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Abstract Energy management through power control in wireless ad hoc networks has a serious hidden terminal problem called POINT, which is caused by the varied interference range induced by the controlled transmission power. Current researches that solve the POINT problem are inefficient as they either increase the energy consumption, or degrade the network performance through prohibiting effective data transmissions or leading to collisions in some scenarios. This work presents IRPC, a novel protocol to solve the POINT problem completely. IRPC makes the data packet transmitted at the required minimum power. Meanwhile, it makes the interference range of each link covered by the CTS transmission but without increasing CTS’s transmission power, through utilizing a signature detection method. It also makes CTS carry the information of interference range, according to which other nodes can determine whether they are outside the interference range of the ongoing link and can initiate data transmissions, so as to permit effective transmissions and avoid collisions.
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Introduction



As nodes are always battery-powered in wireless ad hoc networks, it is a critical issue to manage the energy consumption efficiently to increase the network lifetime. Power control is a well-known method to decrease the nodes’ energy consumption through decreasing the transmission power to a designed value. Designing power control mechanisms has attracted much research interest recently. The basic power control mechanism [1] makes use of RTS/CTS exchanges: RTS and CTS are transmitted at the maximum power Pmax , while data and ACK are transmitted at the necessary minimum power Pmin , which just makes the received data packet’s SINR value above a threshold. This mechanism suffers from a serious POINT (power control in-
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Figure 1. The POINT problem and the concept of IRPC protocol. duced hidden terminal) problem, as the interference range dIR of one link T → R changes with the data transmission power Pmin . When Pmin decreases, dIR is enlarged. As a result, one node that is originally outside dIR of the link becomes locating inside dIR of this link, and will interfere with this link’s data transmission. Some researchers propose to improve the power control mechanisms to combat the POINT problem, such as predicting collisions and preventing them [2], increasing the transmission power of CTS to make its transmission range larger than dIR [3], and so on. These schemes either do not solve the POINT problem effectively, or prohibit some effective data transmissions. Recently, an ARPC protocol [4] is proposed to combat this problem through making the interference range of one link within the maximum coverage of both the data’s carrier sense range and the CTS’s transmission range. However, the required data transmission power in this protocol is much larger than Pmin , thus results in a higher energy consumption. Meanwhile, it still cannot solve the POINT problem efficiently when the packet size is large and transmitter-receiver distance is long. In this work, we will propose a novel Interference-Rangebased Power Control (IRPC) protocol to minimize the data transmission power, avoid collisions and increase concurrent transmissions, so as to improve the network performance.
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The Overview of IRPC The basic idea of IRPC is to let the interference range dIR of the ongoing link always covered by the CTS transmission but without increasing the CTS transmission power. We propose to accomplish it through
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Figure 2. The CTS frame format. utilizing a signature detection method in the physical layer, which has already been used in [5] to detect known signals under low SINR environments. As the signature’s detection range dS is large enough to cover dIR in all situations, IRPC can combat the POINT problem effectively. As shown in Figure 1, the POINT problem occurs when the data transmission power Pt changes from Pt1 to Pt2 , the node T 0 that is outside dIR in Figure 1(a) becomes within dIR in Figure 1(b). However, IRPC can combat this problem as T 0 is within dS and can detect CTS correctly to keep silence. Meanwhile, as dS can cover dIR in all cases, T can always use Pmin to transmit data packets. Besides avoiding interference, another concern in the power control mechanism is to enable concurrent transmissions to increase the network throughput. As shown in Figure 1(b), T 0 should be prohibited to transmit packets when the interference range is dIR2 . However, in the case of dIR1 in Figure 1(a), it can have the opportunity to transmit packets as its transmission will not interfere with the ongoing link T → R. In this paper, we make CTS carry the information of the interference range, so that the neighboring nodes that receive CTS can figure out whether they are within or outside the interference range of the ongoing link, so as to make proper channel access decisions. Signature Detection To make CTS detected through the signature detection method1 , we let the CTS message be filled with signatures, which are known bit sequences and designed to carry the control information. After receiving the signatures, one node will detect them by doing cross correlation between each known sequence and the incoming signal. If a high correlation result appears, the known sequence that carries some specific information is determined to be in the incoming signal. This method can detect signatures under very low SINR environments. As the signature detection range dS is very large, the condition dIR < dS can be always held in the network. CTS Message Design We design a new CTS frame for the IRPC protocol to make CTS carry the needed information, and make some information detectable by the signature detection method. As shown in Figure 2, we add three new fields for the standard CTS frame: (1) Pmin that carries the Pmin value for the transmitter, (2) IR(S) that carries the dIR value of this link for the neighboring nodes, and (3) NAV(S) that carries the duration of the data transmission for the neighboring nodes. The Pmin field is in the MAC layer and will be decoded normally by the transmitter. Both IR(S) and NAV(S) fields are in the physical layer and filled with signatures, so as to be detected by the neighboring nodes through the signature detection method even when the nodes are out of the transmission range of the CTS transmitter. Here we omit detailed design for the three fields due to page limit. 1 The
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details of the signature detection method can be found in [5].



