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(57) Abstract: Upon receiving a particular data unit by a receiving layer of
a wireless device, it is detected that a previous data unit earlier in sequence
to the particular data unit has not yet been received by the receiving layer.
A timer is started in response to the detecting, where the timer has a time-
out period that is variable dependent upon a parameter associated with re-
ceipt of the particular data unit. Upon expiration of the timer based on the
timeout period, the receiving layer generates an error indication.
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Using A Variable Timer For Sending An Error Indication

Background
[0001]  Various wireless access technologies have been proposed or

implemented to enable mobile stations to perform communications with other mobile
stations or with wired terminals coupled to wired networks. Examples of wireless
access technologies include GSM (Global System for Mobile communications) and
UMTS (Universal Mobile Telecommunications System) technologies, defined by the
Third Generation Partnership Project (3GPP); and CDMA 2000 (Code Division
Multiple Access 2000) technologies, defined by 3GPP2. CDMA 2000 defines one
type of packet-switched wireless access network, referred to as the HRPD (High

Rate Packet Data) wireless access network.

[0002] Other more recent standards that provides packet-switched wireless access
networks include the following, as examples: 802.16 (WiMAX) standard from the
IEEE (Institute of Electrical and Electronics Engineers); and the Long Term Evolution
(LTE) standard from 3GPP, which seeks to enhance the UMTS technology. The
LTE standard is also referred to as the EUTRA (Evolved Universal Terrestrial Radio

Access) standard.

Summary
[0003] In general, according to some embodiments, a receiving layer of a wireless

device receives a particular data unit. The receiving layer detects that a previous
data unit earlier in sequence to the particular data unit has not yet been received. In
response to the detecting, a timer is started, where the timer has a timeout period
that is variable dependent upon a parameter associated with receipt of the particular
data unit. Upon expiration of the timer based on the timeout period, the receiving

layer generates an error indication.

[0004] Other or alternative features will become apparent from the following

description, from the drawings, and from the claims.
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Brief Description Of The Drawings

[0005] Some embodiments are described with respect to the following figures:

Fig. 1 is a block diagram of an example of wireless devices that incorporate

some embodiments of the invention;

Fig. 2 schematically illustrates transmission of data units between a

transmitter and a receiver over a transmission medium;

Figs. 3A-3B schematically illustrate receipt of data units by receiving layers in

a wireless device using a dynamic timer according to some embodiments;

Fig. 4 is a flow diagram of a process responsive to receiving a data unit,

according to some embodiments; and

Fig. 5 is a flow diagram of a process of handling timeout of a reorder timer,

according to some embodiments.

Detailed Description

[0006] In wireless devices that are able to communicate with each other over a
wireless access network, various layers are defined to implement various protocols
associated with the wireless communications. As shown in Fig. 1, for example, the
wireless devices include a mobile station 102 and a base station 104. Examples of
the mobile station 102 include a mobile telephone, a personal digital assistant (PDA),
a portable computer, an embedded device such as a health monitor, attack alarm, or
other devices. The base station 104 can be any type of device connected to the
wireless access network for wirelessly communicating with the mobile station. For
example, the base station 104 can include a cellular network base station, an access
point used in any type of wireless network, or any other type of wireless
transmitter/receiver. The term “base station” can also encompass an associated
controller, such as a base station controller or a radio network controller. The term
“‘base station” also refers to a femto base station or access point, a micro base
station or access point, or a pico base station or access point. In a more specific
example, the base station can be part of an EUTRA (Evolved Universal Terrestrial

Radio Access) access network, or other type of wireless network.
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[0007] In the example depicted in Fig. 1, the various protocol layers of the mobile
station 102 include a physical layer 106, an MAC (medium access control) layer 108,
an RLC (radio link control) layer 110, and upper layers 112. The physical layer 106
is used to implement the physical interfacing over the wireless link with the base
station 104. The MAC layer 108 provides addressing and channel access control
mechanisms. The RLC layer 110 is responsible for error recovery and flow control
over the wireless link. The upper layers 112 implement other protocols that are used
for wireless communications between the mobile station 102 and the base station
104. The upper layers 112 can also include application software.

[0008] The base station 104 similarly includes a physical layer 114, an MAC layer
116, an RLC layer 118, and upper layers 120.

[0009] The mobile station 102 further includes one or multiple processors 122, which
is (are) connected to storage media 124. Similarly, the base station 104 includes

one or multiple processors 126, which is (are) connected to storage media 128. The
storage media 124 or 128 can be implemented with disk-based storage media and/or

integrated circuit or semiconductor storage media.

