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9
Power Management

9.1
Variable Rate Transmission

9.1.1
Examples of Downlink Power Management

When a RB connection with variable rate transmission is established, the RRC considers the down-link traffic conditions, then assigns the TFCS to MAC and allowable transmission power to L1. The allowable transmission power can be determined according to the service requirements and the traffic conditions, and is updated for each user when the traffic conditions change. RRC also assigns a measurement to Node B that sets the allowable transmission power to the transmitted code power. 
During a call, the physical layer averages the transmission power for that UE over one or several frames. If the averaged transmission power for the UE becomes higher than the allowable transmission power, that is, the channel conditions are bad, L1 indicates to MAC that the "Allowable transmission power has been reached". The MAC in response reduces the data rate within TFCS, and the power control procedure then reduces the total transmission power for that UE and excess interference to other UEs is avoided. The PDUs that can not be transmitted in a TTI shall be buffered according to the discard function set by RRC.
When channel conditions improve and the averaged transmission power falls [margin] dB below than the allowable transmission power the physical layer indicates to MAC that the "Average transmission power is below allowable transmission power by margin dB" (the values for [margin] are chosen to match the power requirements of different increments for the transport channels within the TFCS). If there is enough data to be send the MAC in response increases the data rate by increasing the number of transport blocks delivered to L1 and the physical layer increases the total transmission power to the UE by the predefined amount. This allows data that was buffered during bad channel conditions to be delivered to the UE.
Simulation results on down-link variable rate packet transmission are provided in Appendix E.
9.1.2
Examples of Uplink Power Management

When a RB connection with variable rate transmission is established, the RRC assigns the TFCS and the allowable transmission power to the UE. The maximum allowed UE transmitter power is defined in [25.331]. 
During a call, the physical layer averages the transmission power over one or several frames. If the UE output power measured over at least [t1] ms is [margin1] dB within the maximum, the UE shall adapt the transport format combination corresponding to the next  lower bit-rate.  The PDUs that can not be transmitted in a TTI shall be buffered according to the discard function set by RRC.
When channel conditions improve and the averaged transmission power falls [margin] dB below than the allowable transmission power (the values for [margin] are chosen to match the power requirements of different increments in the number of transport channels within the TFCS) and there is enough data to be send, the UE shall continuously estimate whether the output power needed for a switch to the transport format combination corresponding to the next higher bit-rate does not exceed [margin] dB below the maximum. If the UE has enough power to support that up-switch for at least [t2] ms the UE shall increases the data rate by increasing the number of transport blocks delivered to L1 and the physical layer increases the total transmission power by the predefined amount. This allows data that was buffered during bad channel conditions to be transmitted to Node B.
UE transport format selection shall be done according to [25.321] considering logical channel priorities. If the bit rate of a logical channel carrying data from a codec supporting variable rate operation is impacted by the transport format combination selection, the codec data rate shall be adopted accordingly.
Minimum requirements for t1, t2 (multiple of 10ms) and margin as well as maximum delay requirements for a transport format combination switch are defined in [25.133]. 
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