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Abstract

In this paper we investigate the acknowledgment
proceduresused at radio link control level of General
PacketRadio Service (GPRS), where GPRS is a new
GSM service designed for packet switched data
transmissionover GSM network. An introduction to the
Radio Link Control and Medium Access Control
(RLC/MAC) layer andits procedures is exposedn this
paper, giving special attention to the acknowledgment
parametersand operations.After presentingthe channel
models used, we analyze the performance of the

The specifications for Phase 1 GPR®&ich are more
or less completed, provide a basic functional GPRS
serviceand define the Point-To-Point (PTP) servicesfor
either connectionlessand connection-orientednetwork
protocols.The radio interfaceof GPRS systemis defined
in [4] and an overviews givenin [2]. The radio interface
link layer in GPRScontainstwo sublayers: Logicalink
Layer (LLC) andRLC/MAC layer. TheLLC providesa
highly reliablecipherediogical link anddefinestwo LLC
modesof operation: unacknowledgedand acknowledged.
This Layer is independent tifie underlyingradio interface
protocols, notably the mode of operation. The

acknowledgment procedure over a stationary channel model RLC/MAC, describedn [5], is the main subjectof this

and anoisy wireless channelmodel affectedby burst of
errors. In order to ameliorate the performanceof RLC
layer, we describe and analyze a new additional hybrid
FEC/ARQ mechanism. The purpose of the new
mechanism, which can operatéth the currentone,is to
decreasethe number of control blocks used for RLC
acknowledgmentnechanismand thus reducesthe packet
transmission delay.

. Introduction

The EuropeanTelecommunicationStandardgnstitute
(ETSI) standardizesfor GSM Phase 2+, the system
GPRS as a new additionaldatabearerservicein order to
satisfy the increasing demand for mobile data
communicationsand the recentdevelopmentsof mobile
data applications.The GPRS service provides a packet
switched data transmissionwithin GSM and a packet
accessto data networks. The physical channels (i.e.,
timeslots), availablein a GSM cell, are dynamically
sharedbetweenGPRS and other GSM servicesand the
ones associatedwith GPRS are called Packet Data
Channels(PDCHSs). The data packetsto/from different
mobile stationscan be multiplexed on the samePDCH
and one mobile station can use many PDCHs
simultaneously to transmit or receive data packets.

paper. At RLC level, an acknowledgmentmechanism
basedon selectiverepeatARQ protocol can assurethe
reliable delivery of data packeBoth unacknowledgednd
acknowledged mode of operationRILC level are defined.
At physical link layer, the Forward Error Correction
(FEC) codingperformedby four codingchannelschemes
and introduced in [4], allows the detection and correction of
transmitted codevords andthe indication of uncorrectable
code words. In this paper, veentraliseour studieson the
acknowledgmenproceduredefinedat RLC level and we
describethe new additionalhybrid FEC/ARQ mechanism
that we proposed in [1].

The material in this paper is organizasifollows. The
next section contains a rapid description of RieC/MAC
layer procedures. We present simplified scenarios of uplink
and downlink transmissionafter which, we focuson the
proceduresvhich definethe acknowledgmenmechanism.
The channel model, presented in the section Ill, is the two-
stateMarkov chain model, called Gilbert channelmodel
([7] and [9]). Theanalysisof acknowledgmenmechanism
with this channelmodelis exposedin the forth section.
Basingon analysisdonein [1], for a stationarychannel
model, the numberof acknowledgmenmessagesnd the
delay introducedby the acknowledgmentnechanismare
analyzedand evaluated.The additional acknowledgment
mechanism, proposed in [1], is described in more details in
section V. The new mechanismis derived from Non
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Selective Repeat (NSR) protocol [3], therefore the
resultingmechanisncanbe presentedike a new hybrid
FEC/ARQ one. The mainbjectiveof this mechanisnis

to reduce the number of control packets used in

acknowledgment proceduead consequentlfo ameliorate
the acknowledgment procedure performance. The
simulation resultsare given and discussedn section VI,

showing the interest of the modification proposed.
Finally, conclusions are drown.

