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: LTE is one of 3GPP standards developed by 3GPP organization

which is organized by telecommunication manufacturers and
operators. It is backward compatible with 3G/UMTS cellular
systems and competing access network technologies in 4G
wireless networks with WiMAX. Multiple radio access
technologies (Multi-RAT) means that a base station as
eNB/DeNB 1s composed of more than one radio access
technology. Our previous project had proposed a basic
Multi-RAT Virtualization structure in DeNB. To design an
appropriate scheme of resource allocation for Multi-RAT
traffic flow with QoS requirement is necessary because
eNB/DeNB should handle and identify many multiplexing
backhaul QoS traffic flows simultaneously. To support
heterogeneous traffic QoS requirement, the cross-layer
Tagging scheme should be adopted. From MAC layer to PHY
layer in eNB/DeNB, the physical capacity of radio resources
are variant due to different CQI states in each RB. How to
arrange different upper layer traffic flow requirements to
varied RBs is an important issue. Therefore the cross-layer
LTE resource allocation scheme and scheduling policy are
proposed in this project. This project focuses on
multiplexing traffic Tagging and MAC and PHY layers
resource allocation and scheduling schemes. Our proposed
schemes might improve the system usage and total radio



o M

resource utilization in LTE E-UTRAN environment. Moreover,
these resource allocation schemes can not only support our
previous Multi-RAT Virtualization structure, but also the
regular LTE structure in LTE network.

LTE, Resource allocation, QoS, Multi-RAT, Virtualization
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ABSTRACT: In recent years, Cloud services are popular and novel internet-based service
that was developed for many network services. Cloud computing utilizes computing
resources via a high bandwidth network to facilitate the execution of complicated
multi-tasks that require large-scale computing. Recent internet technology development,
heterogeneous networks, cross platform learning, and feedback systems allow Cloud
computing to be constructed on campuses. In this paper, we propose a novel Cloud
multiple-function survey system. The survey system will allow users to either choose one
option with one category or spread their super multiple options with multiple categories
for each question with results in a multi-level scale. To analyze survey performance, our
proposed new Importance-Performance Analysis (IPA) model discrimination index will
reflect a more accurate quantity than the IPA model proposed by Hollenhorst (1992).
Further, the index is implemented to compare and distinguish the effects of different types
of research events. Adopting the new IPA discrimination index to compare the

homogeneous survey results will demonstrate t our scheme has better information for
8



performance comparisons. Furthermore, our new IPA discrimination index will identify
differences between heterogeneous results clearly provides extra information to improve
quality, and determines a proper means of comparison.

ABSTRACT: Wireless technology for the fourth generation (4G) of wireless broadband
communications has been standardized in recent years for meeting intense demand. Long
Term Evolution (LTE) technology pro-vides an easy, time-saving, and low-cost method for
deployment of the 4G network infrastructure. To support multimedia service and high
bandwidth data delivery, LTE MAC layer also has QoS supporting with many QoS Class
Indicator (QCI) levels. Based on LTE current QCI priority and QoS requirements in UEs,
the original Max Rate or Proportionally Fair (PF) algorithm could not be able to achieve
their goal due to UE's dynamic capacity with variation Channel Quality Indicator (CQI).
To provide better QoS service over LTE net-works. This study suggests that per UE's CQI
state for each Resource Block (RB) should be considered simultaneously in LTE MAC
layer resource allocation. Since the DL real capacity is dynamic due to UE's periodical
CQI reporting, it is necessary to consider CQI state in LTE scheduling. We propose an
Enhanced Utilization Resource Allocation (EURA) scheme includes two novel
mechanisms that can dynamically fit UEs' CQI state. Simulation results have demonstrated
that the proposed EURA scheme can save more RB capacity and improve utilization of
RB assignment.
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ABSTRACT: In recent years, Cloud services are popular and novel internet-based service
that was developed for many network services. Cloud computing utilizes computing
resources via a high bandwidth network to facilitate the execution of complicated
multi-tasks that require large-scale computing. Recent internet technology development,
heterogeneous networks, cross platform learning, and feedback systems allow Cloud
computing to be constructed on campuses. In this paper, we propose a novel Cloud
multiple-function survey system. The survey system will allow users to either choose one
option with one category or spread their super multiple options with multiple categories
for each question with results in a multi-level scale. To analyze survey performance, our
proposed new Importance-Performance Analysis (IPA) model discrimination index will
reflect a more accurate quantity than the IPA model proposed by Hollenhorst (1992).
Further, the index is implemented to compare and distinguish the effects of different types
of research events. Adopting the new IPA discrimination index to compare the

