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Introduction
In current IEEE 802.16e system, power control schemes shall be used to maintain the quality of the radio link between the MS and the BS and to minimize the overall system interference. Basically, the power control of 16m systems shall be designed based on the following major considerations,

1. Frame structure and the DL/UL control signal scheme

2. Open loop or closed loop power control

3. Power control of DL channels including the common and dedicated channels

4. Power control of UL channels including the random access and dedicated channels

5. Power control for BS/MS in spatial diversity (e.g., MIMO)

6. Power control for BS/MS in macro diversity (e.g., soft/softer handover)

7. Power control for fast moving MS

8. Power control for self-organization/optimization networks (e.g., pico-cell, femto-cell and relay networks)

9. Sub-carrier power boost (e.g., preamble/pilot boosting)

10. Power control with fractional frequency reuse (FFR) in different scenarios
11. Joint decision of power control and rate adaptation

12. Incremental or aggregate power adjustment

In this contribution, we first propose two-stage power control in 802.16m SDD. That is, the outer loop power control and the inner loop power control. The outer loop power is used to set the target SINR based on the required QoS, whereas the inner loop power control is to dynamically adjust the transmit power to achieve the target SINR. For the DL, we propose 

1. The transmit power of the BS should be adjustable per sub-frame for self-organization/optimization networks. For example, the power levels for the BS to send data in broadcast/multicast and unicast zones may be different.

2. In a sub-frame, the effective DL power for the BS to send data to a specific MS should be determined by scheduling, segment/subchannel power boost, and jointly determined with rate adaptation and repetition based on the measurement reports from the MS to achieve the required bit/block error rate.

For the UL, we propose

1. Open loop power control for random access channel. As a result, the MS could determine the transmit power for the first attempt based on the transmit power information sent by the BS and the measured DL signal strength.

2. Closed loop power control for dedicated channel. As a result, the MS could determine the transmit power based on the power control information feedbacked by the BS. 

3. For the fast-moving MS, due to the very dynamic changes of the channel response, the power control would not be able to compensate the fast fading channel response. As a result, the power control shall be used to compensate the distance-dependent path loss and slow fading only. Moreover, the fast-moving MS could request to change the power control mode from open loop to closed loop and vice versa. The BS could also send the unsolicited power control mode change command to the MS.

For the case when multiple BSs are involved to send/receive data to/from the MS (e.g., in macro diversity or soft/softer handover), we propose the transmit power for UL should be cooperatively controlled by the BSs.

Proposed Text for SDD
----------------------------------------------------Start of the Text---------------------------------------------------------

[Insert the following text in the 802.16m-08/003r3]
In a 16m system, two power control stages, naming outer loop power control and inner loop power control shall be used to meet the QoS requirements and to minimize the interference in the system. The outer loop power control is used to set the target SINR of a specific connection, which is out of scope of 16m specifications. The inner loop power control is used to cope with the channel effect to achieve the target SINR and shall be defined in the 16m specifications.

The inner power control schemes of 16m systems shall be defined for DL and UL. Specifically, the BS should be capable of controlling the transmit power per sub-frame. This is useful for self-organization/optimization networks (e.g., pico-cell, femto-cell and relay networks) and for different application scenarios. For example, the power for the BS to send data in broadcast/multicast and unicast sub-frame may be different. In a sub-frame, the effective power control for the BS to transmit data to a specific MS is achieved by scheduling, segment/subchannel power boost, and jointly determined with rate adaptation and repetition based on the measurement reports from the MS and/or the measurement results of UL received data at the BS.
The UL power control for an MS to send data to the BS should be either open loop or closed-loop. In UL open loop power control, the MS determines the transmit power based on the transmission parameters sent by the BS and the received signal strength. In UL closed-loop power control, MS determines the transmit power based on the power control parameters encoded in the DL control signal. The UL closed-loop power control shall be subframe-based. That is, the maximum power control frequency of UL closed-loop power control is 400Hz with four switching points in the frame structure. 

For the fast-moving MS, the UL transmit power should be determined by the MS according to the power control parameters sent by the BS and/or the DL signal strength measured at the MS. The closed-loop power control for the fast-moving MS should not include the compensation of the fast fading channel response. The fast-moving MS may request to change the UL power control mode from open loop to closed-loop and vice versa. The BS may send an unsolicited power control mode change command to the MS.
Power control in spatial diversity (e.g., MIMO) and macro diversity (e.g., soft handover and softer handover) are essential to improve the overall system efficiency and should be defined in the 16m specifications. In the case, the involved BSs should cooperatively control the UL transmit power of the MS.
----------------------------------------------------End of the Text----------------------------------------------------------