1. Procedures of RLC/MAC layer

The RLC/MAC layer is situated betweenLLC and
physicallayersandimitates an importantsublayerof the
GPRS radio interface. The MAC procedures enable
multiple MSs to sharea common transmissionmedium
which mayconsistof severalphysicalchannelsPDCHs.
This sublayer, also, provides collision avoidance, detection
andrecoveryproceduresand priority handling. TheRLC
sublayerperformsthe segmentationand re-assemblyof
LLC-PDUsinto RLC datablocks. It includes Backward
Error Correction (BEC) procedureswhich enable the
selectiveretransmissiorof uncorrectabledatablocks. The
PTP services use acknowledged transfedeon the radio
interface for reliable delivery. Therefore, only the
acknowledgedmode of operation at RLC level is
considered in the rest of this paper.

Definitions

o The basicradio packetis the RLC/MAC data block,
using a radio resourcecorrespondingo four bursts (i.e.,
456 encodedbits after channel coding), but the access
packet uses smaller amount of resource (i.e., one bArst).
RLC/MAC data block, called simplgata block, usesa
sequenceof four timeslots on a PDCH, called block
period, to be transmitted. Thdield Block Sequence
Number (BSN) is used to number data blocks.

o A Temporary Block Flow (TBF) is a physical
connection used by the network and the MS to sugpert
unidirectional transfer of aumberof datablocks carrying
one or more LLC-PDUs on one or more PDCHs.

o The Uplink State Flag (USF) is contained in
downlink blocks and usedto reservethe corresponding
uplink block period in the case of dynamic allocation.

o New types of packet data logical channels are
defined and mapped dynamically omt&2-multiframe[4].
They include Packet Broadcast Control Channels
(PBCCH), Common Control Channels (PCCCH) such as:
RandomAccess(PRACH), AccessGrant (PAGCH) and
Paging (PPCH), and traffichannelssuchas: Data Traffic
(PDTCH) and Associated Control (PACCH).

o The physical layer provides four different coding
channel schemes, noted CS-1 taCS-4, for datablocks
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and the CS-1 islwaysusedfor control blocks exceptfor
the access bursts.

The RLC/MAC mechanism, defined in [5§ designed
according the GSM/GPRS features, but the overall
conceptcan be implementedon any TDMA system. It
realizespacketaccessand can be seenas a possibleand
detailed implementation dhe generalPacketReservation
Multiple Access(PRMA) protocol [8]. The RLC/MAC
mechanism consists in the establishment aadsmission
of a TemporaryBlock Flow (TBF). This mechanismcan
be presented, in the case of uplink traffic, by the following
simplified scenario.The MS transmitsan accessrequest
burston PRACH. Therewith, the network responds,on
PAGCH, with an uplink packet resource assignment
which contains the medium access mechanism useitsaand
parameters. At the receptiaf the uplink packetresource
assignmentthe MS transmitsa sequenceof datablocks
and the network responds periodically by an
acknowledgment message, noted Ack/NAck, which
indicates(if any) the erroneousdata blocks. Eventually,
the MS retransmitshe erroneouslocks. The delivery is
concluded when the network transmits a positive
acknowledgment (Ack) message announced as therast
The three medium accessmechanismssupported are:
dynamic, extended dynamic and fixed. The resource
assignmentmessageijn the caseof dynamic allocation,
includes a list of PDCHSs and the corresponding USF value
per PDCH. Whernthe MS detectsits correspondindJSF,
it transmitsa datablock at the next block period. The
extendeddynamicallocationis a simple extensionof the
dynamic one adaptei® deliver large volume datapackets.

In the caseof fixed allocations,the resourceassignment
messagecommunicates detailedfixed uplink resources
allocationto the MS i.e., the PDCHs assignedand a
bitmap representing the assigned block periods per PDCH.

For downlink TBF transfer,the simplified scenarioof
the RLC/MAC mechanism can be presengsdollows. If
the MS is in "standby"MM state, the GPRS mobility
managemenentity performs the paging procedure by
sendinga pagingrequeston a PPCH. The MS responds
with an accesdurstwith causevalue of "pageresponse”
andits MM state becomes'ready". Oncethe MS is in
"ready" MM state, the network transmits a downlink
packet resourceassignmenton PAGCH indicating the
PDCHs that will be used for downlink transf@ne block
period later, the network startsto transmit a sequenceof
data blocks and thereaftasksfor an Ack/NAck. The MS
sendsan Ack/NAck indicating (if any) the erroneousdata
blocks. When the MS receives correctly all the data
blocks, it sends an Ack and the delivery is terminated.



