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3.2

For the purposes of the present document, the following abbreviations apply:

AM
AMD
ARQ
BCCH
BCH

C-
CCCH
CCH
CCTrCH
CRC
CTCH
DCCH
DCH
DL
DSCH
DTCH
FACH
FDD

Abbreviations

Acknowledged Mode
Acknowledged Mode Data
Automatic Repeat Request
Broadcast Control CHannel
Broadcast CHannel
Control-

Common Control CHannel
Control CHannel

Coded Composite Transport CHannel

Cyclic Redundancy Check
Common Traffic CHanndl
Dedicated Control CHannel
Dedicated CHannel
DownLink

Downlink Shared CHannel
Dedicated Traffic CHannel
Forward link Access CHanndl
Frequency Division Duplex

EPC—— Estimated PDU Counter

L1

L2

L3

LI

LSB
MAC
MRW
MSB
PCCH
PCH
PDU
PHY
PhyCH
RACH
RLC
RRC
SAP
Sbu
SHCCH
SN
SUFI
TCH
TDD
TFI
™
TMD
TTI

U-

UE

uL
UM
UMD
UMTS
UTRA
UTRAN

Layer 1 (physical layer)
Layer 2 (datalink layer)
Layer 3 (network layer)
Length Indicator

Least Significant Bit
Medium Access Control
Move Receiving Window
Most Significant Bit
Paging Control CHannel
Paging CHannedl

Protocol Data Unit
PHYsical layer

Physical CHannels
Random Access CHannel
Radio Link Control

Radio Resource Control
Service Access Point
Service Data Unit

SHared channdl Control CHannel
Sequence Number

SUper Fleld

Traffic CHannel

Time Division Duplex
Transport Format Indicator
Transparent Mode
Transparent Mode Data
Transmission Time Interval
User-

User Equipment

UpLink

Unacknowledged Mode
Unacknowledged Mode Data

Universal Mobile Telecommunications System

UMTS Terrestrial Radio Access

UMTS Terrestrial Radio Access Network
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94 State variables

The state variables defined in this subclause are normative.

This sub-clause describes the state variables used in AM and UM in order to specify the peer-to-peer protocol. All state
variables are non-negative integers. UMD and AMD PDUs are numbered by modulo integer sequence numbers (SN)
cycling through the field: 0 to 212 _ 1 for AM and 0to 27 — 1 for UM. All arithmetic operations contained in the present
document on VT(S), VT(A), VT(MS), VR(R), VR(H) and VR(MR) are affected by the AM modulus. All arithmetic
operations contained in the present document on VT(US) and VR(US) are affected by the UM modulus. When
performing arithmetic comparisons of state variables or Sequence number values a modulus base shall be used. This
modulus base is subtracted (within the appropriate field) from all the values involved and then an absol ute comparison
is performed. At the Sender, VT(A) and VT(US) shall be assumed to be the modulus base in AM and UM respectively.
At the Receiver, VR(R) and VR(US) shall be assumed to be the modulus basein AM and UM respectively.

The RLC shall maintain the following sate variablesin the Sender.
a) VT(S) - Send state variable.

This state variable contains the " Sequence Number” of the next AMD PDU to be tranamitted for thefirst time
(i.e. excluding retransmitted PDUs). It shall be updated after the aforementioned AMD PDU is transmitted or
after transmission of a MRW SUFI which includes SN_MRW, gngth >V T(S) (see subclause 11.6).

Theinitia value of thisvariableisO.
b) VT(A) - Acknowledge state variable.

This state variable contains the " Sequence Number" following the " Sequence Number"” of the last in-sequence
acknowledged AMD PDU. Thisformsthe lower edge of the transmission window of acceptable
acknowledgements. VT(A) shall be updated based on thereceipt of a STATUS PDU including an ACK (see
subclause 9.2.2.11.2) and/or an MRW_ACK SUFI (see subclause 11.6).

Theinitia value of thisvariableis 0. For the purpose of initialisng the protocol, this value shall be assumed to
be the first " Sequence Number" following the last in-sequence acknowledged AMD PDU.

¢ VT(DAT).

This state variable counts the number of timesa AMD PDU has been scheduled to be tranamitted. There shall be
one VT(DAT) for each PDU and each shall be incremented every time the corresponding AMD PDU is
schedul ed to be tranamitted.

Theinitia value of thisvariableisO.
d) VT(MS) - Maximum Send state variable.

This state variable contains the " Sequence Number" of the first AMD PDU that can beregjected by the peer
Receiver, VT(MS) = VT(A) + VT(WS). This value represents the upper edge of the transmission window. The
tranamitter shall not transmit AMD PDUs with " Sequence Number" = VT(MS) unlessVT(S) = VT(MS). In that
case, the AMD PDU with "Sequence Number" = VT(S) - 1 can also be tranamitted. VT(MS) shall be updated
when VT(A) or VT(WS) is updated.

Theinitia value of thisvariableis Configured Tx_Window_size.
e VT(US) — UM data state variable.

This state variable contains the " Sequence Number" of the next UMD PDU to be tranamitted. It shall be
incremented by 1 each timea UMD PDU is transmitted.

Theinitia value of thisvariableis 0.
NOTE: For the UTRAN side, theinitia value of this variable can be different from O.
f) VT(PDU).

This state variable is used when the "pall every Poll_PDU PDU" polling trigger is configured. It shall be
incremented by 1 for each AMD PDU that istransmitted including both new and retransmitted AMD PDUSs.
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)

h)

When it becomes equal to the value Poll_PDU, anew poll shall be transmitted and the state variable shall be set
to zero.

Theinitia value of thisvariableisO.
VT(SDU).

This state variable is used when the "pall every Poll_SDU SDU" polling trigger is configured. It shall be
incremented by 1 for a given SDU when the AMD PDU carrying the first segment of this SDU is scheduled to
be tranamitted for the first time. When it becomes equal to the value Poll_SDU a new poll shal be transmitted
and the state variable shall be set to zero. The "Polling bit" shall be set to "1" in the first transmission of the
AMD PDU that containsthe "Length Indicator” indicating the end of the SDU.

Theinitia value of thisvariableisO.
VT(RST) - Reset state variable.

