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(57) Abstract: A method and apparatus for performing closed loop transmit power control of a fractional dedicated physical chan-
nel (F-DPCH) are disclosed. Transmit power control (TPC) symbols on an F-DPCH and common pilot channel (CPICH) symbols
are received. A short term signal power estimate is calculated using the TPC symbols, and a short term noise power estimate is
calculated using the CPICH symbols. A short term signal-to-interference ratio (SIR) on the F-DPCH is calculated. A long term
signal power estimate and a long term noise power estimate are calculated using the TPC symbols. A long term SIR is calculated
and compared to a TPC quality target. An SIR target is adjusted based on comparison of the long term SIR to the TPC quality tar-
get. The short term SIR is compared to the SIR target and a TPC command is generated based on comparison of the short term
SIR to the SIR target.
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[0001] METHOD AND APPARATUS FOR PERFORMING CLOSED-LOOP
TRANSMIT POWER CONTROL FOR FRACTIONAL
DEDICATED PHYSICAL CHANNEL

[0002] FIELD OF INVENTION

[0003] This application is related to wireless communications.

[0004] BACKGROUND

[0005] A wireless transmit/receive unit (WTRU) and a network perform

transmit power control in order to adjust the transmit power level in an optimal
level. Both an inner loop power control and an outer loop power control are
performed for closed loop transmit power control. The inner loop power control
generates a transmit power control (TPC) command based on a signal-to-
interference ratio (SIR) measurement and an SIR target. The outer loop power
control adjusts the SIR target based on block error rate (BLER) measurements.
[0006] The third generation partnership project (3GPP) has introduced
high speed downlink packet access (HSDPA). In HSDPA, every user is allocated a
dedicated physical channel (DPCH) in both uplink and downlink directions to
exchange higher layer signaling information between a WTRU and a network.
As there can be a large number of users in a cell, this might lead to a waste of the
channelization codes in the downlink. In order to save such channelization codes,
a fractional dedicated physical channel (F-DPCH) has been introduced.

[0007] An F-DPCH is a special downlink channel carrying only TPC
commands generated at layer 1. Several HSDPA users share the same F-DPCH
channelization code, and TPC commands for several users are time-multiplexed
onto one F-DPCH channelization code. However, the F-DPCH does not carry any
transport channels. Therefore, the outer loop power control cannot adjust the

SIR target based on the transport block BLER on the F-DPCH.
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[0008] SUMMARY

[0009] A method and apparatus for performing closed loop transmit power
control of an F-DPCH are disclosed. TPC symbols on an F-DPCH and common
pilot channel (CPICH) symbols are received. A short term signal power estimate
is calculated using the TPC symbols, and a short term noise power estimate is
calculated using the CPICH symbols. A short term SIR on the F-DPCH is then
calculated by dividing the short term signal power estimate with the short term
noise power estimate. A long term signal power estimate and a long term noise
power estimate are calculated using the TPC symbols. A long term SIR is then
calculated by dividing the long term signal power estimate with the long term
noise power estimate. The long term SIR is compared to a TPC quality target,
and an SIR target is adjusted based on comparison of the long term SIR to the
TPC quality target. The short term SIR is compared to the SIR target and a TPC

command is generated based on comparison of the short term SIR to the SIR

target.
[0010] BRIEF DESCRIPTION OF THE DRAWING
[0011] A more detailed understanding may be had from the following

description, given by way of example in conjunction with the accompanying
drawing wherein:
[0012] Figure 1 is a diagram of an example apparatus for performing

closed-loop transmit power control for an F-DPCH in accordance with one

embodiment.
[0013] DETAILED DESCRIPTION
[0014] When referred to hereafter, the terminology "WTRU" includes but is

not limited to a user equipment (UE), a mobile station, a fixed or mobile
subscriber unit, a pager, a cellular telephone, a personal digital assistant (PDA),
a computer, or any other type of user device capable of operating in a wireless

environment. When referred to hereafter, the terminology "base station" includes
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but is not limited to a Node-B, a site controller, an access point (AP), or any other
type of interfacing device capable of operating in a wireless environment.
[0015] The main function of the transmit power control procedure for F-
DPCH is to maintain a given quality on the received uplink power control TPC
commands. This is achieved by using a combination of a fast inner loop power
control and a slow outer loop power control. The inner loop generates the
downlink TPC commands by comparing the measured F-DPCH TPC SIR per slot
with the target SIR set by the outer loop power control.