[0010] The RLC layer 110 or 118 can be configured to perform data transfer in
various modes, including a transparent mode, unacknowledged mode, or
acknowledged mode. In acknowledged mode, the receiving RLC layer can provide
status control packets back to the transmitting RLC layer to indicate that errors have
occurred in the receipt of packets over the wireless link. A “packet” is intended to
refer to any data unit that can be communicated between the base station 104 and
mobile station 102, where the data unit can include control information or bearer
data. In this discussion, a “packet” and “data unit” are used interchangeably.

[0011] An RLC layer implementing the acknowledged mode can perform ARQ
(automatic repeat request) retransmission, in which the receiving RLC layer informs
the transmitting RLC layer of an error in data unit receipt. HARQ (hybrid ARQ)
differs from ARQ in that HARQ adds forward error correction (FEC) bits to data that

is to be transmitted.
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[0012] An issue associated with acknowledged mode operation is that there can be
increased end-to-end latency in transmission of packets between the wireless
devices due to ARQ retransmissions. Conventionally, a receiving RLC layer is
provided with a reordering timer to allow the receiving RLC layer to wait a fixed
amount of time for a missing packet before the receiving RLC layer generates a
status report back to the transmitting RLC layer that a particular packet has not been
received. However, because conventional reordering timers employ fixed timeout
periods, performance may suffer when the reordering timer may cause the receiving
RLC layer to wait too long to send a status report back to the transmitting RLC layer.

[0013] In accordance with some embodiments, as shown in Fig. 1, a dynamic
reordering timer is employed. In Fig. 1, the RLC layer 110 in the mobile station 102
includes a dynamic reordering timer 130 and associated control logic 132. The RLC
layer 118 in the base station 104 similarly includes a dynamic reordering timer 134
and associated control logic 136. With the dynamic reordering timer 130 or 134, the
timeout period of the dynamic timer can be dynamically (variably) set such that the
timeout period is made to be variable depending upon a parameter associated with
receipt of a packet. In some implementations, the parameter on which the dynamic
timeout period of a reordering timer is set is a parameter representing the number of
transmissions of a packet before successful receipt of the packet by the RLC layer.
The dynamic setting of the timeout period of a dynamic reordering timer is discussed

further below.

[0014] The general operation of a reorder timer is discussed in connection with the
example of Fig. 2. A transmission medium 202 is provided between a transmitter
and a receiver. The transmitter (TX) is provided on one side of the transmission
medium, while the receiver (RX) is provided on the other side of the transmission
medium. The transmitter can be one of the mobile station 102 and base station 104,
while the receiver can be the other one of the mobile station 102 and the base
station 104. The transmitter includes a transmitting RLC layer (RLC TX) and a
transmitting MAC layer (MAC TX), while the receiver includes a receiving MAC layer
(MAC RX) and a receiving RLC layer (RLC RX).
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[0015] In the example of Fig. 2, the transmitting RLC layer transmits packets SN71
and SN2. The packets SN71 and SN2 transmitted by the transmitting RLC layer are
sent through the transmitting MAC layer. In the example of Fig. 2, the transmitting
MAC layer first transmits packet SN at transmission time interval 1 (TTl 1). The
transmitting MAC layer transmits the packet SN2 at TTI 2. Note that the cross
hatching patterns for SN1 and for SN2 are different for ease of understanding in Fig.
2. The packets SN1 and SN2 are transmitted over the transmission medium 202
(e.g., a wireless link between the mobile station 102 and base station 104), for
receipt by the receiving MAC layer. The receiving MAC layer propagates a received
packet to the receiving RLC layer.

[0016] In the example of Fig. 2, it is assumed that the receiving RLC layer did not
successfully receive packets SN1 and SN2 that were transmitted at TTls 0 and 1.
Since packets SNT and SN2 transmitted at TTls 0 and 1 were not successfully
received by the receiving RLC layer, packets SN1 and SN2 are retransmitted at TTls
8 and 9, respectively. In the example of Fig. 2, it is assumed that the packet SN2
transmitted at TTl 9 was successfully received at the receiving RLC layer. However,
although packet SN2 was received, the previous packet (SN17 that is earlier in
sequence than SN2) has not yet been received by the receiving RLC layer. Upon
detection of the out-of-sequence delivery, the reordering timer is started at TTI 9.
However, conventionally, the timeout period of this reordering timer is static and is

