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Scope

• This contribution proposes a uplink power control 
scheme for IEEE 802.16m.  

• The new scheme is an IoT based power control 
method, which can be combined with FFR to further 
improve coverage.
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IEEE 802.16m System Requirements

• The TGm SRD (IEEE 802.16m-07/002r4) 
specifies the following requirements:
– Provide support for FFR (A.2.2)
– Section 7.1.1 Relative Performance 

• DL cell edge throughput should be greater than 2 times 
the reference system

• The proposed scheme is an IoT based power 
control scheme that can make use of UL FFR 
zones to improve coverage and overall 
performance.
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Overview of Uplink Power Control

• Uplink power control is needed in order to 
control the outer cell interference to 
neighbouring cells.

• Cell edge mobiles cause the most interference 
when they transmit at full power.

• By reducing outer cell interference, coverage 
to cell edge users improves.   



5

Overview of Uplink Power Control

• In IEEE.16e, there is both open loop and closed loop power control.
• However, in both cases, the MS power is determined without considering 

the amount of interference that is caused to neighbouring sectors.
• In order to reduce the amount of interference caused by cell edge mobiles 

to neighbouring sectors, base stations can use parameters related to loading 
such as the interference over thermal (IoT) to either increase or decrease 
the loading.

• This concept of IoT loading can be combined with zone based interference 
management or FFR to further improve cell edge coverage.

– With interference management, the bandwidth can be divided into zones where 
the loading is unrestricted on one of the zones and restricted on the remaining.  

– A coverage gain is obtained when different sectors define a different zone for 
unrestricted IoT loading.  

• The IoT concept can be used with either closed loop or open loop power 
control.  
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Uplink Power Control (1/2)

• Open loop power control is used when the MS does not have a dedicated 
UL feedback channel (e.g. Fast feedback control channel)

• In open loop power control, the MS determines its transmit power based on 
an equation that includes both MS and sector specific parameters.
– The equation is given by PTX = Ls + (N+I) + CINRdata + ΔBS + ΔMS
– The value Ls is the path loss to the serving sector, N+I is the noise plus 

interference term that is broadcast by the BS, CINRdata is the target CINR and 
ΔBS and ΔMS are BS and MS specific offsets.

• In closed loop power control, the UL fast feedback control channel for each 
MS is power controlled to achieve a target SINR.

– The MS adjusts its transmit power based on the power control commands that it 
receives from its serving sector.

– The MS calculates its power headroom based on the transmit power used for 
the fast feedback control channel and based on a maximum transmit power.

– The maximum transmit power can be different for different FFR zones.
– Both and inner loop and an outer loop can be used to target the mobile’s SINR.
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Uplink Power Control (2/2)

• In both open and closed loop power control, the MS reports its power 
headroom via the UL control channel.  The power headroom is given by 
the equation PHR = Pmax – PTX (dB).

– Pmax is the maximum power that the MS is allowed to transmit.  The value is 
different for different MS and can be different for different FFR zones.

• The BS uses the mobile’s power headroom and the received SINR on the 
UL control channel to assign an MCS.
– In open loop power control, the SINR is measured on the bandwidth request 

channel.  
– In closed loop power control, the SINR is measured on the UL fast feedback 

control channel.
– The received SINR on the control channel, SINRcontrol, can be the instantaneous 

SINR or an average SINR measured by the BS.
• The mobile’s power headroom is used to calculate the target SINR for data.

– The target SINR is given by SINRdata = SINRcontrol + PHR (dB)
• The assigned MCS is determined using the target SINR for data.
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Uplink Power Control with FFR

• In the above figure, each sector in a cell has an IoT unrestricted zone and two restricted IoT
zones. 

• The zones represent logical tones, which are contiguous in the case of an AMC channel and 
are spread out over the entire bandwidth in the case of a diversity channel.

• In order to achieve a coverage gain, each sector in a cell uses a different zone for the 
unrestricted IoT region.  

• Cell edge users can be scheduled in the serving sector’s unrestricted IoT zone.  Since the 
neighbouring interfering sectors schedule cell centre users in this zone, the channel condition 
improves for the cell edge users.
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Operation of IoT Based Power Control (1/2)

• Each sector periodically broadcasts the loading threshold for 
each IoT zone.  
– There can be one or more IoT controlled zones (FFR zones).
– The loading threshold can be adapted to target a specific interference 

over thermal (IoT) value.  
• A mobile reports its power headroom on each zone by taking 

into account the other sector’s loading threshold.
• The power headroom is given by the equation

• The value Pmax is determined from the loading threshold of 
non-serving sectors.

• The value PTX is the mobile’s transmit power when 
transmitting either the fast feedback control channel or a 
bandwidth request.

TXHR PPP −= max
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Operation of IoT Based Power Control (2/2)

• The mobile periodically measures the path loss to the other 
sectors in its active list.  The estimated received power to the
interfering sector is given by 

• If an interfering sector reports a loading threshold of Ithresh,k for 
zone k then the following condition must be satisfied

• If the above condition is violated then the mobile adjusts its 
reported power headroom on zone k using the following 
equations.
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Summary

• The proposed uplink power control scheme can be 
used with either a closed loop or open loop power 
control.

• Closed loop power control is used with the mobile 
has been assigned an UL fast feedback control 
channel.

• Open loop power control is used when the mobile 
does not have a dedicated UL control channel.  

• The new scheme control the amount of interference 
generated to neighbouring BS and can be used with 
or without FFR.
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Proposed Text for SDD

• Section 11.x UL Power Control
– [Add content of slide 5 to this section]

• Section 11.x.1 UL Power Control with IoT Load 
Control
– [Add content of slides 6, 7 to this section]

• Section 11.x.2 UL Power Control and FFR
– [Add content of slide 8 to this section]

• Section 11.x.3 Operation of IoT Based Power Control
– [Add content of slides 9 and 10 to this section]