[0016] Figure 1 is a diagram of an example apparatus 100 for performing
closed-loop transmit power control for an F-DPCH in accordance with one
embodiment. The apparatus 100 includes a de-multiplexer 102, adders 104, 106,
an absolute operation unit 108, squaring units 110, 114, 120, filters 112, 118,
122, dividers 116, 124, a comparator 130, a look-up table (LUT) 126, and a
controller 128.

[0017] Received TPC symbols 101 over the F-DPCH are de-multiplexed to
real parts 103a and imaginary parts 103b by de-multiplexer 102. A sum of the
real part 103a and the imaginary part 103b is generated by adder 104. The
signal power estimate per slot for the inner loop power control is obtained by
adding the real part 103a and imaginary part 103b of the TPC symbols on the F-
DPCH. An absolute operation is performed on the sum value 105 by absolute
operation unit 108. The absolute sum 109 is filtered over a short period of time,
(e.g., few timeslots), by filter 112. The filtered value 113 is squared by squaring
unit 114. The squared value 115 is divided by a noise power estimate (CPICH
noise estimate) by divider 116 to generate an SIR per slot 117.

[0018] The noise power estimate is obtained using CPICH symbols. Since
there are more CPICH symbols per slot than TPC symbols, the noise power
estimate is more accurate. Using CPICH noise power for inner loop power
control would allow for the inner loop to be more responsive to signal fading and
channel variations. Further, since the F-DPCH shares the same spreading factor
and scrambling code as the CPICH, the statistical noise estimates of the F-DPCH
and the CPICH would be identical. However, the inner loop SIR estimate is

-3-
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inherently prone to bias and error because of the fewer number of TPC symbols
used to make the signal power estimate. The outer loop is responsible for
correcting the bias by setting the target SIR appropriately.

[0019] The outer loop achieves this by making more accurate SIR
measurements on F-DPCH over a much longer period of time. A signal power
estimate for the outer loop power control is obtained by adding the real and
imaginary parts of the TPC symbols followed by a long term smoothing filter and
a squaring operation. A noise power estimate for the outer loop power control is
obtained by taking the difference of the real and imaginary parts of the TPC
symbols followed by a squaring operation and a long term smoothing filter.
[0020] The absolute sum value 109 is filtered by filter 118 over a longer
period of time. The filtered output 119 from filter 118 is squared by squaring
unit 120. A difference of the real part 103a and the imaginary part 103b of the
TPC symbols on the F-DPCH is generated by adder 106. The difference value
107 is squared by squaring unit 110, and the squared value 111 is filtered by
filter 122 over a longer period of time. The squared value 121 from squaring unit
120 is divided by the filtered output 123 from filter 122 by divider 124 to generate
a measured TPC quality value 125, which is used as a measure for outer loop
TPC quality.

[0021] A TPC BLER target value is mapped to a TPC quality target value
using an LUT 126. The TPC BLER target is a configurable parameter. The
controller 128 compares the measured TPC quality value 125 to the TPC quality
target value 127. If the measured TPC quality value 125 is below the TPC
quality target value 127, the controller 128 increases the target SIR 129. If the
measured TPC quality value 125 is not below the TPC quality target value 127,
the controller 128 decreases the target SIR 129.

[0022] The SIR per slot 117 is compared to the target SIR 129 by
comparator 130 and a TPC command for the F-DPCH is generated based on the
comparison result.

[0023] Embodiments.

[0024] 1. A method for performing closed loop transmit power control of

4-
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an F-DPCH.

[0025] 2. The method of embodiment 1 comprising receiving TPC
symbols on an F-DPCH and CPICH symbols.

[0026] 3. The method of embodiment 2 comprising calculating a short
term signal power estimate using the TPC symbols.

[0027] 4. The method as in any one of embodiments 2-3, comprising
calculating a short term noise power estimate using the CPICH symbols.
[0028] 5. The method of embodiment 4 comprising calculating a short
term SIR on the F-DPCH by dividing the short term signal power estimate with
the short term noise power estimate.

[0029] 6. The method as in any one of embodiments 2-5, comprising
calculating a long term signal power estimate using the TPC symbols.

[0030] 7. The method as in any one of embodiments 2-6, comprising
calculating a long term noise power estimate using the TPC symbols.

[0031] 8. The method of embodiment 7 comprising calculating a long
term SIR by dividing the long term signal power estimate with the long term
noise power estimate.

[0032] 9. The method of embodiment 8 comprising comparing the long
term SIR to a TPC quality target.