determined as follows:
Reorder Timer = K * Maximum Number of HARQ Transmissions, (Eq. 1)

where K is the number of HARQ processes supported by the MAC layer, and
Maximum Number of HARQ Transmissions represents the maximum number of
transmissions that can be performed by the HARQ mechanism. Assuming K = 8,
and the Maximum Number of HARQ Transmissions is equal to 6, then the static
timeout period for the reordering timer is set at 48 TTIs. With the conventional static
setting of the reordering timer, if the packet SN is not received correctly after all
further retransmissions from the transmitting MAC layer (at TTI1 16, TTI 24, TTI 32,
and TTI 40 in the example of Fig. 2), then the reordering timer would expire at TTI
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57, computedas TTI9+ TTI48 =TTl 57. However, note that when using the
conventional static reordering timer, the latency in sending an error report upon
expiration of the reordering timer at TTI1 57 can be relatively large (in other words,
there can be a relatively large delay in sending the error report due to failure in
receiving a packet).

[0017] In the example of Fig. 2, although the last retransmission of SN7T was at TTI
40, the status report was not sent back from the receiving RLC layer to the
transmitting RLC layer until TT1 57, a delay of 17 TTls.

[0018] In accordance with some embodiments, instead of using a static reordering
timer that is set with a static timeout period, a dynamic reordering timer having
dynamically settable timeout periods is employed. Effectively, the timeout period of
a reordering timer can be dynamically adjusted based on predetermined condition(s)
to reduce reporting latency in case of error in receiving a packet. In some
implementations, this predetermined condition is represented by a parameter that
corresponds to a number of HARQ transmissions at the MAC layer of a packet

before successful receipt by a receiving RLC layer.

[0019] Generally, if an RLC packet SNy is received with N transmissions (N = 1), any
previous packet SNy.s that is not yet received must have undergone at least N
transmissions. This statement is true for any system that uses synchronous
transmission at the MAC layer. For example, consider the case of Fig. 2, where the
transmission of packet SN17 started in TTI 0. The earliest that SN2 can be
transmitted is TTl 1. The transmission of SN2 can be delayed where it may start in
TTI 10, for example. In that case, while SN2 is completing its first transmission, SN1
would have completed its second transmission. Hence, it is certain that SN7 has

completed at least as many transmissions as SN2.

[0020] However, the algorithm according to some embodiments is not limited to just
synchronous systems. The principle can also be applied to systems using
asynchronous HARQ, where packet retransmissions are scheduled in a first in first
out (FIFO) basis.
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[0021] To dynamically adjust the timeout period of the reordering timer (130 or 134 in
Fig. 1), the MAC layer provides a value, SN,_RX_ Number, which indicates the
number of HARQ transmissions taken by a packet for successful reception of the
packet. The SN, RX Number is reported to the RLC layer. The RLC layer then

dynamically computes the dynamic timeout period is as follows:

Reorder Timer = K * (Maximum Number of HARQ Transmissions (Eqg. 2)
— SNy,_RX_Number)

[0022] The number of bits used to represent SN, RX_ Number is based on the
maximum possible number of HARQ transmissions. Thus, for example, if the
maximum number of HARQ transmissions is 8, then the number of bits used to
represent SN, RX Number would be 3. More generally, the number of bits used to
represent SN, RX Number is calculated as logo(Maximum Number of HARQ

Transmissions).

[0023] An explanation regarding the operation of the dynamic reordering timer
(130 or 134) is explained in connection with Fig. 3A. Fig. 3A shows receipt of SN1
and SN2 packets at the receiving MAC layer. As with the example of Fig. 2, in
response to the packet SN2 retransmitted at TT1 9, the receiving MAC layer
successfully received packet SN2, without receiving packet SN1. Packet SN2 was
successfully sent by the MAC layer to receiving RLC layer upon the second
transmission that corresponds to TTI 9. In the example of Fig. 3A, in response to
successful receipt of packet SN2 by the receiving MAC layer due to the second
transmission, the receiving MAC layer sets SN, RX Number to 2, and reports the
value of SN,_RX_Number to the receiving RLC layer. Based on Eq. 2, the receiving
RLC layer computes the dynamic reordering timeout as follows, assuming K is equal

to 8 and Maximum Number of HARQ Transmissions is 6:

Reorder Timer=8* (6 —2) = 32 TTls.

