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1. Introduction

This paper discusses the applicability of fast and slow closed loop power control for MBMS transmissions and proposes a slow closed loop power control scheme for MBMS transmissions when the FACH channel is used.

2. Discussion

The fast closed loop power control gives a significant gain in WCDMA downlink for dedicated connections. However, with point-to-multipoint transmissions, the fast closed loop power control gain is eventually lost when the number of recipients is increased. This phenomenon occurs since the transmission power must in this case be adjusted according to the user with worst fading conditions. When the number of recipients is increased, the probability of having a user in deep fade increases and the high transmission power must be maintained even though some recipients have "good" fading conditions.

Fast closed loop power control also requires continuous feedback from the recipients. This significantly increases the power consumption in the terminals as well as consumes uplink capacity in the cell. The feedback channel also needs fast power control and thus a dedicated control channel for each recipient is also needed in the downlink. This means that each MBMS recipient consumes both uplink and downlink capacity.

Although the fast close-loop power control is not an attractive alternative given the limited additional gain and the need for uplink and downlink control channels, there is a need to improve the capacity of the MBMS. In this contribution, a slow closed loop power control scheme is proposed to improve the MBMS capacity. 

2.1 Description of the slow power control scheme

The basic idea of the power control scheme proposed, is to allow the network (NW) to adjust the transmitting power level of multicast services, based on measurement reports which have been received at the NW from UEs/subscribers. 

UEs begin to measure, calculate and whenever necessary send the information needed for power control to the NW when they activate the MBMS service, that is after sending the Activation MBMS context request (i.e. joining) to the NW or after reception of a service notification. In this way the NW builds a data base of power control information from individual UEs/subscribers. 

This activity continues by UEs/subscribers as long as MBMS context activation is valid at the NW and UE e.g. as long as MBMS RAB for the service in question is active. 

In the UEs/subscribers, power control reporting continues when the borders of different cells, URA areas, routing/location areas are crossed.

2.2 Use of the power control (send by subscribers) information at the NW side

The initial power level used at the beginning of an MBMS session is derived from the MBMS power level database. The proposed slow power control scheme can be described by the following steps:

1. The initial transmission power level is identified from the MBMS power database, based on received measurement reports from UEs/subscribers who have already "joined".

2. The transmission power level is kept constant until:

· One or many MBMS measurement reports requesting a power level increase sent by UEs, in which case go bullet point 3.

· The MBMS power level timer is elapsed, in which case go bullet point 4.

3. If the maximum power level has not been reached, the transmitting power level is increased by a predefined step, otherwise it remains at the same level.

4. The transmitting power level is decreased by a predefined step.

5. Go back to bullet point 2, until the MBMS session is competed.

The initial power level as well as the MBMS power control info data base is defined and kept in  RNCs. This information is delivered to the Node-B  by using for example Frame Protocol.

The measurement reports definition is FFS.

3. Conclusion

It is proposed that the power scheme presented in this contributions to be considered for application in MBMS and studied further.








































