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Introduction

The 802.16m system requirements [1] cover the performance demand for subscriber stations at high mobility up to 350km/hr. At such high mobility, the inter-carrier interference (ICI) caused by Doppler spread is severe and greatly reduce throughput for link with high signal to noise power ratio (SNR). For 802.16e systems, the performance, such as packet error rate (PER) or data throughputs, is bounded by the ICI even in a high SNR environment. In [2], we have presented pilot design in high-mobility zone for 802.16m systems. It has been shown by simulations in [2] the system throughput can be improved by up to 50 percents with the proposed pilot design with a velocity up to 350km/hr.

In [3], control and data multiplexing scheme within a data mini-frame has been proposed as shown in Fig.1. In the scheme, the first two symbols are used for control zones and the following 4 symbols are used for data zones. In the data zone, the dedicated pilots are provided based on needs in each specific resource block. For example, user 1 who is far away the base station may need denser pilots on frequency and user 2 who is on a train with a velocity of 350km/hr may need denser pilots on time.

[image: image1]
Figure 1. Control and data multiplexing scheme in [3]
In the contribution, following the previous work, we address the issue of high-mobility applications. In the data zone of the scheme in [3], we propose to use the pilot patterns in [2] for users in high-mobility environments. The procedure is depicted in Fig.2. First, the MS measures CINR by the common pilots broadcasted by the BS periodically. Then, the velocity information may be estimated roughly via the variation of CINR by the MS. In case high velocity is detected, the MS feedbacks the request of the dedicated pilot patterns for high-mobility to the BS. With the high-mobility pilot patterns, the MS can estimate the more accurate ICI and CCI information and feedback them to the BS.
[image: image2.emf]MS BS
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Figure 2. Procedure of pilot pattern determination
In addition to the scheme above, we also propose an alternate way of pilot allocation. By degrading the number of antennas, the pilot patterns with two-stream pilots on adjacent subcarriers can be changed to the proposed pilots in [2] where pilots are adjacent two by two. Take the pilot pattern of MediaTek [4] as an example. The original 4-stream pilot pattern in Fig.3(a) can be transferred to the proposed adjacent pilot pattern in Fig.3(b) by decreasing the stream number from four to two. As well, the 2-stream pilot pattern can be transferred to the 1-stream adjacent pilot pattern.

[image: image3]
          (a) 4-streams pilot pattern of MediaTek         (b) 2-streams proposed pattern
Figure 3. Pilot Allocation from 4-stream pattern to 2-stream pattern with the proposed pilot pattern
Proposed pilot allocation for SISO and 2x2 MIMO in high-mobility Resource Block
Fig.4(a) and 4(b) shows the proposed pilot patterns of one resource block in the downlink high-mobility data zone in 802.16m for SISO and 2x2 MIMO, respectively. In the proposal, the size of the resource block is 4 symbols by 18 sub-carriers. Focusing on the problem of ICI in a high-mobility application, we arrange the pilots to be adjacent two by two to improve the performance of channel estimation by the mechanism of ICI self cancellation. By modulating the two adjacent pilots anti-polar, we have the near ICI-free performance without canceling the ICI on each pilot. Later simulation results show that the accurate channel estimation improves the performance of ICI cancellation on data sub-carriers significantly.
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(a) SISO           (b) 2x2 MIMO
Figure 4. Pilot patterns for high-mobility resource block
In addition, by decreasing the stream number, we also propose the adjacent pilot pattern 


with one or two streams transferred shown in Fig.3(b) from the original pilot pattern in Fig.3(a) with two or four streams, respectively. The size of resource block is 18 subcarriers by 6 symbols.



















	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	














	
	

	
	
	
	


	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


Proposed SDD Text

11.5.3.2 Dedicated pilot structure







Resource blocks with dedicated pilots can be allocated on user’s demand for specific scenarios (e.g., high-mobility situations). Users can be assigned resource blocks with the same pilot allocation as that for low-mobility users, while the adjacent pilot subcarriers in frequency are grouped for high-mobility support. and all pilots in each group are used for the same transmit antenna. There are at most two antennas used for high-mobility support in the pilot structure for low-mobility usage with 4-antennas.


[Other additions]
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FIG.  X:  Example of Downlink Control Structure
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