This state variable is used to count the number of times a RESET PDU is scheduled to be transmitted before the
reset procedureis completed. VT(RST) shall be incremented by 1 each timea RESET PDU is scheduled to be
tranamitted. VT(RST) shall only be reset upon the reception of a RESET ACK PDU, i.e. VT(RST) shall not be
reset when an RLC reset initiated by the peer RLC entity occurs.

Theinitia value of thisvariableisO.
VT(MRW) — MRW command send state variable.

This state variable is used to count the number of times a MRW command istransmitted. VT(MRW) is
incremented by 1 each timeatimer Timer_ MRW expires. VT(MRW) shall be reset when the SDU discard with
explicit signalling procedure is terminated.

Theinitial value of thisvariableisO.
VT(WS) — Transmission window size state variable.

This state variable contains the size that shall be used for the transmission window. VT(WS) shall be set equal to
the WSN field when the transmitter receives a STATUS PDU including a WINDOW SUFI.

Theinitia value of thisvariableis Configured Tx_Window_size.

The RLC shall maintain the following state variables in the Receiver:

a)

b)

d)

VR(R) - Receive state variable.

This state variable contains the " Sequence Number" following that of the last in-sequence AMD PDU received.
It shall be updated upon the receipt of the AMD PDU with "Sequence Number” equal to VR(R).

Theinitia value of thisvariableis 0. For the purpose of initialisng the protocol, this value shall be assumed to
be the first " Sequence Number" following the last in-sequence received AMD PDU.

VR(H) - Highest expected state variable.

This state variable contains the " Sequence Number" following the highest " Sequence Number" of any received
AMD PDU. When a AMD PDU isreceived with "Sequence Number" x such that VR(H)sx<VR(MR), this date
variable shall be set equal to x+1.

Theinitial value of thisvariableisO.
VR(MR) - Maximum acceptable Receive state variable.

This state variable contains the " Sequence Number" of the first AMD PDU that shall be rejected by the Receiver,
VR(MR) = VR(R) + Configured_Rx_Window_Size.

VR(US) - Receiver Send Sequence state variable.

This state variable contains the " Sequence Number” following that of thelast UMD PDU received. When a
UMD PDU with "Sequence Number" equal to x isreceived, the state variable shall set equal tox + 1.
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Theinitia value of thisvariableis 0.

9.5

Timers

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

a)

b)

0)

Timer_Poll.

Thistimer shall only be used when so configured by upper layers. The value of thetimer 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 issubmitted to lower layer. If x isthe value of the state variable VT(S) after the poll was submitted to lower
layer, thetimer shall be stopped upon receiving:

- positive acknowledgements for all 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 thetimer expiresand no STATUS PDU fulfilling the criteria above has been received:

- the Receiver shall be polled once more;

- thetimer shall berestarted; and

- thenew value 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 isused to prohibit transmission of polls
within a certain period. 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 issubmitted to lower layer.

From the time a poll istriggered 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 isnot configured by upper layers, polling isnever prohibited.
VoidFime—EPC.

d)

Timer_Discard.
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e

f)

)

h)

Thistimer shall be used when timer-based SDU discard is configured by upper layers. Thevalue of thetimer is
signalled by upper layers. In the tranamitter, anew 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 shdll beinitiated.

Timer_Poll_Periodic.

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

- restart thetimer;

- 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. A status report is an acknowledgement statusreport if it
contains any of the SUFISLIST, BITMAP, RLIST or ACK. The value of thetimer is signalled by upper layers.

In the UE, thistimer 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 statusreport is triggered while acknowl edgement is prohibited,
itstrangmission shall be delayed until the timer expires (see subclause 9.7.2). The status report may be updated
during thistime. The transmission of SUFIs MRW, MRW_ACK, WINDOW or NO_MORE isnot restricted.

When Timer_Status Prohibit isnot 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 berestarted. Thistimer can be blocked by upper layers. The timer
shall be restarted when upper layersindicate that it isno longer blocked.

Timer_RST.

Thistimer ismeant to handle theloss of a RESET PDU by the peer entity, or the loss of a RESET ACK PDU
from the peer entity. The value of thetimer issignalled by upper layers.

In the UE thistimer 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 a RESET 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 isused to trigger theretransmission of a status report containing an MRW SUFI field. The value of
the timer is signaled 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.
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Each time the timer expiresthe MRW SUFI isretransmitted and the timer isrestarted. It shall be stopped when
one of the termination criteria for the SDU discard with explicit signalling procedureis fulfilled (see subclause
11.6.4).

9.7.2 STATUS transmission for acknowledged mode

The Receiver tranamits 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 statusreport when receiving apoll request. Additionally, the following triggers for transmission of
status reports are configurabl e by upper layers:

1) Detection of missing PDU(s).

If the Receiver detects one or several missing AMD PDUs it shall trigger the transmission of a statusreport to
the Sender.

2) Timer based status report transfer.

The Recelver triggersthe transmission of a gatus 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, thetrigger shall not be active.

3) VoidFheEPCmechanism.

There are two functionsthat 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:

1) STATUS prohibit.

Thetimer Timer_Status Prohibit is started according to subclause 9.5 f). The Receiver isnot allowed to transmit
a statusreport 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 bel ow.

2) VoidFheEPCmechanism.

When a status report istriggered the Receiver shall:

- if transmission of statusreportsisnot prohibited by any of the functions"STATUS prohibit"-erEPC
meehanksm®:

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

- otherwise (if the statusreport is prohibited by at least one of the functions "STATUS prohibit"-erEPC
rechanksAt):

- if MRW, MRW_ACK or WINDOW SUFIs arerequired in the status report:
- send agtatusreport immediately excluding ACK, LIST, BITMAP, and RLIST SUFIs;
- if ACK, LIST, BITMAP, or RLIST SUFIs arerequired in the statusreport:
- dday sending these SUFIs until the prohibit function terminates.
Upon expiry of the timer Timer_Status _Prohibit-er-termination-of-the"EPC-mechanism”, the Receiver shall:
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if at least one satus 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 statusreportsisno longer prohibited by any of the functions "STATUS prohibit"-erEPC
mechanksmt:

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

11.5.2.2 STATUS PDU contents to set

On triggering of a status report, the Receiver shall:

if reither-the"STATUS prohibit" rerERC-mechanism™areis not active:

- include negative acknowledgements for all AMD PDUs detected as missing;

- include positive acknowledgements for all AMD PDUs received up to at least VR(R);

if an MRW SUFI assembled as specified in subclause 11.6.2.2 had not been sent:

- optionaly include the MRW SUFI;

if an MRW_ACK SUFI assembled as specified in subclause 11.6.2.2 is awaiting transmission:
- optionaly include the MRW_ACK SUFI;

if the Sender's transmission window is to be updated:

- optionaly include the WINDOW SUFI;

if all SUFIs can be accommodated in one STATUS PDU:

- construct the status report using one STATUS PDU, using one of the allowed PDU sizes;
- if the SUFIsincluded do not fill the entire STATUS PDU:
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- terminate the STATUS PDU with the ACK or NO_MORE SUFI;
- use padding in the remainder of the STATUS PDU;
- otherwise (SUFIsincluded fill the entire STATUS PDU):
- ACK or NO_MORE SUFIs need not beincluded in that STATUS PDU;
- otherwise (the status report is segmented):

- construct STATUS PDUs including only complete SUFIs using one of the allowed PDU sizes. The set of
STATUS PDUs shall accommodate all the SUFIs to form the complete status report. Indication of the same
AMD PDU shal not be given in morethan one STATUS PDU of a status report, but the ACK SUFI can be
present in morethan one STATUS PDU of a statusreport;

- if any STATUS PDU constructed is not entirdly filled with SUFIs:
- terminatethat STATUS PDU with the ACK or NO_MORE SUFI;
- use padding in the remainder of that STATUS PDU.
- otherwise (SUFIsincluded fill the entire STATUS PDU):
- ACK or NO_MORE SUFIs should not beincluded in that STATUS PDU.

Which SUFI fields to use is implementation dependent. Bitmap SUFI isused to indicate both received and/or missing
AMD PDUs. List SUFI and/or Relative List SUFI are used to indicate missing AMD PDUs only. Acknowledgement
SUFI isused to indicate the received AMD PDUs. (For SUFI details see 9.2.2.11.) No information shall be given for
AMD PDUs with "Sequence Number"=VR(H), i.e. AMD PDUs that have not yet reached the Receiver.
11.5.2.3 Submission of STATUS PDUSs to the lower layer
The Receiver shall:

- inform the lower layer of the STATUS PDUs scheduled for transmission;

- submit to the lower layer, the requested number of PDUs (STATUS PDUs, piggybacked AMD/STATUS PDUs
and optionally AMD PDUSs, see also subclause 11.3.2.2);

- if "Timer based STATUS transfer" is configured and the timer Timer_Status Periodic has expired:

- restart thetimer Timer_Status_Periodic according to subclause 9.5 f);

- if the STATUS PDU includes the MRW SUFI:

- start thetimer Timer_MRW according to subclause 9.51).

11.5.4 Abnormal cases
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3.2

For the purposes of the present document, the following abbreviations apply:

AM
AMD
ARQ
BCCH
BCH

C-
CCCH
CCH
CCTrCH
CRC
CTCH
DCCH
DCH
DL
DSCH
DTCH
FACH
FDD

Abbreviations

Acknowledged Mode
Acknowledged Mode Data
Automatic Repeat Request
Broadcast Control CHannel
Broadcast CHannel
Control-

Common Control CHannel
Control CHannel

Coded Composite Transport CHannel

Cyclic Redundancy Check
Common Traffic CHanndl
Dedicated Control CHannel
Dedicated CHannel
DownLink

Downlink Shared CHannel
Dedicated Traffic CHannel
Forward link Access CHanndl
Frequency Division Duplex

EPC—— Estimated PDU Counter

L1

L2

L3

LI

LSB
MAC
MRW
MSB
PCCH
PCH
PDU
PHY
PhyCH
RACH
RLC
RRC
SAP
Sbu
SHCCH
SN
SUFI
TCH
TDD
TFI
™
TMD
TTI

U-

UE

uL
UM
UMD
UMTS
UTRA
UTRAN

Layer 1 (physical layer)
Layer 2 (datalink layer)
Layer 3 (network layer)
Length Indicator

Least Significant Bit
Medium Access Control
Move Receiving Window
Most Significant Bit
Paging Control CHannel
Paging CHannedl

Protocol Data Unit
PHYsical layer

Physical CHannels
Random Access CHannel
Radio Link Control

Radio Resource Control
Service Access Point
Service Data Unit

SHared channdl Control CHannel
Sequence Number

SUper Fleld

Traffic CHannel

Time Division Duplex
Transport Format Indicator
Transparent Mode
Transparent Mode Data
Transmission Time Interval
User-

User Equipment

UpLink

Unacknowledged Mode
Unacknowledged Mode Data

Universal Mobile Telecommunications System

UMTS Terrestrial Radio Access

UMTS Terrestrial Radio Access Network
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94 State variables

The state variables defined in this subclause are normative.

This sub-clause describes the state variables used in AM and UM in order to specify the peer-to-peer protocol. All state
variables are non-negative integers. UMD and AMD PDUs are numbered by modulo integer sequence numbers (SN)
cycling through the field: 0 to 212 _ 1 for AM and 0to 27 — 1 for UM. All arithmetic operations contained in the present
document on VT(S), VT(A), VT(MS), VR(R), VR(H) and VR(MR) are affected by the AM modulus. All arithmetic
operations contained in the present document on VT(US) and VR(US) are affected by the UM modulus. When
performing arithmetic comparisons of state variables or Sequence number values a modulus base shall be used. This
modulus base is subtracted (within the appropriate field) from all the values involved and then an absol ute comparison
is performed. At the Sender, VT(A) and VT (US) shall be assumed to be the modulus base in AM and UM respectively.
At the Receiver, VR(R) and VR(US) shall be assumed to be the modulus basein AM and UM respectively.

The RLC shall maintain the following sate variablesin the Sender.
a) VT(S) - Send state variable.

This state variable contains the " Sequence Number” of the next AMD PDU to be tranamitted for thefirst time
(i.e. excluding retransmitted PDUs). It shall be updated after the aforementioned AMD PDU is transmitted or
after transmission of a MRW SUFI which includes SN_MRW, gngrn >V T(S) (see subclause 11.6).