3/8

T
ime -
USF Valuel F F R1 R2 R2 R3 R3 R1 R3 R3 R3 R1
Channel | [ AT A [FAAAR [ W W ] | |
channer 4 14 {1 [ = [ T [
PDCH1
R1 R R3
[ [ [ I [ : [ [ | [ [
T T T ] T T T ]
PDCH2
R1 R2 R3 R3 R3 R3 R3 R3 R3 R3
[T T 17T T T 17T W W N T T 1 7
[T T 1T F [ T T Wl |
PDCH3
i Access burst from MS ey Data block from MS1(1 traffic)  [JL_JJ] Data block for MS4 | traffic)
Resource assignment for M [eraed ... MS2 (1 traffic)
Froaeg Ack message for/from M¢ [ [ — MS3 (1 traffic)

Figure 1. Transmissions scenario with 4 TBF, (31 et 11)

The data blocks transfer in RLC acknowledgeadeis
controlled by a Selective Repeat Automatic Repeat
reQuest (SR-ARQjnechanismwhich useswindows with
maximum sizéW set to(W = 64). EachRLC transmitter
entity, simply called Tx, transmits blocks within a
window of W blocks. The RLC receivesntity, called Rx,
periodically sendsa temporaryAck/NAck. A Tx has a
transmit windowdelimited by V(S), the BSN of the next
block to be transmitted,andVV(A), the BSN of the oldest
datablock that has beenpositively acknowledgedWhen
Tx detects a transmivindow stall conditioni.e., [V(S) =
V(A) + W] modulo 128, it indicatesthis conditionto Rx
and retransmitsthe oldest data block which are not yet
acknowledgedthen the next oldest one, etc. The receive
window at Rx is limited by V(R)the numberof the next
block expected to be received, and V(Q), the numb#reof
oldest data block receivedn Ack/NAck correspondso a
control block and contains the contemporary value of V(R)
anda bitmap indicating the acknowledgmenstatusof, at
most, W previousreceivedblocks. On receptionof an
Ack/NAck, the Tx eventuallyretransmitsthe erroneous
datablocks andreadjustdts sendingwindow. A missing
Ack/NAck is not critical and a new one can be issued
whenever. The network manages the scheduling of
Ack/NAck for botht and! traffic and can send, or agike
MS to send, an Ack/NAck "when needed" [5].

Figure 1.presentsa transmissionscenarioconsidering
three PDCHs. It comprises:three t TBF transmissions
from MS1, MS2 and MS3 and oneTBF to MS4. Every
1 transferprocedurecontains:accessurstfrom the MS,
uplink resourceassignmentnessagetransmissiornof the
TBF of 4 (MS1), 5 (MS2) or 6 (MS3) data blocks,

receptionof a NAck or an Ack (i.e., NAckl, Ack2 and
NAck3), re-transmission (from MS1 & MS3) of erroneous
blocks andat the end, receptionof an Ack. We noticein

this figure that:USF="Free"is reservedor accesdursts,
USF="R1" isreservedor MS1, USF="R2" for MS2 and
USF="R3" for MS3 and any MS can use the three PDCHs
to transmit its data blocks. The figure contains only one
transferfrom the network to MS4 which is already in
"ready" MM state. The procedure of this transfer contains a
downlink resource assignment messdgmsmissionof 9

data blocks and finally an Ack sent from MS4. The
PDCHL1 is called Master PDCH sincesiipportsPCCCH
andPBCCH. Otherwise,PDCH2 and PDCH3 can carry
only traffic channels and they are called Slaves PDCH.

[Il. The Channel model

The aspectsthat haveto be taken into accountto
modeling the wireless channel, include: statistical
distribution of the co-channelinterference,speedof the
mobile user, characteristics of the surrounding
environmente.g., propagationand multipath modelsand
notion of modulationtechniqueused.Detailedstudies,for
the planningof suchsystem,have beerdonein [12]. To
simplify the wireless channel modeling, itassumedhat
the transmission medium is modeled as a discrete two-state
Markov chain (Figure 2). This channel model was
introduced by Gilbert [9] and analyzed in e.g., [7].

P
1-P, . 1-P,
(Cooodd e ) )
P,

Figure 2. The transmission channel model



The state"good" in Figure 2, is the quiet statewhere
the Bit Error Rate (BER) ipgo0p @and the state "bad" the
noisy statewherethe BER is pg,p- The probability P, is
the transition probability from "bad" to "good" andP, is
the one from"good" to "bad". It is assumedjn orderto
simplify the model's treatment, that one tifr@mein the
model correspondgo one block period, i.e., the noisy
bursts last fora multiple of block periods.For the above
channel model, we have that:

1) the average burst lengthN&,, = 1/P;,

2) the average BER |8, = (P,05x01P10s000) / (P,+P,) and
3) the probability of being in the bad state, or the duty
cycle of the noisy burst, is Pgp = P, / (P,+P,), andthe
one of being in the good stateFgoop = P,/ (P1+P,).