IRPC MAC Process We use Figure 1 as an example to illustrate the procedure of IRPC MAC protocol: When T intends to transmit data packets to R, the transmission is permitted as there is no ongoing link. It then transmits RTS at power Pmax to initiate the data transmission. After receiving the RTS successfully, R will first accomplish the new CTS message and then broadcast it at power Pmax . After detecting CTS successfully, T will begin to transmit the data packet at the power value Pmin carried in CTS. For the other nodes around this link, such as T 0 in Figure 1, it will detect the signatures in the IR(S) and NAV(S) fields through the signature detection method, then transform them into dIR value and NAV time. Only if it is within dIR of this link, it should update its NAV state. That means, T 0 should update its NAV state in the case of Figure 1(a), but should not in the case of Figure 1(b). During the data transmission of T → R, when T 0 intends to transmit data packets to another node R0 , it will first check whether its NAV state is zero. If the NAV state is zero, it can transmit a RTS at power Pmax to initiate the data transmission. Otherwise, it should wait until the end of the transmission T → R.
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Conclusion



In this work, we propose a new power control protocol named IRPC to combat the POINT problem in wireless ad hoc networks, so as to both improve the network performance and decrease its energy consumption. IRPC makes nodes transmit data packet at the needed minimum power to minimize the energy consumption. Meanwhile, it makes the interference range of one link covered by its CTS transmission, through utilizing a signature detection method. It also makes CTS carry the information of interference range, based on which all the other nodes can make proper decisions to permit effective data transmissions and avoid collisions.



4



Acknowledgement



This work was supported in part by grants from National Natural Science Foundation of China (No. 61272463), Shenzhen’s National/Provincial Project Matching Fund (R2013A069), Hong Kong RGC (PolyU-521312), Hong Kong PolyU (4-BCB6, M-N020).



5



References



[1] J. Gomez, A. Campbell, M. Naghshineh, and C. Bisdikian, “Conserving transmission power in wireless ad hoc networks,” in Proc. IEEE ICNP, 2001. [2] J. Rao and S. Biswas, “Transmission power control for 802.11: A carrier-sense based NAV extension approach,” in Proc. IEEE GLOBECOM, 2005. [3] D. Qiao, S. Choi, A. Jain, and K. Shin, “Miser: An optimal low-energy transmission strategy for IEEE 802.11a/h,” in Proc. ACM MOBICOM, 2003. [4] K.-P. Shih, Y.-D. Chen, and C.-C. Chang, “A physical/virtual carriersense-based power control MAC protocol for collision avoidance in wireless ad hoc networks,” IEEE Trans. on Parallel and Distributed Systems, vol. 22, no. 2, pp. 193 – 207, Feb. 2011. [5] J. Yao, T. Xiong, J. Zhang, and W. Lou, “On eliminating the exposed terminal problem using signature detection,” to appear in IEEE Trans. on Mobile Computing, 2015. doi:10.1109/TMC.2015.2478459.



























[image: Interference Mitigation and Capacity Enhancement based on ...]
Interference Mitigation and Capacity Enhancement based on ...












[image: Interference Mitigation Using Uplink Power Control for ...]
Interference Mitigation Using Uplink Power Control for ...












[image: Energy Efficient In-Memory AES Encryption Based on ...]
Energy Efficient In-Memory AES Encryption Based on ...












[image: Degrees-of-Freedom Based on Interference Alignment ...]
Degrees-of-Freedom Based on Interference Alignment ...












[image: Semi-Blind Interference Alignment Based on OFDM ...]
Semi-Blind Interference Alignment Based on OFDM ...












[image: Port-based Modeling and Control for Efficient Bipedal Walking ... - Free]
Port-based Modeling and Control for Efficient Bipedal Walking ... - Free












[image: Opportunistic Relay Selection Based on Interference ...]
Opportunistic Relay Selection Based on Interference ...