[0024] The reordering timer is started at TT1 9 (upon receipt of the packet SN2 by
the receiving RLC layer. If the packet SN7 is not received correctly after all
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transmissions, the dynamic reordering timer will expire at TTI1 9+ TT132 = TTI 41,
since the last transmission of SN7 is at TT1 40. When the reordering timer expires at
TTI 41, the receiving RLC layer can immediately trigger the error report that is sent
back to the transmitting RLC layer, where the error report indicates that packet SN7
has not been successfully received.

[0025] With the example given in Fig. 3A, it can be seen that the status report is
sent back to the transmitting RLC layer with smaller latency than with the static

reordering timer technique.

[0026] Another example is shown in Fig. 3B, where multiple gaps occur in receipt
of packets (a gap for missing packet SN7 before SN2, and a gap for missing packet
SN3 between SN2 and SN4. Upon successful receipt of packet SN2 without
receiving the previous packet SN7, the dynamic reordering timer is started with the
timeout period dynamically set as discussed above in connection with Fig. 3A.
However, while the reordering timer for packet SN7 is active, it is possible that
another gap is created, which in the example of Fig. 3B is a gap due to non-receipt
of packet SN3 at the receiving RLC layer even though later packets SN4 and SN&
have been received by the receiving RLC layer. Packet SN4 was received after one
transmission, while packet SN§ was received after two transmissions. Once the
reordering timer for packet SN7 expires or is stopped due to successful reception of
packet SN1, the receiving RLC layer moves the receive window and sees another
gap (in this case the gap between SN2 and SN4).

[0027] As a result, the receiving RLC layer restarts the dynamic reordering timer,
with the receiving RLC layer computing the dynamic timeout period using Eq. 2, as

follows:

Reorder Timer=8* (6 —2) = 32 TTls.

[0028] In this case, the SN, RX_Number of the last successfully received packet
is used, in this case packet SN5. Assuming that the SN1 gap timer expired at TTI
41, and the timer for the SN3 gap is started at TTI 41, if the SN3 packet is not
received correctly after all transmissions, then the reordering timer for the SN3 gap
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would expire at TT141 + TTI1 32 = TTI 73. The last transmission of packet SN3 is at
TTI 47—hence, the receiving RLC layer can immediately trigger the error report at
TTI73.

[0029] Fig. 4 is a flow diagram of a process performed in response to receipt of a
data unit (or packet). The process of Fig. 4 can be performed by the control logic
132 or 136 of Fig. 1 (and/or by other control logic). When a new data unit is received
(at 402), the receiving RLC layer determines (at 404) whether the received data unit
is out of sequence (e.g., a previous data unit in a sequence has not yet been
received). If the received data unit is not out of sequence, then normal processing is
performed.

[0030] However, if it is determined that the received data unit is out of sequence,
then the receiving RLC layer determines (at 406) if a reordering timer is already
running. If not, the reordering timer is started (at 408) with a dynamically set timeout
period, such as according to Eq. 2 above.

[0031] If a reordering timer is already running, as determined at 406, the
receiving RLC layer determines (at 410) if a missing data unit was received. If not,
the process returns. However, if the receiving RLC layer determines that a missing
data unit was received, then the reordering timer is stopped (at 412).

[0032] Fig. 5 is a flow diagram of a process of handling expiration of a reordering
timer. Upon detection (at 502) of expiration of the reordering timer, the receiving
RLC layer generates (at 504) a status report to indicate failure in receipt of a data
unit. This status report is sent back to the transmitting RLC layer, over the wireless
link.

[0033] The receiving RLC layer next determines (at 506) if another data unit is
missing. If not, the reordering timer is stopped (at 508). However, if another data
unit is missing, such as in the scenario depicted in Fig. 3B, the reordering timer is
restarted (at 510) with a dynamically set timeout period, such as according to Eq. 2.

[0034] As further optimizations, it may be possible to send a status report even

earlier in the case of multiple gaps, such as depicted in Fig. 3B (i.e. earlier than TTI
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73 in the example). The main reason for not reporting the error earlier (i.e. earlier
than TTI 73 in the example) is that the receiving RLC layer does not keep track of
the arrival time of the subsequently received packets. If the arrival time could be
tracked, then the overlap time between the arrival time of the subsequent
successfully received packet and the reordering timer could be removed.

[0035] In some implementations, the receiving RLC layer can record the absolute
time based on an internal clock of the receiving wireless device. Using the absolute
time of the successfully received packets as reference, the dynamic timer can be
adjusted to enable earlier failed packet detection.