The BLock Error Rate (BLER) ithe badstate,BLERg,p,
dependon pg,p andon the channelcoding schemeused
i.e., CS-1to CS-4 and BLER,, depends opgqop andon
the CS used. In GPRS transmissionsystem, the four
following parameter®,, P,, BLERg,p and BLER;qqp Can
define completelythe channelmodel. TheaverageBLER
(BLER,) can be given, similar to the average bit error rate,
by: BLER,, = Pgap BLERgAp *+ Peoop BLERGoop (1)

IV. Acknowledgment procedure analysis

Notations and assumptions

* Using the sameassumptionsand notationsasin [1], it
is assumedhat the intrinsic delay introduced by one
Ack, D, (0r NACK, Dyace) messagdransmissionand
handling is:D,y = 30 ms andy,,, =40 ms.  (2)

e Let B denotesthe TBF length in data blocks. We
consider,similar to [1], that the transmissionof a TBF
takes place as presented in the flow chart of Figure 3.

« The feedbackchannelis assumedoiselesq7], and this
canbe justified by consideringproper transmissionon
feedback channel (e.g., high transmission power).
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» We assumethe using of an error detectingcode able to
detect all the error patterns.

Let N (B) andN*(B) denotessuccessivelythe number
of NAck and Ack messagesentfor one TBF, initially
consistingof B datablocks. The evaluationof N(B) and
N*(B) in the case of a stationary channel model i.e., BLER
is fixed within the TBF transmission,is donein [1].
These evaluations can be used in the case of non stationan
channelmodelin replacingthe fixed BLER which define
the stationary channel model by the average BLER,
BLER,, given in (1). Using (2), the average delay,
D-geace iNtroduced by Ack/NAck messages for one TiBF
given by:Drgeac (Ms) = 40 BEN(B)] + 30 EN(B)]. (3)

V. A proposal modification on acknow-
ledgment mechanism

Basically, the fundamental techniquesedto maintain
reliable datacommunicationin wireless packetnetworks
over noisy channelsgnclude FEC mechanismsand ARQ
mechanisms,as well as their hybrids. Since in FEC
mechanisms, the transmitted informatiate (K/N related
to coding rate) is constantregardlessof the channel
conditions, but the reliability falls as the chandegrades.
On the other hand,transmittedinformation rate of ARQ
mechanismslependsnainly on channelquality, but the
reliability is almostindependenbf the channelerror rate.
The three classical ARQ schemesare: Stop and Wait
(SW), Go-Back-N(GBN) and Selective Repeat(SR); the
current RLC-level GPRS acknowledgmentmechanism
uses the last one. In this section, the new hybrid
FEC/ARQ mechanism proposedand outlined in [1] for
RLC level GPRS,is presentedn more detailsand many
propositions for its implementation are done.
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The coding in the proposed mechanismhas basic
parametergnyax, Kuaxs duaxd With: dyax = Nyax—Kuaxt1.
Reed Solomon (RS) code cantmed.The codeis defined
over an alphabet of symbols whereyanbol representhe
payload of a data block. A code wdrd/olves information
blocks (I-block) and redundancy blocks (R-block).
Assuming a perfect error detecting, the coda correctup
to dyax—1 erasedblocks. Shorteningthe code by some
parameteK' andpuncturingit by "deleting" A" R-blocks
give specific versionsof the RS codewith the following
flexible parametersN = nyax— K' = A, K= Kyax — K', D
= duax— /"] and relationrD = N-K+1 is still valid [10].

The reference parametersof the coding scheme
associatedare fixed by a [Nyax Kuax: duaxd code which
may correspond to some shortened version of thedd8.
The W blocks of an ARQ window are divided in groups
of, at most, K blocks whereK < kyax. The proposed
scheme uses feedback signaling (i.e., OK, NOK and
SNACcKk) indicating the reception status of a group of
blocks. The OK signal indicatesthat Rx has received
correctlythe previousgroup but NOK signal means that
sendingR-blocks could recovermissing blocks. A NOK
signal could indicatethe requestechumberof redundancy
blocks. The SNAck signalindicatesthat missing blocks
can not be recoveredby FEC procedureand Ack/NAck
procedurewill be responsibleof the recovery.The new
mechanism considers a time window siperespondingo
the channel memory for a mobile class.