[0033] 10. The method of embodiment 9 comprising adjusting an SIR
target based on comparison of the long term SIR to the TPC quality target.
[0034] 11. The method of embodiment 10 comprising comparing the
short term SIR to the SIR target.

[0035] 12. The method of embodiment 11 comprising generating a TPC
command based on comparison of the short term SIR to the SIR target.

[0036] 13. The method as in any one of embodiments 9-12, wherein a
block error rate target is mapped to the TPC quality target using a look-up table.

[0037] 14. The method as in any one of embodiments 6-13, wherein the
short term signal power estimate and the long term signal power estimate are

calculated by adding real parts and imaginary parts of the TPC symbols.
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[0038] 15. The method as in any one of embodiments 7-14, wherein the
long term noise power estimate is calculated using a difference of real parts and
imaginary parts of the TPC symbols.

[0039] 16. An apparatus for performing closed loop transmit power
control of an F-DPCH.

[0040] 17. The apparatus of embodiment 16 comprising a receiver
configured to receive TPC symbols on an F-DPCH and CPICH symbols.

[0041] 18.  The apparatus of embodiment 17 comprising a first signal
power estimate calculation unit configured to calculate a short term signal power
estimate using the TPC symbols.

[0042] 19. The apparatus as in any one of embodiments 17-18,
comprising a first noise power estimate calculation unit configured to calculate a
short term noise power estimate using the CPICH symbols.

[0043] 20. The apparatus of embodiment 19 comprising a first SIR
calculation unit configured to calculate a short term SIR on the F-DPCH by
dividing the short term signal power estimate with the short term noise power
estimate.

[0044] 21. The apparatus as in any one of embodiments 17-20,
comprising a second signal power estimate calculation unit configured to
calculate a long term signal power estimate using the TPC symbols.

[0045] 22. The apparatus as in any one of embodiments 17-21,
comprising a second noise power estimate calculation unit configured to calculate
a long term noise power estimate using the TPC symbols.

[0046] 23. The apparatus of embodiment 22 comprising a second SIR
calculation unit configured to calculate a long term SIR by dividing the long term
signal power estimate with the long term noise power estimate.

[0047] 24. The apparatus of embodiment 23 comprising a controlling
unit configured to compare the long term SIR to a TPC quality target and adjust
an SIR target based on comparison of the long term SIR to the TPC quality
target.

[0048] 25.  The apparatus of embodiment 24 comprising a TPC command
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generator configured to compare the short term SIR to the SIR target and
generate a TPC command based on comparison of the short term SIR to the SIR
target.

[0049] 26. The apparatus as in any one of embodiments 24-25, further
comprising a look-up table for mapping a block error rate target to the TPC
quality target.

[0050] 27. The apparatus as in any one of embodiments 21-26, wherein
the short term signal power estimate and the long term signal power estimate is
calculated by adding real parts and imaginary parts of the TPC symbols.
[0051] 28. The apparatus as in any one of embodiments 22-27, wherein
the long term noise power estimate is calculated using a difference of real parts
and imaginary parts of the TPC symbols.

[0052] Although features and elements are described above in particular
combinations, each feature or element can be used alone without the other
features and elements or in various combinations with or without other features
and elements. The methods or flow charts provided herein may be implemented
in a computer program, software, or firmware incorporated in a computer-
readable storage medium for execution by a general purpose computer or a
processor. Examples of computer-readable storage mediums include a read only
memory (ROM), a random access memory (RAM), a register, cache memory,
semiconductor memory devices, magnetic media such as internal hard disks and
removable disks, magneto-optical media, and optical media such as CD-ROM
disks, and digital versatile disks (DVDs).

[0053] Suitable processors include, by way of example, a general purpose
processor, a special purpose processor, a conventional processor, a digital signal
processor (DSP), a plurality of microprocessors, one or more microprocessors in
association with a DSP core, a controller, a microcontroller, Application Specific
Integrated Circuits (ASICs), Field Programmable Gate Arrays (FPGASs) circuits,
any other type of integrated circuit (IC), and/or a state machine.