[0036] In other implementations, relative offsets are used rather than absolute
arrival time. One way to compute relative offsets is as follows. The receiving RLC
layer can record SN,_Offset_Start and SN,_Offset_End for each gap, where
SN,_Offset_Start is the reorder time left (amount of time left on the reordering timer)
when the next gap occurred, and SN,_Offset_End represents the reorder time left in

timer expiry.
[0037] In this case, the dynamic timeout period is given by:

Reorder Timer = [K* (Maximum Number of HARQ Transmissions —
SN,_RX_ Number) — (SN,_Offset_Start — SN,_Offset_End)]. (Eq. 3)

[0038] Using the example of Fig. 3, the SN4_Offset_Start will be 30 since packet
SN4 arrives in TT1 11, and SN5_Offset_Start will be 21. Assume that packet SN1
never arrives, the reorder timer expires at TTI 41. Since the timer has expired, the
reorder time left is 0. Hence the value for SN,_Offset End and SN5_Offset_End is 0.
Using Eq. 3, the dynamic reorder timer is computed as follows:

Reorder Timer=8* (6 —2)—-(21-0) =11 TTls.

The timer for the SN3 gap is started at TTI 41, if the SN3 packet is not received
correctly after all transmissions, then the reordering timer for the SN3 gap would
expire at TT141 + TTI 11 =TTl 52. The last transmission of packet SN3 is at TTI



WO 2010/129533 PCT/US2010/033524

-11 -

47—hence, the receiving RLC layer can immediately trigger the error report at TTI
52.

[0039] If packet SNT had arrived at TTI 24, the reorder time left would have been
17. Hence SN4_Offset End would be set to ‘17" and SN5_Offset End would be set
to “17°. Using Eq. 3, the dynamic reorder timer is computed as follows:

Reorder Timer=8 * (6 —2) — (21-17) =28 TTls.

Since the SN packet has arrived, the dynamic timer will be restarted for the SN3
gap at TTI1 24. If the SN3 packet is not received correctly after all transmissions,
then the reordering timer for the SN3 gap would expire at TT124 + TT1 28 = TTI 52.
The last transmission of packet SN3 is at TTI 47—hence, the receiving RLC layer
can immediately trigger the error report at TTI 52.

[0040] In the example in Figs. 3A and 3B, a simplified approach to reduce the
number of stored values can be implemented in the receiving RLC layer where the
receiving RLC layer would track/store the variables for only one successful received
packet per gap i.e. SN, RX_Number, SN,_Offset_Start, SN, _Offset_End or absolute
time. For example the dynamic reorder timer value could be computed using SN4 or
SN5. This can be highly beneficial in the multiple gap case if large number of
packets are received correctly (i.e. say all SN4 to SN30 packets are received
correctly) while the reorder timer is still on for a previous packet (i.e. SN in this
case).

[0041] Instructions of various modules described above (including the RLC layer
110 or 118 or other layers of Fig. 1) are loaded for execution on a processor (122 or
126). A processor can include a microprocessor, microcontroller, processor module
or subsystem, programmable integrated circuit, programmable gate array, or another

control or computing device.

[0042] Data and instructions are stored in respective storage devices, which are
implemented as one or more computer-readable or machine-readable storage
media. The storage media include different forms of memory including

semiconductor memory devices such as dynamic or static random access memories
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(DRAMs or SRAMSs), erasable and programmable read-only memories (EPROMSs),
electrically erasable and programmable read-only memories (EEPROMs) and flash
memories; magnetic disks such as fixed, floppy and removable disks; other magnetic
media including tape; optical media such as compact disks (CDs) or digital video
disks (DVDs); or other types of storage devices. Note that the instructions discussed
above can be provided on one computer-readable or machine-readable storage
medium, or alternatively, can be provided on multiple computer-readable or
machine-readable storage media distributed in a large system having possibly plural
nodes. Such computer-readable or machine-readable storage medium or media is
(are) considered to be part of an article (or article of manufacture). An article or
article of manufacture can refer to any manufactured single component or multiple

components.

