3GPP TSG-RAN-WG2 Meeting #51
R2-060450
Denver, USA, 13th – 17th Feb 2006

Source: 

Motorola, Inc

Agenda Item:
   12.3.6
Title:   
   Centralized function for EMBMS
Document for:     
Discussion  
1. Introduction 
In the LTE, it is proposed by many that the scheduling and SAR (segmentation/assembly) functions reside in the Enhanced Node Bs [1, 2, 3, 4, 5, 6]. This would help reducing the UTRAN protocol complexity as well as the perceived delay on both the U-plane and C-plane in the case that Macro-diversity (MD) is not required to be supported on both the UL and the DL. 
However, the discussion for support of Macro-Diversity for the broadcast/multicast service is separated from the decision taken at RAN#30 of not supporting Macro-Diversity in UL and DL. For the EMBMS, the macro-diversity reception provides a significant gain (as much as 10dB), which is the essential in order to provide the required high data rate service and coverage. In order to perform the macro-diversity reception, one of the fundamental issues to be resolved is that the scheduling and the SAR functions should be synchronized among Node Bs. 
2. Common Control Function for EMBMS
Given the importance of the macro-diversity reception, the EMBMS architecture should be carefully designed. The generic architecture for the EMBMS can be seen as follows (Fig.1). A single anchor point connects multiple Enhanced Cells. The BM-SC provides functions for EMBMS user service provisioning and delivery. It may serve as an entry point for content provider EMBMS transmissions, used to authorize and initiate EMBMS Bearer Services within the PLMN and can be used to schedule and deliver EMBMS transmissions. 
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Fig 1: Generic EMBMS Architecture
With the assumption that RLC and the MAC reside in the Enhance Node Bs, and in order to synchronize the scheduling and the SAR function, a centralized RRM function would be required to coordinate the RLC and the MAC in multiple NodeBs. 
Our proposal is to have an MBMS Transmission Control Function (MBMS-TCF) residing in the Anchor (See Fig 2).  The MBMS-TCF will perform at least the following sub-functions:

1) Provide the resource allocation/scheduling profile for the MBMS service to each related Enhanced Cell (a related cell is a cell that has UEs interested in the MBMS service);

2) Provide the SAR profile for the MBMS service to each related Enhanced Cell;

[image: image2.emf] 

RLC  

MAC  

PHY   PHY  

RLC  

MAC  

UE    Enhanced  Node B    Anchor   

MBMS - TCF   MBMS - TCF  


Figure 2: A Possible Solution
The EMBMS Generic Procedure is described as follows (See Fig 3)
1) MBMS service notification is sent to each Enhanced Cell. 

2) Counting is performed to determine whether the Enhanced Cell is turned on/off.

3) For the cell to be turned on, a transmission request is generated and sent to the MBMS-TCF residing in the Anchor. The transmission request includes the cell ID, the available resource for the MBMS, and other generic bearer information. 

4) The MBMS-TCF receives the requests from all the cells needed to be turned on. The MBMS-TCF generates the above 2 profiles and transmit back to each related cells. 

5) Each related cell configures their SAR function and the scheduling entity based on the profile received from the MBMS-TCF. Then the MBMS data transmission begins.
6) In the case a new cell needed to be turned on, the cell sends the transmission request to the MBMS-TCF. The profiles may/may not be updated. The MBMS-TCF transmits the profiles to the new-added cell.

7) In the case of a cell needed to be turned off, the cell sends the remove request to the MBMS-TCF. 
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Fig 3: MBMS basic procedures in the EUTRAN architecture
When the MBMS-TCF generates the profile, at least following issues should be considered:

· Resource Allocation

For the soft combining, it is better to allocate the same resource elements (sub-carriers) to the same service transmission to perform the over-the-air combining which can much reduce the self-interference.  

· Scheduling 

The resource may be arranged into the MBMS super-frame architecture and each frame contains multiple TTIs. The MBMS-TCF allocates the start TTI index, the end TTI index per MBMS super frame for each service (see Fig 4). 
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   Fig 4: Scheduling Example
3. Conclusion

Macro-diversity reception is essential for the EMBMS, which requires a centralized function to coordinate the transmission from multiple cells, such as the scheduling and the SAR function.
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