Theinitia value of thisvariableisO.
b) VT(A) - Acknowledge state variable.

This state variable contains the " Sequence Number" following the " Sequence Number"” of the last in-sequence
acknowledged AMD PDU. Thisformsthe lower edge of the transmission window of acceptable
acknowledgements. VT(A) shall be updated based on thereceipt of a STATUS PDU including an ACK (see
subclause 9.2.2.11.2) and/or an MRW_ACK SUFI (see subclause 11.6).

Theinitia value of thisvariableis 0. For the purpose of initialisng the protocol, this value shall be assumed to
be the first " Sequence Number" following the last in-sequence acknowledged AMD PDU.

¢ VT(DAT).

This state variable counts the number of timesa AMD PDU has been scheduled to be tranamitted. There shall be
one VT(DAT) for each PDU and each shall be incremented every time the corresponding AMD PDU is
schedul ed to be tranamitted.

Theinitia value of thisvariableisO.
d) VT(MS) - Maximum Send state variable.

This state variable contains the " Sequence Number" of the first AMD PDU that can beregjected by the peer
Receiver, VT(MS) = VT(A) + VT(WS). This value represents the upper edge of the transmission window. The
tranamitter shall not transmit AMD PDUs with " Sequence Number" = VT(MS) unlessVT(S) = VT(MS). In that
case, the AMD PDU with "Sequence Number" = VT(S) - 1 can also be tranamitted. VT(MS) shall be updated
when VT(A) or VT(WS) is updated.

Theinitia value of thisvariableis Configured Tx_Window_size.
e VT(US) — UM data state variable.

This state variable contains the " Sequence Number" of the next UMD PDU to be tranamitted. It shall be
incremented by 1 each timea UMD PDU is transmitted.

Theinitia value of thisvariableis 0.
NOTE: For the UTRAN side, theinitia value of this variable can be different from O.
f) VT(PDU).

This state variable is used when the "pall every Poll_PDU PDU" polling trigger is configured. It shall be
incremented by 1 for each AMD PDU that istransmitted including both new and retransmitted AMD PDUSs.
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)

h)

When it becomes equal to the value Poll_PDU, anew poll shall be transmitted and the state variable shall be set
to zero.

Theinitia value of thisvariableisO.
VT(SDU).

This state variable is used when the "pall every Poll_SDU SDU" polling trigger is configured. It shall be
incremented by 1 for a given SDU when the AMD PDU carrying the first segment of this SDU is scheduled to
be tranamitted for the first time. When it becomes equal to the value Poll_SDU a new poll shal be transmitted
and the state variable shall be set to zero. The "Polling bit" shall be set to "1" in the first transmission of the
AMD PDU that containsthe "Length Indicator” indicating the end of the SDU.

Theinitia value of thisvariableisO.
VT(RST) - Reset state variable.

This state variable is used to count the number of times a RESET PDU is scheduled to be transmitted before the
reset procedureis completed. VT(RST) shall be incremented by 1 each timea RESET PDU is scheduled to be
tranamitted. VT(RST) shall only be reset upon the reception of a RESET ACK PDU, i.e. VT(RST) shall not be
reset when an RLC reset initiated by the peer RLC entity occurs.

Theinitia value of thisvariableisO.
VT(MRW) — MRW command send state variable.

This state variable is used to count the number of times a MRW command istransmitted. VT(MRW) is
incremented by 1 each timeatimer Timer_ MRW expires. VT(MRW) shall be reset when the SDU discard with
explicit signalling procedure is terminated.

Theinitial value of thisvariableisO.
VT(WS) — Transmission window size state variable.

This state variable contains the size that shall be used for thetransmission window. VT(WS) shall be set equal to
the WSN field when the transmitter receives a STATUS PDU including a WINDOW SUFI.

Theinitia value of thisvariableis Configured Tx_Window_size.

The RLC shall maintain the following state variables in the Receiver:

a)

b)

d)

VR(R) - Receive state variable.

This state variable contains the " Sequence Number" following that of the last in-sequence AMD PDU received.
It shall be updated upon the receipt of the AMD PDU with "Sequence Number” equal to VR(R).

Theinitia value of thisvariableis 0. For the purpose of initialisng the protocol, this value shall be assumed to
be the first " Sequence Number" following the last in-sequence received AMD PDU.

VR(H) - Highest expected state variable.

This state variable contains the " Sequence Number" following the highest " Sequence Number" of any received
AMD PDU. When a AMD PDU isreceived with "Sequence Number" x such that VR(H)sx<VR(MR), this date
variable shall be set equal to x+1.

Theinitial value of thisvariableisO.
VR(MR) - Maximum acceptable Receive state variable.

This state variable contains the " Sequence Number" of the first AMD PDU that shall be rejected by the Receiver,
VR(MR) = VR(R) + Configured_Rx_Window_Size.

VR(US) - Receiver Send Sequence state variable.

This state variable contains the " Sequence Number” following that of thelast UMD PDU received. When a
UMD PDU with "Sequence Number" equal to x isreceived, the state variable shall set equal tox + 1.
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Theinitia value of thisvariableis 0.

9.5

Timers

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

a)

b)

0)

Timer_Poll.

Thistimer shall only be used when so configured by upper layers. The value of thetimer 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 issubmitted to lower layer. If x isthe value of the state variable VT(S) after the poll was submitted to lower
layer, thetimer shall be stopped upon receiving:

- positive acknowledgements for all 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 thetimer expiresand no STATUS PDU fulfilling the criteria above has been received:

- the Receiver shall be polled once more;

- thetimer shall berestarted; and

- thenew value 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 isused to prohibit transmission of polls
within a certain period. 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 issubmitted to lower layer.

From the time a poll istriggered 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 isnot configured by upper layers, polling isnever prohibited.
VoidFime—EPC.

d)

Timer_Discard.
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e

f)

)

h)

Thistimer shall be used when timer-based SDU discard is configured by upper layers. Thevalue of thetimer is
signalled by upper layers. In the tranamitter, anew 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 shdll beinitiated.

Timer_Poll_Periodic.

