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9.5

Timers

The timers defined in this subclause are normative. The timers shall be considered active from the time they are started
until the time they either expire or are stopped.

a)

b)

0)

d)

Timer_Poll.

Thistimer shall only be used when so configured by upper layers. The value of the timer is signalled by upper
layers. In the UE thistimer shall be started when the successful or unsuccessful transmission of an AMD PDU
containing a poll isindicated by lower layer. In UTRAN it should be started when an AMD PDU containing a
poll is submitted to lower layer. If X isthe value of the state variable VT(S) after the poll was submitted to lower
layer, the timer shall be stopped upon receiving:

- positive acknowledgements for al the AMD PDUs with " Sequence Number" up to and including x - 1; or
- anegative acknowledgement for the AMD PDU with " Sequence Number" = x - 1.

If the timer expires and no STATUS PDU fulfilling the criteria above has been received:

- the Receiver shall be polled once more;

- thetimer shall be restarted; and

- thenew vaue of VT(S) shall be saved.

If anew poll is sent when the timer is active, the timer shall be restarted at the time specified above, and the
value of VT(S) shall be saved.

Timer_Poll_Prohibit.

Thistimer shall only be used when so configured by upper layers. It is used to prohibit transmission of polls
within a certain period. The value of the timer is signalled by upper layers.

In the UE this timer shall be started when the successful or unsuccessful transmission of an AMD PDU
containing a poll isindicated by lower layer. In UTRAN it should be started when an AMD PDU containing a
poll is submitted to lower layer.

From the time a poll is triggered until the timer expires, polling is prohibited. If another poll istriggered while
polling is prohibited, its transmission shall be delayed until the timer expires (see subclause 9.7.1). Only one poll
shall be transmitted when Timer_Poll_Prohibit expires even if several polls were triggered in the meantime. This
timer shall not be affected by the reception of STATUS PDUs.

When Timer_Poll_Prohibit is not configured by upper layers, polling is never prohibited.
Timer_EPC.

Thistimer shall only be used when the EPC function is configured by upper layers. It is meant to account for the
roundtrip delay, i.e. the time between the transmission of a status report and the reception of the first
retransmitted AMD PDU. Theinitial value of the timer is signalled by upper layers.

In the UE, this timer shall be started when the successful or unsuccessful transmission of the first STATUS PDU
of astatus report isindicated by lower layer. In UTRAN it should be started when the first STATUS PDU of a
status report is submitted to lower layer. Only after Timer_EPC expires shall VR(EP) be decremented as
described in subclause 9.7.4.

Timer_Discard.

Thistimer shall be used when timer-based SDU discard is configured by upper layers. The value of the timer is
signalled by upper layers. In the transmitter, a new timer is started upon reception of an SDU from upper layer.

In UM/TM, if atimer expires before the corresponding SDU is submitted to lower layer, "SDU discard without
explicit signalling” specified in subclauses 11.2.4.3 and 11.1.4.2 shall beinitiated. In AM, if atimer expires
before the corresponding SDU is acknowledged, "SDU discard with explicit signalling” specified in subclause
11.6 shall beinitiated.
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e

9)

h)

Timer_Poll_Periodic.

This timer shall only be used when "timer based polling" is configured by upper layers. The value of thetimer is
signalled by upper layers. The timer shall be started when the RLC entity is created. When the timer expires, the
RLC entity shall:

- restart the timer;

- if AMD PDUs are available for transmission or retransmission (not yet acknowledged):
- trigger apoll.

Timer_Status Prohibit.

Thistimer shall only be used when so configured by upper layers. It is meant to prohibit the Receiver from
sending consecutive acknowledgement status reports except for the generation of a status report triggered by
MAC-hsreset. A status report is an acknowledgement status report if it contains any of the SUFISLIST,
BITMAP, RLIST or ACK. The value of the timer issignalled by upper layers.

In the UE, this timer shall be started when the successful or unsuccessful transmission of the last STATUS PDU
of an acknowledgement status report isindicated by lower layer. In UTRAN it should be started when the last
STATUS PDU of an acknowledgement status report is submitted to lower layer.

From the time an acknowledgement status report is triggered until the Timer_Status Prohibit timer expires,
acknowledgement is prohibited. If another such status report is triggered by triggers others than an indication
from lower layers following a MA C-hs reset while acknowledgement is prohibited, its transmission shall be
delayed until the timer expires (see subclause 9.7.2).-. The status report may be updated during thistime. If a
status report is triggered by an indication from lower layers following a MAC-hs reset, a status report shall be
transmitted immediately and the timer shall be restarted. The transmission of SUFIsMRW, MRW_ACK,
WINDOW or NO_MORE is not restricted.

When Timer_Status Prohibit is not configured by upper layers, acknowledgment is not prohibited.
Timer_Status Periodic.
Thistimer shall only be used when timer based status reporting is configured by upper layers.

Thistimer shall be started when the RLC entity is created. When the timer expires the transmission of a status
report shall be triggered and the timer shall be restarted. Thistimer can be blocked by upper layers. The timer
shall be restarted when upper layersindicate that it is no longer blocked.

Timer_RST.

