
IEEE C802.16m-08/570

	Project
	IEEE 802.16 Broadband Wireless Access Working Group <http://ieee802.org/16>

	Title
	Design Consideration for Irregular Subframe Allocation in 802.16m Network with Mixed CP Lengths

	Date Submitted
	2008-07-07

	Source(s)
	Ciou-Ping Wu, Yih-Shen Chen, I-Kang Fu, Pei-Kai Liao, Chih-Yuan Lin and Paul Cheng
MediaTek Inc.                             No.1, Dusing Road 1, Science-Based Industrial Park,         Hsinchu, Taiwan 300, R.O.C.

	CiouPing.Wu@mediatek.com
Yihshen.Chen@mediatek.com
IK.Fu@mediatek.com 
Peikai.Liao@mediatek.com

 

	Re:
	IEEE 802.16m-08/016r1 “Call for Comments on P802.16m SDD” - IEEE 802.16m-08/003r3

	Abstract
	The contribution describes one of design consideration points for the allocation of irregular subframe in IEEE 802.16m network with mixed CP lengths.

	Purpose
	For TGm members discussion and possible adoption on proposed text to P802.16m SDD.

	Notice
	This document does not represent the agreed views of the IEEE 802.16 Working Group or any of its subgroups. It represents only the views of the participants listed in the “Source(s)” field above. It is offered as a basis for discussion. It is not binding on the contributor(s), who reserve(s) the right to add, amend or withdraw material contained herein.

	Release
	The contributor grants a free, irrevocable license to the IEEE to incorporate material contained in this contribution, and any modifications thereof, in the creation of an IEEE Standards publication; to copyright in the IEEE’s name any IEEE Standards publication even though it may include portions of this contribution; and at the IEEE’s sole discretion to permit others to reproduce in whole or in part the resulting IEEE Standards publication. The contributor also acknowledges and accepts that this contribution may be made public by IEEE 802.16.

	Patent Policy
	The contributor is familiar with the IEEE-SA Patent Policy and Procedures:

<http://standards.ieee.org/guides/bylaws/sect6-7.html#6> and <http://standards.ieee.org/guides/opman/sect6.html#6.3>.

Further information is located at <http://standards.ieee.org/board/pat/pat-material.html> and <http://standards.ieee.org/board/pat>.


Design Consideration for Irregular Subframe Allocation
in 802.16m Network with Mixed CP Lengths

 Ciou-Ping Wu, Yih-Shen Chen I-Kang Fu, Pei-Kai Liao, Chih-Yuan Lin and Paul Cheng
MediaTek Inc.
1 Introduction
 The OFDM numerology of 802m contains various channel bandwidths and CP lengths in the SDD [1]. Based on the parameters, three subframe types are defined to describe the number of OFDM symbols in each subframe. With careful examination, it is found that the allocation of irregular subframe may affect system performance. However, SDD does not describe the allocation principle of irregular subframe. Downlink and uplink transmission may actually collide due to timing offset and propagation delay in some cases. In this contribution, we suggest that the allocation of irregular subframe must consider the collision between the downlink and uplink transmission when neighboring cells use different CP sizes. 
2 Background and Motivation
In order to support multiple various channel bandwidth and CP lengths, a basic frame structure with three subframe types is defined in SDD, which consists of 5, 6 and 7 OFDM symbols per subframe, respectively. Fig.1 shows the basic frame structure. 

[image: image1.emf]
Fig. 1 Basic frame structure in 802.16m system

In 802.16m system, cyclic prefix sizes of 1/8 and 1/16 are both supported. The neighboring cells have different subframe durations in mixed CP deployment. For the intercell interference reduction, downlink and uplink transmissions could not occur at the same time. The ratio of the downlink subframes to the uplink subframes must be the same across the whole network. 
Since the allocation of irregular subframe is not specified in SDD, there are many kinds of subframe combination for 802.16m frame structure. When downlink-to-uplink switching duration between two cells with different CP sizes is too short, downlink and uplink transmission may collide due to timing offset and propagation delay. Fig. 2 shows possible frame structures when DL to UL ratio is 5:3. In the figure, the CP length of Frame A is 1/8 and CP length of Frame B is 1/16. For Frame B, the first subframe is type-3 subframe and the fourth subframe is type-1 subframe. It can be found that the downlink-to-uplink switching duration between two frames is about 5.709μs. When timing offset or propagation delay is larger than the gap, the downlink transmission of Frame B may drift into the uplink transmission of Frame A., Downlink and uplink transmission collide, as shown in Figure 3. Consequently, the system performance degrades due to the collision between the downlink and uplink transmission.
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Fig. 2 The TDD frame structure with different CP sizes
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Fig. 3 The network system with mixed CP lengths
3  Possible Solution
One possible solution is to re-allocate irregular subframe to prevent from the collision between the uplink and downlink transmission across network. As shown in Fig. 4. The first subframe of DL in Frame B is type-1 subframe and the first subframe of UL is type-3 subframe. With the reallocation, the downlink-to-uplink switching duration between two frames becomes 97.14μs. The longer downlink-to-uplink switching duration can preclude the possibility that the downlink transmission of Frame B interfere with uplink transmission of Frame A. Therefore, the irregular subframe allocation must avoid the collision between the downlink and uplink transmission across the whole network.
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Fig. 4 An example of TDD frame structure with different CP sizes
4 Proposed Text Modification
----------------------------------------------------------Start of the text-----------------------------------------------------------

[Add the following text after line#13, page#25 in IEEE 802.16m-08/003r3[1]]
  When the neighboring cells have different cyclic prefix sizes, the allocation of irregular subframe must avoid the collision between the downlink and uplink transmission across network to reduce the intercell interference. 

------------------------------------------------------------End of the text----------------------------------------------------------
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