[0054] A processor in association with software may be used to implement

a radio frequency transceiver for use in a wireless transmit receive unit (WTRU),
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user equipment (UE), terminal, base station, radio network controller (RNC), or
any host computer. The WTRU may be used in conjunction with modules,
implemented in hardware and/or software, such as a camera, a video camera
module, a videophone, a speakerphone, a vibration device, a speaker, a
microphone, a television transceiver, a hands free headset, a keyboard, a
Bluetooth® module, a frequency modulated (FM) radio unit, a liquid crystal
display (LLCD) display unit, an organic light-emitting diode (OLED) display unit,
a digital music player, a media player, a video game player module, an Internet
browser, and/or any wireless local area network (WLAN) or Ultra Wide Band

(UWB) module.
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CLAIMS

What is claimed is:

1. A method for performing closed loop transmit power control of a
fractional dedicated physical channel (F-DPCH), the method comprising:

receiving transmit power control (TPC) symbols on an F-DPCH and
common pilot channel (CPICH) symbols;

calculating a short term signal power estimate using the TPC symbols;

calculating a short term noise power estimate using the CPICH symbols;

calculating a short term signal-to-interference ratio (SIR) on the F-DPCH
by dividing the short term signal power estimate with the short term noise power
estimate;

calculating a long term signal power estimate using the TPC symbols;

calculating a long term noise power estimate using the TPC symbols;

calculating a long term SIR by dividing the long term signal power
estimate with the long term noise power estimate;

comparing the long term SIR to a TPC quality target;

adjusting an SIR target based on comparison of the long term SIR to the
TPC quality target;

comparing the short term SIR to the SIR target; and

generating a TPC command based on comparison of the short term SIR to

the SIR target.

2. The method of claim 1 wherein a block error rate target is mapped

to the TPC quality target using a look-up table.

3. The method of claim 1 wherein the short term signal power estimate
and the long term signal power estimate are calculated by adding real parts and

imaginary parts of the TPC symbols.
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4. The method of claim 1 wherein the long term noise power estimate
is calculated using a difference of real parts and imaginary parts of the TPC

symbols.

5. An apparatus for performing closed loop transmit power control of a
fractional dedicated physical channel (F-DPCH), the apparatus comprising:

a receiver configured to receive transmit power control (TPC) symbols on
an F-DPCH and common pilot channel (CPICH) symbols;

a first signal power estimate calculation unit configured to calculate a
short term signal power estimate using the TPC symbols;

a first noise power estimate calculation unit configured to calculate a short
term noise power estimate using the CPICH symbols;

a first signal-to-interference ratio (SIR) calculation unit configured to
calculate a short term SIR on the F-DPCH by dividing the short term signal
power estimate with the short term noise power estimate;

a second signal power estimate calculation unit configured to calculate a
long term signal power estimate using the TPC symbols;

a second noise power estimate calculation unit configured to calculate a
long term noise power estimate using the TPC symbols;

a second SIR calculation unit configured to calculate a long term SIR by
dividing the long term signal power estimate with the long term noise power
estimate;

a controlling unit configured to compare the long term SIR to a TPC
quality target and adjust an SIR target based on comparison of the long term SIR
to the TPC quality target; and

a TPC command generator configured to compare the short term SIR to
the SIR target and generate a TPC command based on comparison of the short

term SIR to the SIR target.

6. The apparatus of claim 5 further comprising:
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a look-up table for mapping a block error rate target to the TPC quality
target.

7. The apparatus of claim 5 wherein the short term signal power
estimate and the long term signal power estimate is calculated by adding real

parts and imaginary parts of the TPC symbols.

8. The apparatus of claim 5 wherein the long term noise power

estimate is calculated using a difference of real parts and imaginary parts of the

TPC symbols.

A11-



PCT/US2009/035083

1

WO 2009/108666

| 9l

Mr, \\\\nmov

OVWI
YJIXIVdILTNW- 30
L EL

10l

ST0GWAS J

1394v1
ALITVND 0dL
318VL dn- Y007 |=—L39YVL ¥38 Jdl—
| ( bk 9o}
| /4!
feb g b N (01
174 / (39vyanvy f
acl f WY3aL-9NO1) X)=1
A ¥3L14
ALVND 0dL | .°
4ITIOMLNOD axnsvan | ® ouvw:/J - —
x (ELIFEN // A
8zl L X Wy3L- 9NOT) IX| D=5
¥IS 1394v1L 6l —= L x N 1]
ALYIWLLSI 3SION 80} 14113
6201 all HOIdD
.. , (39V4aNY "\
aﬁoshoo q<e hsm_mxmn_ qre (R Wy3L- LHOHS ) 60}
M A M Y3174
N A T G

el 437

%

a0}

odL

SUBSTITUTE SHEET (RULE 26)



	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - claims
	Page 11 - claims
	Page 12 - claims
	Page 13 - drawings