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

- restart thetimer;

- 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. A status report is an acknowledgement statusreport if it
contains any of the SUFISLIST, BITMAP, RLIST or ACK. The value of thetimer is signalled by upper layers.

In the UE, thistimer 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 statusreport is triggered while acknowl edgement is prohibited,
itstrangmission shall be delayed until the timer expires (see subclause 9.7.2). The status report may be updated
during thistime. The transmission of SUFIs MRW, MRW_ACK, WINDOW or NO_MORE isnot restricted.

When Timer_Status Prohibit isnot 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 berestarted. Thistimer can be blocked by upper layers. The timer
shall be restarted when upper layersindicate that it isno longer blocked.

Timer_RST.

Thistimer ismeant to handle theloss of a RESET PDU by the peer entity, or the loss of a RESET ACK PDU
from the peer entity. The value of thetimer issignalled by upper layers.

In the UE thistimer 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 a RESET 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 isused to trigger theretransmission of a status report containing an MRW SUFI field. The value of
the timer is signaled 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.
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Each time the timer expiresthe MRW SUFI isretransmitted and the timer isrestarted. It shall be stopped when
one of the termination criteria for the SDU discard with explicit signalling procedureis fulfilled (see subclause
11.6.4).

9.7.2 STATUS transmission for acknowledged mode

The Receiver tranamits 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 statusreport when receiving apoll request. Additionally, the following triggers for transmission of
status reports are configurabl e by upper layers:

1) Detection of missing PDU(s).

If the Receiver detects one or several missing AMD PDUs it shall trigger the transmission of a statusreport to
the Sender.

2) Timer based status report transfer.

The Recelver triggersthe transmission of a gatus 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, thetrigger shall not be active.

3) VoidFheEPCmechanism.

There are two functionsthat 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:

1) STATUS prohibit.

Thetimer Timer_Status Prohibit is started according to subclause 9.5 f). The Receiver isnot allowed to transmit
a statusreport 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 bel ow.

2) VoidFheEPCmechanism.

When a status report istriggered the Receiver shall:

- if transmission of statusreportsisnot prohibited by any of the functions"STATUS prohibit"-erEPC
meehanksm®:

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

- otherwise (if the statusreport is prohibited by at least one of the functions "STATUS prohibit"-erEPC
FecheaksAt):

- if MRW, MRW_ACK or WINDOW SUFIs arerequired in the status report:
- send agtatusreport immediately excluding ACK, LIST, BITMAP, and RLIST SUFIs;
- if ACK, LIST, BITMAP, or RLIST SUFIs arerequired in the statusreport:
- dday sending these SUFIs until the prohibit function terminates.
Upon expiry of the timer Timer_Status _Prohibit-er-termination-of-the"EPC-mechanism”, the Receiver shall:
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if at least one satus 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 statusreportsisno longer prohibited by any of the functions "STATUS prohibit"-erEPC
mechanksmt:

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

11.5.2.2 STATUS PDU contents to set

On triggering of a status report, the Receiver shall:

if reither-the"STATUS prohibit" rerERC-mechanism™areis not active:

- include negative acknowledgements for all AMD PDUs detected as missing;

- include positive acknowledgements for all AMD PDUs received up to at least VR(R);

if an MRW SUFI assembled as specified in subclause 11.6.2.2 had not been sent:

- optionaly include the MRW SUFI;

if an MRW_ACK SUFI assembled as specified in subclause 11.6.2.2 is awaiting transmission:
- optionaly include the MRW_ACK SUFI;

if the Sender's transmission window is to be updated:

- optionaly include the WINDOW SUFI;

if all SUFIs can be accommodated in one STATUS PDU:

- construct the status report using one STATUS PDU, using one of the allowed PDU sizes;
- if the SUFIsincluded do not fill the entire STATUS PDU:
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- terminate the STATUS PDU with the ACK or NO_MORE SUFI;
- use padding in the remainder of the STATUS PDU;
- otherwise (SUFIsincluded fill the entire STATUS PDU):
- ACK or NO_MORE SUFIs need not beincluded in that STATUS PDU;
- otherwise (the status report is segmented):

- construct STATUS PDUs including only complete SUFIs using one of the allowed PDU sizes. The set of
STATUS PDUs shall accommodate all the SUFIs to form the complete status report. Indication of the same
AMD PDU shal not be given in morethan one STATUS PDU of a status report, but the ACK SUFI can be
present in morethan one STATUS PDU of a statusreport;

- if any STATUS PDU constructed is not entirdly filled with SUFIs:
- terminatethat STATUS PDU with the ACK or NO_MORE SUFI;
- use padding in the remainder of that STATUS PDU.
- otherwise (SUFIsincluded fill the entire STATUS PDU):
- ACK or NO_MORE SUFIs should not beincluded in that STATUS PDU.

Which SUFI fields to use is implementation dependent. Bitmap SUFI isused to indicate both received and/or missing
AMD PDUs. List SUFI and/or Relative List SUFI are used to indicate missing AMD PDUs only. Acknowledgement
SUFI isused to indicate the received AMD PDUs. (For SUFI details see 9.2.2.11.) No information shall be given for
AMD PDUs with "Sequence Number"=VR(H), i.e. AMD PDUs that have not yet reached the Receiver.
11.5.2.3 Submission of STATUS PDUSs to the lower layer
The Receiver shall:

- inform the lower layer of the STATUS PDUs scheduled for transmission;

- submit to the lower layer, the requested number of PDUs (STATUS PDUSs, piggybacked AMD/STATUS PDUs
and optionally AMD PDUSs, see also subclause 11.3.2.2);

- if "Timer based STATUS transfer" is configured and the timer Timer_Status Periodic has expired:

- restart thetimer Timer_Status_Periodic according to subclause 9.5 f);

- if the STATUS PDU includes the MRW SUFI:

- start thetimer Timer_MRW according to subclause 9.51).