In orderto explainthe functionality of the additional
mechanism,let's considera simple TBF transmission
scenario.The RLC transmitterentity, Tx, sendsK (e.g.,
K=16) I-blocks. If Tx receivesan OK signal, it discards
the last group of blocks, transmitted before a timiredow
size, from its buffer consideringthat they are correctly
received. If Tx receives a NOK signal, it sends, at mast,
R-blocks. The Tx stops teendR-blocksif it receivesan
Ack/NAck or an OK signal for theoncernedyroup. If Tx
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receivesa SNAck signal, it keepsthe previousgroup in
its buffer and switchesto SR mechanism.The RLC
receiverentity, Rx, respondswith a feedbacksignaling
every time it detects a group end. When Rx has to send the
fourth (for K=16) SNAck, it sendsa NAck messagdo
acknowledge théour "noisy" correspondingyroups.Both
K and A could be not fixed at the beginning of the
transmissionand their values could be adaptedto the
channel condition. A data block will be
* IC, (I-block Continue)an information datablock which
is not the last one of the TBF,
* IE, (I-block End), last information data block of a TBF,
* R, R-block numbered and called: R1, R2, ... etc.

In the following paragraph, some modifications, on the
RLC/MAC header format, are proposed in ortiecontain
the feedbacksignals and to indicate the block category
(information or redundancy). The payload tyfjgd canbe
used to indicate the block category. The BSN field (7 bits),
usedto number information blocks, could be used to
number R-blocks and to give information about the
correspondingyroupi.e., its "number" andits length in
blocks. The Final Bit Indicator (FBI) field in downlink
blocks and CountdowNalue (CV) field in uplink blocks
canbe associatedo the BSN field when the block is a
redundancyone. For uplink traffic, the USF field can be
extendedby, at least, three bits to contain the feedback
signals. Two bits can be usedto indicate the feedback
signals status: OK, NOK or SNAck and one bit to indicate
the correspondinggroup. To extendthe USF field, the
fields called RRBP and S/P can be used. On the sitier
in the caseof downlink traffic, the MS sendsin assigned
idle slots a specialaccessburst, which is used by the
network to derive the timing advance.The numberof
mobile stations using theamePDCH can attain, limited
by the Timing Advance Inde&TAl), 16 MS. We propose
that the basstationassignmore than oneidle slot every
eight multiframes to permit the MS to send more oftsn
burst. This burst can contain the feedback signals.

Tlme>
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Figure 4. Example of a TBF transmission using the proposal mechanism



Figure 4. gives an exampleof a large volume TBF
transmissionwith the proposalmechanism considering
thatK = 16 andA =2. The NOK signal havetwo values:
NOK1 and NOK2 meaning that Rx asks for one or fo
blocks. The first group, BS¥1,16}, is correctlyreceived
by Rx i.e., Tx receivean OK. The secondhasone error,
so Tx receivesa NOK1 and transmitsone R-block. The
third group has two errors, therefore the Rx semtOK2
and Tx respondswith two R-blocks. The forth group
errors could not be recoveredby two R-blocks, so this
group hasto wait a NAck to be corrected.After SNAck
signals, Rx sendsa NAck messagewhich contains a
bitmap indicating erroneous blocks number. The additional
mechanismyields, as shown in Figure 4, to limit the
numberof control blocks. The reduction of Ack/NAck
number, principally, economizesfeedbackresourcesand
ameliorates the transmission delay.

VI. Simulation results

The utility of the additional proposed mechanism
seems more significant for applications containing
infrequent transmissionof large volumes of data than
frequenttransmissionof smaller volumes of data. It is,
apparently,more important when the channelquality is
time varying. Since the principal aim of the additional
mechanismis to limit the number of acknowledgment
messages, thperformancecriteria analyzeds the average
value of Ack/NAck number sent by Rx to receive correctly
a TBF. The nevadditionalmechanisnparametersisedin
these simulations are: K 16, A =2 andNOK signal can
indicatethe numberof requiredR-blocks. The BLER is
calculated,with frequency hopping in a typical urban
environment, in functiorof Carrier-to-Interfaceatio (C/1)
in [11]. Two channelmodels are proposed:“constant”
channelquality and "time varying" channelquality. The
first channel model, where the C/I rat® constantwithin
a TBF transmission,is analyzedin [1] and the control
blocks numberreductionwas exposedusing the FUNET
modelasa traffic load model. Simulations donein this
paperuse a new traffic load model (i.e., WWW model)
explained later. The secondchannel model considersa
"time varying" channel quality such as t@ébert channel
model presentedn Section Ill. In thesesimulations, the
bad andgood states, successively,correspondto the
following values of 10log(C/I): 2, 18.

