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UL Power Control Procedure for Multi-carrier in IEEE 802.16m
Yih-Shen Chen, I-Kang Fu, Kelvin Chou and Paul Cheng
MediaTek Inc.
1. Introduction
UL power control mechanism is used to compensate channel variation, which consists of open-loop power control (OLPC) and closed-loop power control (CLPC). The OLPC deals with long-term fading and the CLPC deals with short-term fading. The long-term fading comes from path-loss and shadowing, which is frequency-irrelevant. The short-term fading comes from multi-path effect, which is frequency-selective. Therefore, in multi-carrier transmission, all the carriers encounter the same long-term fading, but different short-term fading. In the contribution, we propose an efficient multi-carrier power control procedure for IEEE 802.16m.
2. Efficient multi-carrier power control procedure
The basic concept of multi-carrier power control is to perform long-term fading (PL) measurement onto primary carrier and perform CLPC onto the carriers that convey uplink transmissions. In the multi-carrier operation, as shown in Fig. 1, MS firstly has to synchronize with the one of the primary carriers of a cell. During the synchronization procedure, the MS measures the downlink preamble, calculates the long-term fading and performs ranging with its serving cell. After that, it keeps calculating PL value and performs OLPC to compensate long-term fading by power control equation.
Upon the activation of the second carrier, the MS performs ranging by using primary carrier’s current transmission power as initial value (Fig. 2). After the ranging adjustment, MS derives “carrier-offset” parameter for OLPC. The “carrier-offset” parameter indicates the power difference between primary and secondary carriers. It is not necessary to calculate PL for the secondary carrier. Every time the long-term fading value is changed in the primary carrier, it is directly applied to the secondary one. Since the primary and secondary carrier may belong to different FFR region, it is possible that the fractional compensation factors for the two carriers are different though the PL value is the same. 
When an uplink transmission link is established in primary or secondary carrier, the MS may start the CLPC operation and update its UL transmission power according to BS’ command. As mentioned, the short-term fading is frequency-selective; therefore, each carrier has to perform its own CLPC operation independently. The procedure is exemplified as Figure 3.
As for fast-switching scenario, MS stays in the secondary carrier most of the time and jumps back to primary carrier for DL broadcasting information while necessary; therefore, it is required to measure PL value and perform CLPC onto secondary carrier only. In this case, the multi-carrier power control is reduced to single-carrier one.
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Figure 1: Initialization of primary carrier
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Figure 2: Activation of Secondary Carrier
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Figure 3: example of multi-carrier power control 

3. Proposed Text for SDD

[In TGm SDD[1], ]
-------------------------------  Text Start  ---------------------------------------------------------------------------------- 
-------------------------------  Text End  ------------------------------------------------------------------------------------

 [1] IEEE 802.16m-08/003r4, “The Draft IEEE 802.16m System Description Document” 
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