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5.5 OVERVIEW OF IEEE 802.16m PHYSICAL LAYER 119

nel for synchronized mobile stations is frequency-division-multiplexed with other
uplink control and data channels.

Power Control. The power control mechanism is supported for downlink and
uplink. The base station controls the transmit power per subframe and per user.
Using downlink power control, user-specific information is received by the termi-
nal with the controlled power level. The downlink advanced MAPs are power-
controlled based on the terminal uplink channel quality feedback. The per-pilot-
subcarrier power and the per-data-subcarrier power can jointly be adjusted for
adaptive downlink power control. In the case of dedicated pilots, this is done on a
per-user basis and in the case of common pilots this is done jointly for the users
sharing the pilots.

The uplink power control is supported to compensate the path loss, shadowing,
fast fading, and implementation loss, as well as to mitigate intercell and intracell in-
terference. The uplink power control includes open-loop and closed-loop power
control mechanisms. The base station can transmit necessary information through
the control channel or message to terminals to support uplink power control. The
parameters of the power control algorithm are optimized on system-wide basis by
the base station and broadcast periodically or trigged by certain events.

In high-mobility scenarios, the power control scheme may not be able to com-
pensate for the fast fading channel effect because of the variations of the channel
impulse response. As a result, the power control is used to compensate for the dis-
tance-dependent path loss, shadowing, and implementation loss only.

The channel variations and implementation loss are compensated via open-loop
power control without frequently interacting with the base station. The terminal can
determine the transmit power based on the transmission parameters sent by the
serving base station, uplink channel transmission quality, downlink channel state
information, and interference knowledge obtained from the downlink. Open-loop
power control provides a coarse initial power setting of the terminal when an initial
connection is established.

The dynamic channel variations are compensated through closed-loop power
control with power control commands from the serving base station. The base sta-
tion measures the uplink channel state and interference information using uplink
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Figure 5.14. Ranging channel structure for nonsynchronized access [4, 13].

ZYXEL-1017
Page 053 (of 54)




ZYXEL-1017
Page 054 (of 54)





