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National Chiao Tung University

ABSTRACT

The UTRAN LTE specifications are developed by 3GPP. LTE adopts
OFDMA as its downlink physical transmission technology which provides high
user diversity and frequency diversity that improves network performance. In
order to effectively use the limited wireless resources, there are many resource
allocation algorithms which have been developed for guarantee of different
targets. But nowadays, smartphones are very popular so that the multimedia
applications are growing rapidly. Therefore, guaranteeing the QoS requirements
of real-time traffics is a challenge for resource allocation algorithms.

LTE is composed of many novel technologies which cause more needs of
UEs’> computationally complex capability that drains its battery quickly. Thus,
3GPP proposed DRX mode for LTE downlink transmission to extend the UE’s
battery life. When UEs configure DRX mode, it is no longer for UEs to keep
listening to PDCCH all the time. During sleeping period, UEs shutdown RF
circuit and stop receiving information from eNB to achieve power saving.
Obviously, the trade-off of DRX mode is the increased packet delay. Hence, in
DRX mode, to guarantee the QoS requirements of real-time traffics will be more

difficult. The conventional resource allocation algorithms try to satisfy the



requirements of the UE only during the basic dynamic scheduling time-domain
unit and they do not take the effects of DRX mode into account. Therefore, we
propose two DRX-aware resource allocation algorithms which decrease the
effects in DRX mode. [1] exploits traffic delay bound and loss probability and
running loss probability to calculate minimum requested bandwidth, in which
resource allocation is defined as a problem of maximizing system throughput
while the minimum requested bandwidth of traffic is guaranteed. In DRX mode,
the calculation of the minimum requested bandwidth will adopt QoS
provisioning policy to evaluate if the UE will violate its QoS requirements after
entering sleeping mode. For those UEs which should not be allowed for entering
sleeping mode, we exploit INACTIVITY-TIMER that makes them keep awake
and prevents the violation of QoS requirements. Simulation results show that our
proposed. DRX-aware resource allocation not only decreases the harms of
system throughput and the packet loss rate which are caused by DRX mode but

also achieves good power saving performance.

Keywords: LTE, DRX, OFDMA, Resource Allocation
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Algorithm 1 DRX-aware Resource Allocation at the beginning of t** subframe

input: (s, B}, (08T Dam12..0, ), .+ (Qaltvner

ner

Output: {Ry[t]}vner
Variables:

¢4 The set of RTs which the minimum requested bandwidth is bigger than zero.
R, [t]: The bandwidth allocated to user n at t** subframe.
for(n=1 to |I'|)
if (user n € I'xy) then
if (user n remains last awake subframe) then
R:[t] is calculated according to PR[¢]
else
R;[t] is calculated according to P [¢]
end if
if (Rp[t] > 0) then
user n € ¢,
end if
else
Ry [t] is set zero
end if
end for
while (u, ,, 0 3m 3In) do
if (¢, # 0) then

e = g e {ml]}

R;-[t] = max{0, Ry [t] — 7 meltl}

if (R,+[t] == 0) then
remove user n* from ¢,

end if
else
ok = T t
e = max_ {1 m[t]}
end if

Qe [t] = max{0, Q.+ [t] — Tpe, m*[t]}

Ry [t]+= Tn*, m* [t]
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replaceu, ,» =0Vn€r
if (Q,+[t] == 0) then
replace uy: ., = 0Vm
end if
end while
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Algorithm 2 DRX-aware Resource Allocation at the beginning of t** subframe

input: (s, B}, (08T Dam12..0, ), .+ (Qaltvner

ner
Output: {Ry[t]}vner
Variables:

¢,: The set of RTs which the minimum requested bandwidth is bigger than zero.
R, [t]: The bandwidth allocated to user n at t** subframe.
for(n=1 to |I'|)
if (user n € I'xy) then
R;[t] is calculated according to Pl[t]
if (user n remains last awake subframe && R, [t] == 0) then
R;[t].is calculated according to PR[t]
if(Ry,[t] > 0) then
Ry[t] =1
end if
end if
if (R;[t] > 0) then
user n € ¢,
end if
else
Ry [t] is set zero
end if
end for
while (u, ., # 03m 3n) do
if (1 # 0) then

e = Ui [E1)

R;-[t] = max{0,R:[t] — T+, m+[t]}

if (R,+[t] == 0) then
remove user n* from ¢,

end if
else
* ok = 1 t
e = max_ {1 m[t]}
end if
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Q- [t] = max{0, Q.+ [t] — Tpe, m*[t]}

R, [t]+= Tn*, m* t]
replace uy ,» =0Vn€r
if (Q,+[t] == 0) then
replace uy: ,, =0Vm
end if
end while
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