[image: Port-based Modeling and Control for Efficient Bipedal Walking Robots]
Port-based Modeling and Control for Efficient Bipedal Walking Robots












[image: Energy-Efficient Opportunistic Interference Alignment - IEEE Xplore]
Energy-Efficient Opportunistic Interference Alignment - IEEE Xplore












[image: Port-based Modeling and Control for Efficient Bipedal Walking Robots]
Port-based Modeling and Control for Efficient Bipedal Walking Robots












[image: The Rate-Power-Range Tradeoff in IEEE 802.11 Based ...]
The Rate-Power-Range Tradeoff in IEEE 802.11 Based ...












[image: Self-interference Handling in OFDM Based Wireless ...]
Self-interference Handling in OFDM Based Wireless ...












[image: Codebook-Based Opportunistic Interference Alignment - IEEE Xplore]
Codebook-Based Opportunistic Interference Alignment - IEEE Xplore












[image: Noise Plus Interference Power Estimation in Adaptive ...]
Noise Plus Interference Power Estimation in Adaptive ...












[image: MMSE Noise Plus Interference Power Estimation in ...]
MMSE Noise Plus Interference Power Estimation in ...












[image: Efficient and Effective Video Copy Detection Based on Spatiotemporal ...]
Efficient and Effective Video Copy Detection Based on Spatiotemporal ...












[image: An efficient hybrid algorithm based on harmony search ...]
An efficient hybrid algorithm based on harmony search ...












[image: Efficient and Effective Video Copy Detection Based on ...]
Efficient and Effective Video Copy Detection Based on ...












[image: Efficient Multi-Ranking Based on View Selection for ...]
Efficient Multi-Ranking Based on View Selection for ...












[image: Target-Based Power Control for Queueing Systems ...]
Target-Based Power Control for Queueing Systems ...












[image: On Outage and Interference in 802.22 Cognitive Radio ... - Leeds]
On Outage and Interference in 802.22 Cognitive Radio ... - Leeds












[image: On Outage and Interference in 802.22 Cognitive Radio ...]
On Outage and Interference in 802.22 Cognitive Radio ...












[image: Effect of Other-Cell Interference on Multiuser Diversity in ... - CiteSeerX]
Effect of Other-Cell Interference on Multiuser Diversity in ... - CiteSeerX















Efficient Power Control Based on Interference Range in ...






Energy management through power control in wireless ad hoc networks has a serious hidden ... Systems and Networks (EWSN) 2016. 15â€“17 February, Graz, ... 






 Download PDF 



















 159KB Sizes
 0 Downloads
 294 Views








 Report























Recommend Documents







[image: alt]





Interference Mitigation and Capacity Enhancement based on ... 

Interference Mitigation and Capacity Enhancement ba ... Dynamic Frequency Reuse for Femtocell Networks.pdf. Interference Mitigation and Capacity ...














[image: alt]





Interference Mitigation Using Uplink Power Control for ... 

Oct 27, 2009 - J. Moon is with the Telecommunication R&D Center, Samsung Electronics,. Suwon, Gyeonggi, Korea 442-742 (e-mail: [email protected]). This work was supported by Samsung Electronics. ... Outdoor-to-indoor link (macrocell user â†’ femt














[image: alt]





Energy Efficient In-Memory AES Encryption Based on ... 

domain-wall nanowire device based in-memory AES comput- ing, called ... 45% (100%. XOR) ... a new read-only-port, where two free layers and one insulator.














[image: alt]





Degrees-of-Freedom Based on Interference Alignment ... 

Dec 12, 2011 - Introduction. To suppress interference between users is an important prob- lem in communication systems where multiple users share the same resources. Recently, interference alignment (IA) was introduced for fundamentally solving the i














[image: alt]





Semi-Blind Interference Alignment Based on OFDM ... 

System model of 2-user X Channel. the remaining messages (a2,b2) to be received by the Rx2, respectively. For instance, at the Rx1, the messages (a1,b1) are the desired signals while the other messages (a2,b2) become interference. Therefore, each tra














[image: alt]





Port-based Modeling and Control for Efficient Bipedal Walking ... - Free 

control technique uses the computed optimal trajectories to define new coordi- ...... The shapes of such surfaces are usually available as point clouds or.














[image: alt]





Opportunistic Relay Selection Based on Interference ... 

code the third symbols while being interfered with by. RÏ€2(1) ... own timer with K initial values, which are proportional to ... The timer of the relay RÏ€1(Ë†k) with the.














