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1. Introduction

The liaison statement [1] from 3GPP RAN WG1 informs RAN WG4 on the progress made regarding the Power Control Step Size.

This document is a text proposal for the Power Control Step section of [3] in order to reflect the stable parameters defined by RAN WG1.

2. Proposed modification in S25.101

Annex D of [3] lists open issues related to this section. Some of them are now covered by [1]:

· Smaller step size will not be introduced in the Release 99: 1dB is the mandatory minimal step size for the UE.

· The power control step defined in section 6.4.3 of [3] is the minimum step change in the UE transmitter. The power control command is a multiple of this minimum step. The maximum power step is 3dB. Hence, the authorised values for power control step size are 1, 2 and 3dB.

· In case the algorithm 2 described in [1] is used, the rate of power change is lower than the slot rate.

Minimum requirements should be defined in [3] with these inputs:

· The tolerance must be defined for all authorised values of power control step (i.e. 1,2 and 3dB)

· The rate of power control should be modified to allow the algorithm 2 of [2].

Following items are not covered in that contribution and may be added in the open item list of the Annex D of the TS25.101:

· Power control minimum requirements for normal mode in case of Algorithm 2

· Power control minimum requirements for compressed mode

· Power control minimum requirements in soft-handoff.

The reference to [2] should be included in the relevant section of [3].

3.
Text proposal for '6.4.3 Power control step'
6.4.3
Power control steps

The power control step is the minimum step change in the UL- transmitter output power in response to a TPC message.
6.4.3.1

Minimum requirement

The UE transmitter shall have the capability of setting the closed loop output power with a step size of 1, 2 or 3 dB 
(a) The tolerance of the transmitter output power due to closed loop power control shall be within the range shown in Table 5.

(b) 
(c) The tolerance of the transmitter output power due to consecutive power commands shall be within the range shown in table 6.

















Table 5 : Power Control Step accuracy

Power Control Message
Mean Power


Slot receiving TPC command
Next slot

Single “up” command
Pmin ( P ( Pmax – PCCmd
P + PCCmd ( 0.5*PCCmd

Single “down” command
Pmin + PCCmd ( P ( Pmax
P – PCCmd ( 0.5*PCCmd

Where:
· P is the output power of the transmitter before receiving the power control command

· PCCmd is 1, 2 or 3dB

· Pmin is the minimum output power (in dBm), as defined in 6.4.4
· Pmax is the UE maximum outp power (in dBm), as defined in 6.2.1.
Table 6 : Transmitter Power Tolerance

Power Control Message
Number of consecutive commands
Mean Power



Slot receiving 1st TPC command
Slot after N power control commands

“up” command
[4] ( N ( [10] 
Pmin ( P ( Pmax – N*PCCmd
P + N*PCCmd ( Tol (see Table 7)

“down” command
[4] ( N ( [10] 
Pmin + N*PCCmd ( P ( Pmax
P – N*PCCmd ( Tol (see Table 7)

Where:

· P is the output power of the transmitter before receiving the N power control commands

· PCCmd is 1, 2 or 3dB

· Pmin is the minimum output power (in dBm), as defined in 6.4.4

· Pmax is the UE maximum outp power (in dBm), as defined in 6.2.1.
· Tol is the tolerance, which depends on the overall power change i.e. N*PCCmd. Table 7 gives the relation between N*PCCmd and the tolerance
Table 7
N*PCCmd
Tol

4dB to 8dB
2dB

9dB to 22dB
3dB

23dB to 30dB
4dB

6.4.4
Minimum transmit output power

The minimum controlled output power of the UE is when the power control setting is set to a minimum value. This is when both the closed loop and open loop power control indicate a minimum transmit output power is required.

6.4.4.1

Minimum requirement

The minimum transmit power shall be better than –44 dBm measured with a filter that has a Root-Raised Cosine (RRC) filter response with a roll off and a bandwidth equal to the chip rate.
6.4.5
Power control cycles per second

In normal mode,
· when Power control Algorithm 1 defined in [xxx] is used, the rate of change for the UE transmitter power is 1.5kHz.
· when Power control algorithm 2 defined in [xxx]  is used, the rate of power command is respectively [300Hz] or [500Hz], the rate of change of the UE transmitter power is lower than or equal to respectively [300Hz] or [500Hz].


4.
Conclusion

Text for Power control step section of TS25.101 has been proposed:

· The text reflects the status of the work done in RAN WG1.
· Minimal requirements for Normal mode - Algorithm 1 (defined in [1]) are proposed
Open items to be included in Annex D were identified.

5. References

[1]
"Liaison statement to WG4 on fast closed loop power control in FDD mode", source 3GPP RAN WG1 Tdoc R4-99377

[2]
"TS25.214 - Physical layer procedures", source 3GPP TSG RAN

[3]
"UE Radio transmission and Reception (FDD)", source 3GPP TSG RAN