Thistimer is meant to handle the loss of a RESET PDU by the peer entity, or the loss of aRESET ACK PDU
from the peer entity. The value of the timer is signalled by upper layers.

In the UE this timer shall be started when the successful or unsuccessful transmission of a RESET PDU is
indicated by lower layer. In UTRAN it should be started when a RESET PDU is submitted to lower layer.

Timer_RST shall only be stopped upon reception of aRESET ACK PDU (with same RSN as RESET PDU), i.e.
thistimer shall not be stopped when an RLC reset initiated by the peer RLC entity occurs. If thistimer expires,
the RESET PDU shall be retransmitted.

Timer_ MRW.

Thistimer is used to trigger the retransmission of a status report containing an MRW SUFI field. The value of
the timer is signalled by upper layers.

In the UE thistimer shall be started when the successful or unsuccessful transmission of a STATUS PDU
containing the MRW SUFI isindicated by lower layer. In UTRAN, it should be started when a STATUS PDU
containing the MRW SUFI is submitted to lower layer.

Each time the timer expiresthe MRW SUFI is retransmitted and the timer is restarted. It shall be stopped when one

of the termination criteriafor the SDU discard with explicit signalling procedure is fulfilled (see subclause
11.6.4).
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9.7.2 STATUS transmission for acknowledged mode

The Receiver transmits status reports to the Sender in order to inform the Sender about which AMD PDUs have been
received and not received. Each status report consists of one or several STATUS PDUs. The Receiver shall trigger the
transmission of a status report when receiving a poll request. Additionally, the following triggers for transmission of
status reports are configurable by upper layers:

1) Detection of missing PDU(s).

If the Receiver detects one or several missing AMD PDUsit shall trigger the transmission of a status report to
the Sender.

2) Timer based status report transfer.

The Receiver triggers the transmission of a status report to the Sender periodically. The timer
Timer_Status Periodic controls the time period according to subclause 9.5 g). When "Periodical Status
blocking" is configured by upper layers, the trigger shall not be active.

3) The EPC mechanism.

Thetimer Timer_EPC is started according to subclause 9.5 c) and the state variable VR(EP) is set and decreased
according to subclause 9.7.4. If not all AMD PDUSs requested for retransmission have been received before the
variable VR(EP) equalled zero, a new status report is triggered by the Receiver. A more detailed description of
the EPC mechanism is given in subclause 9.7.4.

There are two functions that can prohibit the Receiver from sending a status report containing any of the SUFISLIST,
BITMAP, RLIST or ACK. Status reports containing other SUFIs are not prohibited. Upper layers control which
functions should be used for each RLC entity. If any of the following functions is used the transmission of the status
report shall be delayed, even if any of the triggering conditions above are fulfilled, except for the generation of a status
report triggered by MAC-hs reset:

1) STATUS prohibit.

Thetimer Timer_Status Prohibit is started according to subclause 9.5 f). The Receiver is not allowed to transmit
a status report while acknowledgement is prohibited (see subclause 9.5 f)). If a status report was triggered during
thistime, the status report is transmitted after the timer Timer_Status _Prohibit has expired, as described below.

2) The EPC mechanism.

If the "EPC mechanism" is active and the transmission of a status report is triggered it shall be delayed until the
"EPC mechanism™ has ended, as described below.

When a status report is triggered the Receiver shall:

- if transmission of status reportsis not prohibited by any of the functions"STATUS prohibit" or "EPC
mechanism":

- assemble and transmit the status report to the Sender, as specified in subclauses 11.5.2.2 and 11.5.2.3.

- otherwise (if the status report is prohibited by at least one of the functions "STATUS prohibit" or "EPC
mechanism"):

- if MRW, MRW_ACK or WINDOW SUFIs are required in the status report:

- send a status report immediately excluding ACK, LIST, BITMAP, and RLIST SUFIs;
- if ACK, LIST, BITMAP, or RLIST SUFIsarerequired in the status report:

- delay sending these SUFIs until the prohibit function terminates.

Upon expiry of the timer Timer_Status Prohibit or termination of the "EPC mechanism", the Receiver shall:
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- if at least one status report was triggered during the time the transmission of a status reports was prohibited that
could not be transmitted due to prohibition; and

- if transmission of a status reportsis no longer prohibited by any of the functions"STATUS prohibit" or "EPC
mechanism":

- transmit one status report to the Sender, using the procedure described in subclause 11.5.2.3.

11.5.2 Initiation
The Receiver shall:
- if one of the following triggersis detected:
1) The"Polling bit" in areceived AMD PDU issetto"1";
2) "Missing PDU Indicator" is configured and amissing AMD PDU is detected;
3) The"Timer based STATUS transfer” is configured and the timer Timer_Status Periodic has expired:
- actonthetrigger as specified in subclause 9.7.2.

4) Anindicator received from MAC requesting generation of a status report following MAC-hs reset:

- generate a status report,even if the STATUS prohibit or the EPC mechanism is configured to prohibit the
Recelver from sending a status report containing any of the SUFIs LIST, BITMAP, RLIST or ACK as
specified in subclause 9.7.2.
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