[image: alt]





Port-based Modeling and Control for Efficient Bipedal Walking Robots 

3.3.4 Conditions for contact release . ..... robot, and Wisse & van Frankenhuyzen (2003) extended McGeer's original pas- .... 1.2. PORT-HAMILTONIAN MODELING AND CONTROL. 7. 0 m. 30 m. 60 m ...... Photoshop and even LaTeX! Besides ...














[image: alt]





Energy-Efficient Opportunistic Interference Alignment - IEEE Xplore 

Abstractâ€”We introduce an energy-efficient distributed op- portunistic interference alignment (OIA) scheme that greatly improves the sum-rates in multiple-cell ...














[image: alt]





Port-based Modeling and Control for Efficient Bipedal Walking Robots 

(e.g. series or parallel connection for the damper), without the need to rewrite the ... control in terms of interacting physical systems has several advantages. ...... board and an external PC by wireless Bluetooth communication or a wired serial.














[image: alt]





The Rate-Power-Range Tradeoff in IEEE 802.11 Based ... 

transmission data rate, the transmission power and the forwarding range in both .... the network is highly loaded (operating at its capacity level), our analytical ...














[image: alt]





Self-interference Handling in OFDM Based Wireless ... 

Nov 14, 2003 - GSM Global System for Mobile Communications ... The increasing demand for high-rate data services along with the requirement for.














[image: alt]





Codebook-Based Opportunistic Interference Alignment - IEEE Xplore 

May 9, 2014 - based on the exiting zero-forcing receiver. We first propose a codebook-based OIA, in which the weight vectors are chosen from a predefined ...














[image: alt]





Noise Plus Interference Power Estimation in Adaptive ... 

possible data rates, the transmission bandwidth of OFDM systems is also large ... where Sn,k is the transmitted data symbol at the kth subcarrier of the nth OFDM ...














[image: alt]





MMSE Noise Plus Interference Power Estimation in ... 

The signal-to-noise ratio (SNR) is broadly defined as the ratio of desired ..... these definitions, the mse equation given in (11) can be rep- resented in matrix form ...














[image: alt]





Efficient and Effective Video Copy Detection Based on Spatiotemporal ... 

the Internet, can be easily duplicated, edited, and redis- tributed. From the view of content ... in this paper, a novel method for video copy detection is proposed. The major ...... images," IEEE International Conference on Computer. Vision, 2005.














[image: alt]





An efficient hybrid algorithm based on harmony search ... 

different methods of structural optimization have been introduced which can be ... There are several papers utilizing heuristic methods in structural optimization field, but ... Corresponding author: Tel: +98-21-44202710; fax: +98-21-77240398.














[image: alt]





Efficient and Effective Video Copy Detection Based on ... 

Digital videos, which have become ubiquitous over ... The merit of the ordinal signature is the robust- ... butions, while the centroid-based signature computes.














[image: alt]





Efficient Multi-Ranking Based on View Selection for ... 

scaling up to large data sets without losing retrieval accuracy. ... of digital images on both personal computers and Internet, the retrieval task in image data.














[image: alt]





Target-Based Power Control for Queueing Systems ... 

in the design and operation of high-performance electronics. This is especially ..... power savings compared to regular PCS. This is ..... 137â€“152, Apr. 2003.














[image: alt]





On Outage and Interference in 802.22 Cognitive Radio ... - Leeds 

works(CRNs) are capable of utilizing the scarce wireless specturm ... for profit or commercial advantage and that copies bear this notice and the full citation.














[image: alt]





On Outage and Interference in 802.22 Cognitive Radio ... 

interference free transmission. This is .... Or an alternative definition can be given as,. PP N ... tually generated by MATLAB simulation of expression derived in.














[image: alt]





Effect of Other-Cell Interference on Multiuser Diversity in ... - CiteSeerX 

Email: [email protected]; [email protected]; [email protected]. Abstractâ€” We ... multiuser diversity scheme can be a good candidate for future cellular networks. ... In Section IV, we show numerical examples. In Sectioin V,.


























×
Report Efficient Power Control Based on Interference Range in ...





Your name




Email




Reason
-Select Reason-
Pornographic
Defamatory
Illegal/Unlawful
Spam
Other Terms Of Service Violation
File a copyright complaint





Description















Close
Save changes















×
Sign In






Email




Password







 Remember Password 
Forgot Password?




Sign In



















Information

	About Us
	Privacy Policy
	Terms and Service
	Copyright
	Contact Us





Follow us

	

 Facebook


	

 Twitter


	

 Google Plus







Newsletter























Copyright © 2024 P.PDFKUL.COM. All rights reserved.
