The traffic load model used in the following
simulations is the WWW serviamodel exposedn [6]. It
is a non realtime servicewhich consistsof a session
arrival procesamodel. A packetservice sessioncontains
one or several packet calls where a packet call
corresponds thdownloadingof a WWW document After
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the documentis downloading, the user is consuming
amount of time called reading time. A packet call
constitutes of a burstgequencef packets. The number
of packets in a packet call chie geometricallydistributed
randomvariablewith a meanset to 25. The packetsize
distribution used is ®aretodistribution with cut-off. So,
the packet size is defined as min(MaxPS, P) where MaxPS
is the maximum allowed packetsize, MaxPS = 66666
bytesandP is normal Paretodistributed randomvariable
andits PDF is: F(x) =1 —(81,5/ x)**. Assuming that
the averageinterarrival time betweenpacketsis small
enoughto transmit all the packetsof one packet call
within one TBF, the TBF length is consideredas the
summation of all packets length within one packet call.

The graphsin Figure 5. representhe averagenumber
of Ack/NAck necessaryo receivecorrectlya TBF with a
stationary channel model versus the C/I (or channel
quality). Each graph corresponds to one of the four channel
coding schemes.We notice that the averagevalue of
Ack/NAck number decreasesconsiderably when the
channel coding rate decreasesThe proposed additional
modification, exposedn V, compatiblewith the present
acknowledgemeninechanism presentedn Il, decreases,
notably, the averagevalue of Ack/NAck numberandthis
decreaselependson channelcoding schemeusedand on
channel quality i.e., C/I.
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In figures 6, 7, 8,9 and 10, the channel model
consiederds the Gilbert channelpresentedn sectionlll.
The graphsin Figure 6. containthe averagenumber of
Ack/NAck, necessanto receivecorrectly a TBF, versus
the average number of ddtdocks transmittedin bad state
(1/P,) with 1/P, setto (1/P, = 20). In the caseof high
value of 1P,, whenthe channelcoding rate increasesthe
Ack/NAck number increases.The proposed additional
modification decreaseshe averagenumberof Ack/NAck
messages. The averagemberof Ack/NAck necessaryo
receive correctly a TBWersusthe averagenumberof data
blocks transmittedin good state (1/P,) is illustrated in
figures 7, 8, 9 and 10 where the value of 1/P,,
successivelysetto 10, 5, 2, 1. The Ack/NAck number
decreasewhenthe value of 1/P, decreasewvith the same
1/P,. The increaseof Ack/NAck number, due to the
increseof the channelcoding rate, is more pronounced
when 1/P, is more important. The proposedadditional
modification reducesthe averagenumber of Ack/NAck.
The benefitdrawnfrom this modification dependson the
CS used and on the channel parameter®j.andP, e.g.,
for the sameCS, the reductin of Ack/NAck numberis
more important when the value of 1/P, is lower. The
utility of the new mechanismis often moreimportant
when CS-1 is used.The profits obtainedon Ack/NAck
number, inprinciple, economizefeedbackradio resources,
hence increase the throughputopipositedirection traffic,
and reduce the delay of data delivery.
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VII. Conclusion

This paper presents tiRLC/MAC sublayerin GPRS
andstudiesthe current acknowledgmenmechanismused
in GPRSRLC-level. This acknowledgmenprocedureis
analysedwith Gilbert wireless channelmodel. In this
paper, the complementary scheme, that we proposgqd
in orderto improve the performanceof RLC sublayer,is
described in more details. The new mechanismbesseen
as a possible implementation of tNen SelectiveRepeat
(NSR) mechanismfor point-to-point communications,
although theNSR mechanism wagitially conceivedfor
point-to-multipoint communicationg3]. The capacity of
the proposal acknowledgmentscheme to reduce the
numberof control messagegAck/NAck) is affirmed by
simulation methodswith different channel models and
parameters.The profit obtainedon Ack/NAck number
reduces the delay of data delivery.
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