homogeneous survey results will demonstrate t our scheme has better information for
2



performance comparisons. Furthermore, our new IPA discrimination index will identify
differences between heterogeneous results clearly provides extra information to improve
quality, and determines a proper means of comparison.

ABSTRACT: Wireless technology for the fourth generation (4G) of wireless broadband
communications has been standardized in recent years for meeting intense demand. Long
Term Evolution (LTE) technology pro-vides an easy, time-saving, and low-cost method for
deployment of the 4G network infrastructure. To support multimedia service and high
bandwidth data delivery, LTE MAC layer also has QoS supporting with many QoS Class
Indicator (QCI) levels. Based on LTE current QCI priority and QoS requirements in UEs,
the original Max Rate or Proportionally Fair (PF) algorithm could not be able to achieve
their goal due to UE's dynamic capacity with variation Channel Quality Indicator (CQI).
To provide better QoS service over LTE net-works. This study suggests that per UE's CQI
state for each Resource Block (RB) should be considered simultaneously in LTE MAC
layer resource allocation. Since the DL real capacity is dynamic due to UE's periodical
CQI reporting, it is necessary to consider CQI state in LTE scheduling. We propose an
Enhanced Utilization Resource Allocation (EURA) scheme includes two novel
mechanisms that can dynamically fit UEs' CQI state. Simulation results have demonstrated
that the proposed EURA scheme can save more RB capacity and improve utilization of
RB assignment.
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ABSTRACT: In recent years, Cloud services are popular and novel internet-based service
that was developed for many network services. Cloud computing utilizes computing
resources via a high bandwidth network to facilitate the execution of complicated
multi-tasks that require large-scale computing. Recent internet technology development,
heterogeneous networks, cross platform learning, and feedback systems allow Cloud
computing to be constructed on campuses. In this paper, we propose a novel Cloud
multiple-function survey system. The survey system will allow users to either choose one
option with one category or spread their super multiple options with multiple categories
for each question with results in a multi-level scale. To analyze survey performance, our
proposed new Importance-Performance Analysis (IPA) model discrimination index will
reflect a more accurate quantity than the IPA model proposed by Hollenhorst (1992).
Further, the index is implemented to compare and distinguish the effects of different types
of research events. Adopting the new IPA discrimination index to compare the
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performance comparisons. Furthermore, our new IPA discrimination index will identify
differences between heterogeneous results clearly provides extra information to improve
quality, and determines a proper means of comparison.

ABSTRACT: Wireless technology for the fourth generation (4G) of wireless broadband
communications has been standardized in recent years for meeting intense demand. Long
Term Evolution (LTE) technology pro-vides an easy, time-saving, and low-cost method for
deployment of the 4G network infrastructure. To support multimedia service and high
bandwidth data delivery, LTE MAC layer also has QoS supporting with many QoS Class
Indicator (QCI) levels. Based on LTE current QCI priority and QoS requirements in UEs,
the original Max Rate or Proportionally Fair (PF) algorithm could not be able to achieve
their goal due to UE's dynamic capacity with variation Channel Quality Indicator (CQI).
To provide better QoS service over LTE net-works. This study suggests that per UE's CQI
state for each Resource Block (RB) should be considered simultaneously in LTE MAC
layer resource allocation. Since the DL real capacity is dynamic due to UE's periodical
CQI reporting, it is necessary to consider CQI state in LTE scheduling. We propose an
Enhanced Utilization Resource Allocation (EURA) scheme includes two novel
mechanisms that can dynamically fit UEs' CQI state. Simulation results have demonstrated
that the proposed EURA scheme can save more RB capacity and improve utilization of
RB assignment.
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