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Power control elements in subchannelization
Naftali Chayat, Vladimir Yanover, Marianna Goldhammer, Tal Kaitz

Alvarion

Introduction

The following text introduces the required changes to [1], in order to implement an efficient power control mechanism
for use in conjunction with UL OFDMA. Two issues are addressed:

a. Power control policy of SS.
b. Report of power amplifier backoff.

Power control Policy

Power control policy refers to the Stuation when the number of subchannels dlocated to a given SSsis changed.
According to the current specifications, the SS should maintain the same transmitted power level and change the
transmitted power density accordingly. Thisis an unwanted Situation when OFDMA is employed because:

- Inter subchannd interference is governed by the differencesin the received power density rather than the
received power.

- Therequired dynamic range of the BS is determined by lack of baance in power dengty.

For the above reasonsiit is desirable to set the target of the power control mechanism to be the received power density.
The approach proposed hereis asfollows:
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1. SSsdways maintain the same transmitted power dengity levels. When the number of subchannelsis reduced the
total transmitted power is reduced proportiondly. When the number of subchanndsisincreased, the totd
power isincreased, unless the maximum power leve isreached.

2. Power control messages are interpreted as required changes to the transmitted power density.

Report of power amplifier backoff.

For an efficient subchannd alocation drategy, the BS can make use of the knowledge of the SS's power amplifier
backoff. By knowing this parameter, which determines how much transmit power is avallable, BS can make judicious
dlocations. Congder the case where the received sgnd from a given SSistoo weak and that the SSis near its
maximum transmit power. The BS can reduce the number of alocated subchannds thereforew alowing the SSto
concentrate the available power into fewer subchannels.

Power control policy in subchannelization

Addinsection 8.4[1] / 8.4.5.4[2]

“Aswith frequency control, a power control agorithm shal be supported for the uplink channd with both an initia
cdibration and periodic adjustment procedure without loss of data. The objective of the power control dgorithmisto
bring the received power dendgity from a given subscriber to adesired level. The received power dengty is defined as
total power received from a given subscriber divided by the number of active subcarriers. When subchanndization is
not employed, the number of active subcarriersis equa for dl the subscribers and the power control dgorithm shal
bring the totd received power from agiven subscriber to the desired level.

The base gation shedldshdl be capable of providing accurate power measurements of the received burst sgna. This
vaue can then be compared againg areference level, and the resulting error can be fed back to the subscriber station in
acdibration message coming from the MAC sub-layer. The power control agorithm shall be designed to support
power atenuation due to distance loss or power fluctuations at rates of at most 30 dB/second with depths of at least 10
dB. The exact dgorithm implementation is vendor-specific. The tota power control range consigts of both a fixed
portion and a portion thet is automatically controlled by feedback. The power control agorithm shall take into account
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the interaction of the RF power amplifier with different burst profiles. For example, when changing from one burst
profile to another, margins should be maintained to prevent saturation of the amplifier and to prevent violation of
emissons masks.

When subchanndlization is employed the SS shdl maintain the same tranamitted power dengity unless the maximum
power leve isreached. That is, when the number of active subchannels dlocated to a user is reduced, the total
transmitted power shal be reduced proportionaly by the SS, without additiona power control messages. When the
number of subchanndsisincreased the tota transmitted power shall dso be increased proportiondly. However, the
transmitted power levd shall not exceed the maximum levels dictated by signd integrity consderations and regul atory

requirements.

When subchanndlization is employed, SS shall interpret power control messages as the required changes to the
transmitted power dengty.

Change in interpretation of power control TLV
Add in table 127 (baseline doc)

Name Type Length Value
(1 byte) (Variable Length)
Power level Adjust 2 1 Tx Power offset adjustment (Sgned 8-
bit, 0.25 dB units).
Specifies the rdative changein

transmission power leve that
the SSisto makein order that
tranamissons arrive a the BS at
the desired power.
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When subchannelization is employed, The
subscriber shall interpret the power offset
adjustment as arequired change to the
transmitted power density.

Report of PA backoff

Add in section 8.4[1] / 8.4.5.4[2]

Subscriber gations shdl report the maximum available power, and the normalized transmitted power. These parameters
may be used by the Base dation for optimal assgnment of coding schemes and modulations and dso for optima
dlocation of subchannds. The dgorithm is vendor specific. These parameters are reported in the REG-RSP message.
The normalized tranamitted power shdl aso reported in the REP-RSP message if the rdevant flag in the REP-REQ
message has been set. The current transmitted power is the power of the burst which carries the message. The
maximum available power is reported for OPSK OAM16 and QAM64 congtellations.

The current transmitted power and the maximum power parameters are reported in dBm. The parameters are quantized
in 0.5dBm steps ranging from -64dBm _(encoded 0x00) to 63.5dBm (encoded OxFF). Vadues outside this range shdl
be assigned the closest extreme. SSs that do not support OQOAM64 shdll report the value of 0x00 in the maximum
OAM64 power fidd.

Addin ([3] 4.3.4/[4]) (REG-REQ)
In PMP mode during Registration, the SS shall generate REG-REQ messages including the following parameter in addition to those
specified in Error! Reference sour ce not found.:

MAC Version
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Maximum transmit power for QAM64 (OFDM PHY only)

Maximum transmit power for QAM16 (OFDM PHY only)

Maximum transmit power for QPSK (OFDM PHY only)

Current transmitted power. (OFDM PHY only)

The transmitted power parameters are defined in section 8.4/8.4.5.4.

Add where appropriatefor REG-REQ TLVs

Name Type Length Value Scope
(1 byte) (Variable Length)
Report 1 1 Compound
Max transmitted | 2 2 (s 8.4.7 for details)
ower Byte 0: Tranamit power backoff for

QPSK
Byte 1: Tranamit power backoff for
QAM16

Byte 2: Tranamit power backoff for
QAM®64. SSsthat do not support
QAM®64 shdl report the value 0x00.

Current 3 1 (sce 8.4/8.4.5.4 for details)
tranamitted Current transmitted power.
power

Addin [3] 434 (REP-REQ TLVS)

Name Type Length Value Scope
(1 byte) (Variable Length)
Report Type 11 1 bit #0 =1 Include DFS Basic report Sca
bit #1 =1 Include CINR report OFDM
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bit #2 =1 Include RSSI report OFDMA
bit #3-6 a.,g in multiples of 1/32 (range [1/32,
16/32])
bit #7 Include current transmit power report

Channel Number 12 1 Physical channel number (see 8.6.1) to be OFDM
reported on. license
(license-exempt bands only) exempt bands

only)
Add where appropriate for REP-RSP TL Vs
Name Type Length Value Scope
(1 byte) (Variable Length)

Report 1 1 Compound

Current 2 1 (see 8.4/8.4.5.4 for details)

trangmitted Current transmit powey.

power
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