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Annex B (Informative):
Power control

B.1
Downlink power control timing

The power control timing described in this annex should be seen as an example on how the control bits have to be placed in order to permit a short TPC delay.

In order to maximise the cell radius distance within which one-slot control delay is achieved, the frame timing of an uplink DPCH is delayed by 1024 chips from that of the corresponding downlink DPCH or F-DPCH measured at the UE antenna.

Responding to a downlink TPC command, the UE shall change its uplink DPCH output power at the beginning of the first uplink pilot field after the TPC command reception. Responding to an uplink TPC command, the UTRAN access point shall change its DPCH or F-DPCH output power at the beginning of the next downlink pilot field after the reception of the whole TPC command. Note that in soft handover, the TPC command is sent over one slot when DPC_MODE is 0 and over three slots when DPC_MODE is 1. Note also that the delay from the uplink TPC command reception to the power change timing is not specified for UTRAN. The UE shall decide and send TPC commands on the uplink based on the downlink SIR measurement. For the DPCH, the TPC command field on the uplink starts, when measured at the UE antenna, 512 chips after the end of the downlink pilot field. The UTRAN access point shall decide and send TPC commands based on the uplink SIR measurement. However, the SIR measurement periods are not specified either for UE nor UTRAN.

Figure B.1 illustrates an example of transmitter power control timings when a DPCH is configured on the downlink.
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Figure B.1: Transmitter power control timing for DPCH

Figure B.2 illustrates an example of transmitter power control timings when the F-DPCH is configured on the downlink and the F-DPCH TPC offset NOFF1 of all the radio links in the RLS is 0 or 2(see Table 16C of [1]). Figure B.2a illustrates an example of transmitter power control timings for the radio link whose F-DPCH TPC offset NOFF1 = 0 or 2, when the F-DPCH is configured on the downlink, and the F-DPCH TPC offset NOFF1 of at least one other radio link in the RLS is > 2. Figure B.3 illustrates an example of transmitter power control timings when the F-DPCH is configured on the downlink and the F-DPCH TPC offset NOFF1 of the radio link is larger than 2. Figure B.4 illustrates an example of transmitter power control timings when the F-DPCH is configured on the downlink and the F-DPCH TPC offset NOFF1 of the radio link is larger than 14 when uplink DPCCH slot format #4 is used.
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 Figure B.2: Transmitter power control timing for F-DPCH with TPC offsets NOFF1 of 0 or 2 when     F-DPCH TPC offset NOFF1 of all the radio links in the RLS is 0 or 2
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Figure B.2a: Transmitter power control timing for F-DPCH with TPC offsets NOFF1 of 0 or 2 when the  F-DPCH TPC offset NOFF1 of at least one other radio link in the RLS is > 2
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Figure B.3: Transmitter power control timing for F-DPCH with a TPC offset NOFF1 larger than 2
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Figure B.4: Transmitter power control timing for F-DPCH with a TPC offset NOFF1 larger than 14 with uplink DPCCH slot format #4

B.2
Example of implementation in the UE

The downlink inner-loop power control adjusts the network transmit power in order to keep the received downlink SIR at a given SIR target, SIRtarget. A higher layer outer loop adjusts SIRtarget independently for each connection. 
The UE should estimate the received downlink DPCCH/DPDCH or F-DPCH power of the connection to be power controlled. Simultaneously, the UE should estimate the received interference and calculate the signal-to-interference ratio, SIRest. SIRest can be calculated as RSCP/ISCP, where RSCP refers to the received signal code power on one code and ISCP refers to the non-orthogonal interference signal code power of the received signal on one code. Note that due to the specific SIR target offsets described in [5] that can be applied during compressed frames, the spreading factor shall not be considered in the calculation of SIRest.

The obtained SIR estimate SIRest is then used by the UE to generate TPC commands according to the following rule: if SIRest > SIRtarget then the TPC command to transmit is "0", requesting a transmit power decrease, while if SIRest < SIRtarget then the TPC command to transmit is "1", requesting a transmit power increase.

When the UE is in soft handover, the UE should estimate SIRest from the downlink signals of all cells in the active set.
B.3
UL power control when losing UL synchronisation

Each Node B operates the uplink power control independently of the other Node Bs that may be providing RLS to the same UE. In case of multiple RLS the UE derives the decision on power adjustment based on all the commands received according the rules specified in section 5.1.2. In this scenario, transmission of a down command by one or more of the involved Node Bs will likely result in the UE decreasing its transmit power.

Consequently, if and when, after successful initial RL synchronisation, the Node B loses UL synchronisation for a UE and if the current number of RLS configured for that UE is greater than one and if the Node B reverts to a TPC pattern in such situation (i.e. generates DL TPC commands independently of actual RL measurements), the Node B should not use TPC commands “0” in the TPC pattern.
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*1,2	The SIR measurement periods illustrated here are examples.  Other ways of measurement are allowed to achieve    



                accurate SIR estimation.



*3	If there is not enough time for UTRAN to respond to the TPC, the action can be delayed until the next slot.