11.5.4 Abnormal cases
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3.2

For the purposes of the present document, the following abbreviations apply:

AM
AMD
ARQ
BCCH
BCH

C-
CCCH
CCH
CCTrCH
CRC
CTCH
DCCH
DCH
DL
DSCH
DTCH
FACH
FDD

Abbreviations

Acknowledged Mode
Acknowledged Mode Data
Automatic Repeat Request
Broadcast Control CHannel
Broadcast CHannel
Control-

Common Control CHannel
Control CHannel

Coded Composite Transport CHannel

Cyclic Redundancy Check
Common Traffic CHanndl
Dedicated Control CHannel
Dedicated CHannel
DownLink

Downlink Shared CHannel
Dedicated Traffic CHannel
Forward link Access CHanndl
Frequency Division Duplex

EPC—— Estimated PDU Counter

L1

L2

L3

LI

LSB
MAC
MRW
MSB
PCCH
PCH
PDU
PHY
PhyCH
RACH
RLC
RRC
SAP
Sbu
SHCCH
SN
SUFI
TCH
TDD
TFI
™
TMD
TTI

U-

UE

uL
UM
UMD
UMTS
UTRA
UTRAN

Layer 1 (physical layer)
Layer 2 (datalink layer)
Layer 3 (network layer)
Length Indicator

Least Significant Bit
Medium Access Control
Move Receiving Window
Most Significant Bit
Paging Control CHannel
Paging CHannedl

Protocol Data Unit
PHYsical layer

Physical CHannels
Random Access CHannel
Radio Link Control

Radio Resource Control
Service Access Point
Service Data Unit

SHared channdl Control CHannel
Sequence Number

SUper Fleld

Traffic CHannel

Time Division Duplex
Transport Format Indicator
Transparent Mode
Transparent Mode Data
Transmission Time Interval
User-

User Equipment

UpLink

Unacknowledged Mode
Unacknowledged Mode Data

Universal Mobile Telecommunications System

UMTS Terrestrial Radio Access

UMTS Terrestrial Radio Access Network
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94 State variables

The state variables defined in this subclause are normative.

This sub-clause describes the state variables used in AM and UM in order to specify the peer-to-peer protocol. All state
variables are non-negative integers. UMD and AMD PDUs are numbered by modulo integer sequence numbers (SN)
cycling through the field: 0 to 212 _ 1 for AM and 0to 27 — 1 for UM. All arithmetic operations contained in the present
document on VT(S), VT(A), VT(MS), VR(R), VR(H) and VR(MR) are affected by the AM modulus. All arithmetic
operations contained in the present document on VT(US) and VR(US) are affected by the UM modulus. When
performing arithmetic comparisons of state variables or Sequence number values a modulus base shall be used. This
modulus base is subtracted (within the appropriate field) from all the values involved and then an absol ute comparison
is performed. At the Sender, VT(A) and VT (US) shall be assumed to be the modulus base in AM and UM respectively.
At the Receiver, VR(R) and VR(US) shall be assumed to be the modulus basein AM and UM respectively.

The RLC shall maintain the following sate variablesin the Sender.
a) VT(S) - Send state variable.

This state variable contains the " Sequence Number” of the next AMD PDU to be tranamitted for thefirst time
(i.e. excluding retransmitted PDUs). It shall be updated after the aforementioned AMD PDU is transmitted or
after transmission of a MRW SUFI which includes SN_MRW, gngrn >V T(S) (see subclause 11.6).

Theinitia value of thisvariableisO.
b) VT(A) - Acknowledge state variable.

This state variable contains the " Sequence Number" following the " Sequence Number"” of the last in-sequence
acknowledged AMD PDU. Thisformsthe lower edge of the transmission window of acceptable
acknowledgements. VT(A) shall be updated based on thereceipt of a STATUS PDU including an ACK (see
subclause 9.2.2.11.2) and/or an MRW_ACK SUFI (see subclause 11.6).

Theinitia value of thisvariableis 0. For the purpose of initialisng the protocol, this value shall be assumed to
be the first " Sequence Number" following the last in-sequence acknowledged AMD PDU.

¢ VT(DAT).

This state variable counts the number of timesa AMD PDU has been scheduled to be tranamitted. There shall be
one VT(DAT) for each PDU and each shall be incremented every time the corresponding AMD PDU is
schedul ed to be tranamitted.

Theinitia value of thisvariableisO.
d) VT(MS) - Maximum Send state variable.

This state variable contains the " Sequence Number" of the first AMD PDU that can beregjected by the peer
Receiver, VT(MS) = VT(A) + VT(WS). This value represents the upper edge of the transmission window. The
tranamitter shall not transmit AMD PDUs with " Sequence Number" = VT(MS) unlessVT(S) = VT(MS). In that
case, the AMD PDU with "Sequence Number" = VT(S) - 1 can also be tranamitted. VT(MS) shall be updated
when VT(A) or VT(WS) is updated.

Theinitia value of thisvariableis Configured Tx_Window_size.
e VT(US) — UM data state variable.

This state variable contains the " Sequence Number" of the next UMD PDU to be tranamitted. It shall be
incremented by 1 each timea UMD PDU is transmitted.

Theinitia value of thisvariableis 0.
NOTE: For the UTRAN side, theinitia value of this variable can be different from O.
f) VT(PDU).

This state variable is used when the "pall every Poll_PDU PDU" polling trigger is configured. It shall be
incremented by 1 for each AMD PDU that istransmitted including both new and retransmitted AMD PDUSs.
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)

h)

When it becomes equal to the value Poll_PDU, anew poll shall be transmitted and the state variable shall be set
to zero.

Theinitia value of thisvariableisO.
VT(SDU).

This state variable is used when the "pall every Poll_SDU SDU" polling trigger is configured. It shall be
incremented by 1 for a given SDU when the AMD PDU carrying the first segment of this SDU is scheduled to
be tranamitted for the first time. When it becomes equal to the value Poll_SDU a new poll shal be transmitted
and the state variable shall be set to zero. The "Polling bit" shall be set to "1" in the first transmission of the
AMD PDU that containsthe "Length Indicator” indicating the end of the SDU.

Theinitia value of thisvariableisO.
VT(RST) - Reset state variable.

This state variable is used to count the number of times a RESET PDU is scheduled to be transmitted before the
reset procedureis completed. VT(RST) shall be incremented by 1 each timea RESET PDU is scheduled to be
tranamitted. VT(RST) shall only be reset upon the reception of a RESET ACK PDU, i.e. VT(RST) shall not be
reset when an RLC reset initiated by the peer RLC entity occurs.

