommendation 4: L2 procedures and signaling to support macro diversity soft combining that transmits on the same time-frequency resource should be studied.

· MSCH Simplification

In Rel.6 MBMS, we introduced the MSCH in order to make the UE have better DRX capability in case that L1 combining scheduler is not provided. It was transmitted on S-CCPCHs carrying MTCHs in order to reduce the load on the S-CCPCH carrying the MCCH. Since UEs will receive the entire bandwidth at any one point in time, MCCH loading may not remain a concern for E-UTRA. Therefore, the MSCH logical channel may be removed, although scheduling information would still be provided (over the MCCH). 

Recommendation 5: The E-UTRA study should consider providing scheduling information only over the MCCH.  
· Simultaneous Reception of Voice Service and the MBMS 

In TR 25.913, simultaneous reception of voice service and the MBMS is required, “Voice and MBMS – the E-UTRA approach to MBMS should permit simultaneous, tightly integrated and efficient provisioning of dedicated voice and MBMS services to the user”. In EUTRAN, since each UE is expected to receive the whole bandwidth (e.g. due to the use of FFT based receivers) to obtain its data, simultaneous service reception is more straightforward than for Rel.6. 
Recommendation 6: Simultaneous reception of dedicated voice and MBMS shall be supported in the EMBMS

· Efficient MCCH Transmission

It seems reasonable that the EMBMS MCCH information be transmitted with the same basic approach as that of Release 6 MBMS.  The MCCH could still have a fixed schedule, be transmitted once per modification period, and the information will be repeated multiple times within a modification period. However, the duty cycle should be much shorter than Release 6 MBMS (which could be multiple seconds). By using a high peak data rate for MCCH, we expect the period of MCCH transmission for EMBMS to be much shorter. This could greatly reduce the radio bearer setup delay and enable UEs to acquire new services as they move into neighbor cells much more quickly. This may simplify MCCH structure: e.g. we may not need the Modified Service Information and Un-modified Service Information due to the compact transmission of the MCCH. 

Recommendation 7: The E-UTRA study should consider an MCCH that is transmitted in short time intervals. 
3. Conclusion

We recommend that RAN2 include the proposed investigations above in its E-UTRA study, and to capture the results in its LTE TR. 