[0043] In the foregoing description, numerous details are set forth to provide an
understanding of the subject disclosed herein. However, implementations may be
practiced without some or all of these details. Other implementations may include
modifications and variations from the details discussed above. It is intended that the

appended claims cover such modifications and variations.
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What is claimed is:

1. A method comprising:

receiving, at a receiving layer of a wireless device, a particular data unit;

detecting, by the receiving layer, that a previous data unit earlier in sequence
to the particular data unit has not yet been received by the receiving layer;

starting a timer in response to the detecting, wherein the timer has a timeout
period that is variable dependent upon a parameter associated with receipt of the
particular data unit; and

upon expiration of the timer based on the timeout period, the receiving layer

generating an error indication.

2. The method of claim 1, further comprising:
upon expiration of the timer based on the timeout period, the receiving layer
sending the error indication regarding failure to receive the previous data unit.

3. The method of claim 1, further comprising:
dynamically setting the timeout period of the timer based on the parameter
associated with receipt of the particular data unit.

4. The method of claim 3, wherein dynamically setting the timeout period of the
timer comprises varying the timeout period based on a number of transmissions
associated with successful receipt of the particular data unit, wherein the parameter
associated with the receipt of the particular data unit includes a parameter

representing the number of transmissions.

5. The method of claim 4, wherein dynamically setting the timeout period
comprises setting the timeout period based on K times a difference between a
maximum number of transmissions and the number of transmissions, where K

represents a number of processes.
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6. The method of claim 1, further comprising:

after expiration of the timer, the receiving layer determining whether there is
another missing data unit that has not yet been received even though at least
another data unit subsequent to the missing data unit has been received by the
receiving layer,;

in response to detecting the another missing data unit, restarting the timer,
wherein the restarted timer has a timeout period that is variable dependent upon a
parameter associated with receipt of the another data unit subsequent to the missing
data unit; and

upon expiration of the restarted timer, the receiving layer sending another
status indication regarding failure of the missing data unit.

7. The method of claim6, further comprising:

tracking arrival time of the another data unit subsequent to the missing data
unit; and

using the tracked arrival time to reduce an amount of the timeout period of the

restarted timer.
8. The method of claim 1, wherein receiving the particular data unit by the
receiving layer comprises receiving the particular data unit by a radio link control

(RLC) layer.

9. The method of claim 8, further comprising sending the error indication to a
transmitting RLC layer in a transmitting wireless device.

10. The method of claim 1, wherein the wireless device is a mobile station.

11. The method of claim 1, wherein the wireless device is a base station.

12.  An article comprising at least one machine-readable instructions that upon

execution cause a wireless device to perform a method according to any of claims 1-
11.
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13. A wireless device comprising:
a physical layer to communicate wirelessly over a wireless link; and
a receiving layer configured to:
receive a particular data unit;
detect that a previous data unit earlier in sequence to the particular
data unit has not yet been received by the receiving layer;
start a timer in response to the detecting, wherein the timer has a
timeout period that is variable dependent upon a parameter associated with receipt
of the particular data unit; and
upon expiration of the timer based on the timeout period, generate an

error indication.

14.  The wireless device of claim 13, wherein the receiving layer is configured to
further:
upon expiration of the timer based on the timeout period, send the error

indication regarding failure to receive the previous data unit.

15.  The wireless device of claim 13, wherein the receiving layer is configured to
further:

dynamically set the timeout period of the timer based on the parameter
associated with receipt of the particular data unit.

16.  The wireless device of claim 15, wherein dynamically setting of the timeout
period of the timer comprises varying the timeout period based on a number of
transmissions associated with successful receipt of the particular data unit, wherein
the parameter associated with the receipt of the particular data unit includes a

parameter representing the number of transmissions.

17.  The wireless device of claim 14, wherein the receiving layer is configured to
further:
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after expiration of the timer, determine whether there is another missing data
unit that has not yet been received even though at least another data unit
subsequent to the missing data unit has been received by the receiving layer;

in response to detecting the another missing data unit, restart the timer,
wherein the restarted timer has a timeout period that is variable dependent upon a
parameter associated with receipt of the another data unit subsequent to the missing
data unit; and

upon expiration of the restarted timer, send another status indication
regarding failure of the missing data unit.

18. The wireless device of claim 17, wherein the receiving layer is configured to
further:

track an arrival time of the another data unit subsequent to the missing data
unit; and

use the tracked arrival time to reduce an amount of the timeout period of the

restarted timer.

19.  The wireless device of claim 13, wherein the receiving layer is a radio link
control (RLC) layer.

20. The wireless device of claim 19, wherein the error indication is to be sent by
the receiving layer to a transmitting RLC layer in a transmitting wireless device.

21.  The wireless device of claim 13, comprising a mobile station or a base station.
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