Theinitia value of thisvariableisO.
VT(MRW) — MRW command send state variable.

This state variable is used to count the number of times a MRW command istransmitted. VT(MRW) is
incremented by 1 each timeatimer Timer_ MRW expires. VT(MRW) shall be reset when the SDU discard with
explicit signalling procedure is terminated.

Theinitial value of thisvariableisO.
VT(WS) — Transmission window size state variable.

This state variable contains the size that shall be used for thetransmission window. VT(WS) shall be set equal to
the WSN field when the transmitter receives a STATUS PDU including a WINDOW SUFI.

Theinitia value of thisvariableis Configured Tx_Window_size.

The RLC shall maintain the following state variables in the Receiver:

a)

b)

d)

VR(R) - Receive state variable.

This state variable contains the " Sequence Number" following that of the last in-sequence AMD PDU received.
It shall be updated upon the receipt of the AMD PDU with "Sequence Number” equal to VR(R).

Theinitia value of thisvariableis 0. For the purpose of initialisng the protocol, this value shall be assumed to
be the first " Sequence Number" following the last in-sequence received AMD PDU.

VR(H) - Highest expected state variable.

This state variable contains the " Sequence Number" following the highest " Sequence Number" of any received
AMD PDU. When a AMD PDU isreceived with "Sequence Number" x such that VR(H)sx<VR(MR), this date
variable shall be set equal to x+1.

Theinitial value of thisvariableisO.
VR(MR) - Maximum acceptable Receive state variable.

This state variable contains the " Sequence Number" of the first AMD PDU that shall be rejected by the Receiver,
VR(MR) = VR(R) + Configured_Rx_Window_Size.

VR(US) - Receiver Send Sequence state variable.

This state variable contains the " Sequence Number” following that of thelast UMD PDU received. When a
UMD PDU with "Sequence Number" equal to x isreceived, the state variable shall set equal tox + 1.
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Theinitia value of thisvariableis 0.

9.5

Timers

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

a)

b)

0)

Timer_Poll.

Thistimer shall only be used when so configured by upper layers. The value of thetimer 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 issubmitted to lower layer. If x isthe value of the state variable VT(S) after the poll was submitted to lower
layer, thetimer shall be stopped upon receiving:

- positive acknowledgements for all 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 thetimer expiresand no STATUS PDU fulfilling the criteria above has been received:

- the Receiver shall be polled once more;

- thetimer shall berestarted; and

- thenew value 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 isused to prohibit transmission of polls
within a certain period. 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 issubmitted to lower layer.

From the time a poll istriggered 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 isnot configured by upper layers, polling isnever prohibited.
VoidFime—EPC.

d)

Timer_Discard.
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e

f)

)

h)

Thistimer shall be used when timer-based SDU discard is configured by upper layers. Thevalue of thetimer is
signalled by upper layers. In the tranamitter, anew 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 shdll beinitiated.

Timer_Poll_Periodic.

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

- restart thetimer;

- 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. A status report is an acknowledgement statusreport if it
contains any of the SUFISLIST, BITMAP, RLIST or ACK. The value of thetimer is signalled by upper layers.

In the UE, thistimer 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 statusreport is triggered while acknowl edgement is prohibited,
itstrangmission shall be delayed until the timer expires (see subclause 9.7.2). The status report may be updated
during thistime. The transmission of SUFIs MRW, MRW_ACK, WINDOW or NO_MORE isnot restricted.

When Timer_Status Prohibit isnot 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 berestarted. Thistimer can be blocked by upper layers. The timer
shall be restarted when upper layersindicate that it isno longer blocked.

Timer_RST.

Thistimer ismeant to handle theloss of a RESET PDU by the peer entity, or the loss of a RESET ACK PDU
from the peer entity. The value of thetimer issignalled by upper layers.

In the UE thistimer 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 a RESET 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 isused to trigger theretransmission of a status report containing an MRW SUFI field. The value of
the timer is signaled 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.
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Each time the timer expiresthe MRW SUFI isretransmitted and the timer isrestarted. It shall be stopped when
one of the termination criteria for the SDU discard with explicit signalling procedureis fulfilled (see subclause
11.6.4).

9.7.2 STATUS transmission for acknowledged mode

The Receiver tranamits 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 statusreport when receiving apoll request. Additionally, the following triggers for transmission of
status reports are configurabl e by upper layers:

1) Detection of missing PDU(s).

If the Receiver detects one or several missing AMD PDUs it shall trigger the transmission of a statusreport to
the Sender.

2) Timer based status report transfer.

The Recelver triggersthe transmission of a gatus 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, thetrigger shall not be active.

3) VoidFheEPCmechanism.

There are two functionsthat 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:

1) STATUS prohibit.

Thetimer Timer_Status Prohibit is started according to subclause 9.5 f). The Receiver isnot allowed to transmit
a statusreport 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 bel ow.

2) VoidFheEPCmechanism.

When a status report istriggered the Receiver shall:

- if transmission of statusreportsisnot prohibited by any of the functions"STATUS prohibit"-erEPC
meehanksm®:

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

- otherwise (if the statusreport is prohibited by at least one of the functions "STATUS prohibit"-erEPC
FecheaksAt):

- if MRW, MRW_ACK or WINDOW SUFIs arerequired in the status report:
- send agtatusreport immediately excluding ACK, LIST, BITMAP, and RLIST SUFIs;
- if ACK, LIST, BITMAP, or RLIST SUFIs arerequired in the statusreport:
- dday sending these SUFIs until the prohibit function terminates.
Upon expiry of the timer Timer_Status _Prohibit-er-termination-of-the"EPC-mechanism”, the Receiver shall:
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if at least one satus 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 statusreportsisno longer prohibited by any of the functions "STATUS prohibit"-erEPC
mechanksmt:

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

11.5.2.2 STATUS PDU contents to set

On triggering of a status report, the Receiver shall:

if reither-the"STATUS prohibit" rerERC-mechanism™areis not active:

- include negative acknowledgements for all AMD PDUs detected as missing;

- include positive acknowledgements for all AMD PDUs received up to at least VR(R);

if an MRW SUFI assembled as specified in subclause 11.6.2.2 had not been sent:

- optionaly include the MRW SUFI;

if an MRW_ACK SUFI assembled as specified in subclause 11.6.2.2 is awaiting transmission:
- optionaly include the MRW_ACK SUFI;

if the Sender's transmission window is to be updated:

- optionaly include the WINDOW SUFI;

if all SUFIs can be accommodated in one STATUS PDU:

- construct the status report using one STATUS PDU, using one of the allowed PDU sizes;
- if the SUFIsincluded do not fill the entire STATUS PDU:
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- terminate the STATUS PDU with the ACK or NO_MORE SUFI;
- use padding in the remainder of the STATUS PDU;
- otherwise (SUFIsincluded fill the entire STATUS PDU):
- ACK or NO_MORE SUFIs need not beincluded in that STATUS PDU;
- otherwise (the status report is segmented):

- construct STATUS PDUs including only complete SUFIs using one of the allowed PDU sizes. The set of
STATUS PDUs shall accommodate all the SUFIs to form the complete status report. Indication of the same
AMD PDU shal not be given in morethan one STATUS PDU of a status report, but the ACK SUFI can be
present in morethan one STATUS PDU of a statusreport;

- if any STATUS PDU constructed is not entirdly filled with SUFIs:
- terminatethat STATUS PDU with the ACK or NO_MORE SUFI;
- use padding in the remainder of that STATUS PDU.
- otherwise (SUFIsincluded fill the entire STATUS PDU):
- ACK or NO_MORE SUFIs should not beincluded in that STATUS PDU.

Which SUFI fields to use is implementation dependent. Bitmap SUFI isused to indicate both received and/or missing
AMD PDUs. List SUFI and/or Relative List SUFI are used to indicate missing AMD PDUs only. Acknowledgement
SUFI isused to indicate the received AMD PDUs. (For SUFI details see 9.2.2.11.) No information shall be given for
AMD PDUs with "Sequence Number"=VR(H), i.e. AMD PDUs that have not yet reached the Receiver.
11.5.2.3 Submission of STATUS PDUSs to the lower layer
The Receiver shall:

- inform the lower layer of the STATUS PDUs scheduled for transmission;

- submit to the lower layer, the requested number of PDUs (STATUS PDUSs, piggybacked AMD/STATUS PDUs
and optionally AMD PDUSs, see also subclause 11.3.2.2);

- if "Timer based STATUS transfer" is configured and the timer Timer_Status Periodic has expired:

- restart thetimer Timer_Status_Periodic according to subclause 9.5 f);

- if the STATUS PDU includes the MRW SUFI:

- start thetimer Timer_MRW according to subclause 9.51).

11.5.4 Abnormal cases
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Information Element/Group
name

Need

Multi

Type and
reference

Semantics description

Timer_Status_Prohibit

OoP

Integer(10..5
50 by step of
10,
550..1000 by
step of 50)

Minimum time in ms between
STATUS reports

Missing PDU Indicator

MP

Boolean

Value true indicates that UE
should send a STATUS report
for each missing PDU that is
detected

Timer_STATUS_periodic

OoP

Integer(100,
200, 300,
400, 500,
750, 1000,
2000)

Time in milliseconds

11.1

General message structure
[.]

DL-RLC-Statusinfo ::= SEQUENCE {

timer St at usProhi bit Ti mer St at usPr ohi bi t OPTI ONAL,
-- dummy is not used in this version of the specification, it should not be sent
-- and if received they should be ignored.
dummy+-rerEPC Ti mer EPC OPTI ONAL,
m ssi ngPDU- | ndi cat or BOOLEAN,
timer StatusPeriodic Ti mer St at usPeri odi c OPTI ONAL
}
[-]
TimerEPC :: = ENUMERATED {
te50, te60, te70, te80, te90,
tel00, tel20, tel40, tel60, tel80,
te200, te300, te400, te500, te700,
te900 }
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Information Element/Group
name

Need

Multi

Type and
reference

Semantics description

Timer_Status_Prohibit

OoP

Integer(10..5
50 by step of
10,
550..1000 by
step of 50)

Minimum time in ms between
STATUS reports

Missing PDU Indicator

MP

Boolean

Value true indicates that UE
should send a STATUS report
for each missing PDU that is
detected

Timer_STATUS_periodic

OoP

Integer(100,
200, 300,
400, 500,
750, 1000,
2000)

Time in milliseconds

11.1

General message structure
[.]

DL-RLC-Statusinfo ::= SEQUENCE {

timer St at usProhi bit Ti mer St at usPr ohi bi t OPTI ONAL,
-- dummy is not used in this version of the specification, it should not be sent
-- and if received they should be ignored.
dummy+-rerEPC Ti mer EPC OPTI ONAL,
m ssi ngPDU- | ndi cat or BOOLEAN,
timer StatusPeriodic Ti mer St at usPeri odi c OPTI ONAL
}
[-]
TimerEPC :: = ENUMERATED {
te50, te60, te70, te80, te90,
tel00, tel20, tel40, tel60, tel80,
te200, te300, te400, te500, te700,
te900 }
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Information Element/Group
name

Need

Multi

Type and
reference

Semantics description

Timer_Status_Prohibit

OoP

Integer(10..5
50 by step of
10,
550..1000 by
step of 50)

Minimum time in ms between
STATUS reports

Missing PDU Indicator

MP

Boolean

Value true indicates that UE
should send a STATUS report
for each missing PDU that is
detected

Timer_STATUS_periodic

OoP

Integer(100,
200, 300,
400, 500,
750, 1000,
2000)

Time in milliseconds

11.1

General message structure
[.]

DL-RLC-Statusinfo ::= SEQUENCE {

timer St at usProhi bit Ti mer St at usPr ohi bi t OPTI ONAL,
-- dummy is not used in this version of the specification, it should not be sent
-- and if received they should be ignored.
dummy+-rerEPC Ti mer EPC OPTI ONAL,
m ssi ngPDU- | ndi cat or BOOLEAN,
timer StatusPeriodic Ti mer St at usPeri odi c OPTI ONAL
}
[-]
TimerEPC :: = ENUMERATED {
te50, te60, te70, te80, te90,
tel00, tel20, tel40, tel60, tel80,
te200, te300, te400, te500, te700,
te900 }
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