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 AUTONUMLGL  Introduction

For the Multimedia Broadcast Multicast Service (MBMS), this paper discusses the usage of shared and dedicated radio bearers for multicast mode and a predefined threshold used by the RNC to decide, based on the number of users wanting to participate in a session, whether point to point or point to multipoint radio bearers are setup. Proposed is to let UTRAN the possibility to establish point-to-point Radio Bearers in case there are only few MBMS service users in one cell.

 AUTONUMLGL  Discussion

Important objective in defining the MBMS architecture is to conserve resources both in the Core and Radio Access Network. In order to be able to conserve resources in the Radio Access Network, many aspects need to be considered before any decision can be made on the application of MBMS RAN solutions that solely propose the sharing of radio bearers and provide back-off solutions to reduce the number of uplink signaling messages from MBMS multicast service participating UE. In order to be able to adaptively conserve resources in RAN, the RNC must be in control of shared or dedicated radio bearers. 

The discussion concerning the usage of shared radio bearers is a complex one. Many radio specific aspects need to be considered and therefore the decision on using shared bearers and definition of thresholds for changing from dedicated to shared bearers and vice versa should be left to 3GPP RAN groups. 

To show the complexity of the matter, some arguments are listed here:

1. Saving of radio resources through power control:

Samsung presented a simulation study and results during the RAN2#30 meeting (document R2-021669).

In the contribution is claimed that with a 64kbps MBMS service and under the conditions specified in the contribution the use of FACH/S-CCPCH, which implies open loop power control, to carry the data of that service would consume 30-40% of the power of one base station (with UEs on the cell boundary) should be allocated to one 64kbps MBMS service to reach 90% of the UE with reasonable performance. This implies the serious reduction of resources available to other services and raises many questions concerning the viability of the usage of shared radio bearers for small groups of users. (Note that for even higher data rate services the figure would be worse).

The gain of inner loop power control as used with dedicated radio bearers outweighs completely the solution of shared radio bearers for small groups of users, simply through the nature of the W-CMDA radio technology.   

A solution where dedicated radio bearers, which have inner loop power control, are used for small groups of MBMS service users in a cell must be considered.  The gain of inner-loop power control is significantly. The well known example (TS 25.101) of a vehicle traveling at 3 km/h shows that a gain of around 3 dB can be reached. It can be even larger in environments with low multi-path diversity. This gain is due to the compensation of fast fading and to achieve it, a fast inner-loop power control is required PER UE. 

It is more efficient to have e.g. 2 or 3 dedicated radio bearers with power control and supported soft handover than using a shared radio channel with open loop power control (and hard handover support). 

2. Specification of a specific shared radio channel with power control:
The specification of a specific shared channel, like FACH, but with power control might be a possible solution for MBMS. However, inner loop power control cannot rely on cell statistics (i.e. based on statistics concerning measurement reports from multiple UE), only on individual and quick feedback from UEs. This topic clearly needs to be considered in and should be left to 3GPP RAN groups.

3. Thresholds for changing from dedicated to shared bearers:

The RNC should have the possibility to establish point to point radio bearers in case there are only few (1,2,3,…) MBMS service users in a cell. As mentioned, this is because it is more efficient to have a small number of dedicated Radio Bearers with power control (and soft handover) than a shared Radio Bearer without power control. 

The RNC should maintain a threshold by which it can decide whether dedicated or shared bearers need to be set up for a given group UE to be served. The nature of this threshold should be studied in 3GPP RAN groups. 

 AUTONUMLGL  Proposed text 

A decision should be made to let the UTRAN the possibility to establish point to point radio bearers in case there are only few (1,2,3,…) listeners in a cell. Hence, the following text is proposed to be added to TR 23.846: 

6.12 Decision process for selection of point-to-point or point-to-multipoint configuration

6.12.1
Multicast Mode

To ensure that radio resources are not wasted, the radio network needs to estimate the number of users in a cell in order to determine whether to establish a point to multipoint channel in that cell or point to point channels to each user. The radio network shall have the possibility to establish point-to-point channels in case there are a number of UE for a MBMS service in one cell, below a threshold to be specified.

In the event of the number of users within a cell exceeding an operator defined threshold, the radio network will establish a point to multipoint channel in that cell.

If a point to multipoint channel has been established and the number of users drops below an operator defined value then the radio network may be required to drop back to point to point channels.
Note: The two thresholds may be different.

It is FFS whether this change of channel can occur whilst data is being broadcast/multicast.

Input to the threshold determination process is not solely the number of UE for a MBMS service in a given cell, but may include radio resource specific aspects. Which parameters are included in the decision process is FFS and to be decided in 3GPP RAN groups. 
The decision process to use point-to-point or point-to-multipoint channels is determined in 3GPP RAN groups and FFS.
 AUTONUMLGL  Proposal

The purpose of this document is to emphasize that the decision process to select one of the architecture options in the TR should not include radio solutions that are not in line with RAN group decisions. Therefore it is proposed to let  RAN decide which radio solution will be used.  

Proposal is to add the text specified in section 3 of this document to the section 6.10 of the MBMS architecture document TR 23.846.
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