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9.4 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 humbers (SN)
cycling through the field: 0 to 212 —1 for AM and 0 to 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 modul us base shall be used.
This modulus base is subtracted (within the appropriate field) from al the values involved and then an absolute
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 state variables in the Sender.
a) VT(S) - Send state variable.

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

Theinitial value of thisvariableis 0. (*NOTE : moved to next line)

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. This forms the lower edge of the transmission window of acceptable
acknowledgements. VT(A) shall be updated based on the receipt of a STATUS PDU including an ACK (see
subclause 9.2.2.11.2) and/or an MRW_ACK SUFI (see subclause 11.6).

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

c) VT(DAT).

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

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 be rejected by the peer
Receiver, VT(MS) =VT(A) + VT(WS). This value represents the upper edge of the transmission window. The
transmitter shall not transmit AMD PDUs with " Sequence Number" =2VT(MS) unless VT(S) = VT(MS). In that
case, the AMD PDU with " Sequence Number" = VT(S) - 1 can also be transmitted. 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 datastate variable.

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

Theinitial value of thisvariableisO.
NOTE: For the UTRAN side, theinitial value of this variable can be different from O.

f) VT(PDU).
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9)

h)

This state variable is used when the "poll every Poll_PDU PDU" polling trigger is configured. It shall be
incremented by 1 for each AMD PDU that is transmitted including both new and retransmitted AMD PDUSs.
When it becomes equal to the value Poll_PDU, anew poll shall be transmitted and the state variable shall be set
to zero.

The initial value of thisvariableisO.
VT(SDU).

This state variable is used when the "poll every Poll_SDU SDU" polling trigger is configured. It shall be
incremented by 1 for agiven SDU when al the AMD PDUs carrying a part of this SDU have been transmitted at
least once. When it becomes equal to the value Poll_SDU anew poll shall 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 contains
the last segment 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 procedure is completed. VT(RST) shall be incremented by 1 each time a RESET PDU is scheduled to be
transmitted. 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.

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

This state variable is used to count the number of times a MRW command is scheduled-to-be-transmitted.
VT(MRW) isincremented by 1 each time atimer Timer MRW expiresan-MRW-SUFHs-scheduled-to-be-
transmitted. VT(MRW) shall be reset when the SDU discard with explicit signalling procedure is terminated.

Theinitial value of thisvariableis 0. (*NOTE : moved to next line)

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 initialising 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)<x<VR(MR), this state
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.
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This state variable contains the " Sequence Number" following that of the last UMD PDU received. When a
UMD PDU with "Sequence Number" equal to X is received, the state variable shall set equal to x + 1.

Theinitia value of thisvariableisO.
€) VR(EP) - Estimated PDU Counter state variable.

This state variable contains the number of AMD PDUs whose re-transmission is still expected as a consequence
of the transmission of the latest status report. At the end of each TTI it is decremented by the total number of
AMD PDUs that were received during that time.

11.4 RLC reset procedure

11.4.1 General

The RLC reset procedureis used to reset two RLC peer entities, which are operating in acknowledged mode.

Figure 11.4 below illustrates the elementary procedure for an RLC reset. During the reset procedure the hyper frame
numbers (HFN) in UTRAN and UE are synchronised. Two HFNs used for ciphering needs to be synchronised, DL
HFN in downlink and UL HFN in uplink. In the reset procedure, the highest UL HFN and DL HFN used by the RLC
entity in the transmitting sides, i.e. the HFNs associated with AMD PDUs of " Sequence Number"=VT(S)-1 if at least
one AMD PDU had been transmitted or of " Sequence Number"=0 if no AMD PDU had been transmitted, are
exchanged between UE and UTRAN.

The RESET PDUs and the RESET ACK PDUs have higher priority than AMD PDUs.

Sender Receiver
RESET >
< RESET ACK]

] ]

Figure 11.4: RLC reset procedure

11.4.2 Initiation
The Sender shall:
- if one of the following triggersis detected:

1) "No_Discard after MaxDAT number of retransmissions” is configured and VT(DAT) equal s the value MaxDAT
(see subclause 9.7.3.4);

2) VT(MRW) equalsthe value MaxMRW;
3) A STATUSPDU including "erroneous Sequence Number" is received (see clause 10);
- stop transmitting any AMD PDU or STATUS PDU;
- increment VT(RST) by 1;
- if VT(RST) = MaxRST:
- the Sender may submit to the lower layer aRESET PDU;

- perform the actions specified in subclause 11.4.4a.
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- dse(if VT(RST) < MaxRST):
- submit aRESET PDU to the lower layer;
- dtart thetimer Timer_RST.

NOTE: If the TFC selection exchange has been initiated by sending the RLC Entity Info parameter to MAC, the
RLC entity may delay the RLC reset procedure until the end of the next TTI.

When areset procedure has been initiated it can only be ended upon reception of aRESET ACK PDU with the same
RSN value asin the corresponding RESET PDU, or upon request of re-establishment or rel ease from upper layer, a
reset procedure is not interrupted by the reception of aRESET PDU from the peer entity.

11.6  SDU discard with explicit signalling procedure

11.6.1 General

The SDU discard with explicit signalling procedure is used for discarding SDUs and transferring the discard
information between two peer entities, which are operating in acknowledged mode. The Sender shall discard an SDU
that has not been successfully transmitted for a period of time or for a number of transmissions, and send a Move
Receiving Window (MRW) SUFI to the Receiver. According to the MRW SUFI, the Receiver shall discard AMD
PDUs carrying that SDU and update the reception window. Figure 11.6 below illustrates the elementary procedure for
SDU discard with explicit signalling.

Sender Receiver

STATUS PDU (MRW SUFI) >

< STATUSPDU (MRW_ACK SUFI)

] ]

Figure 11.6: SDU discard with explicit signalling

11.6.2 Initiation
The Sender shall initiate the SDU discard with explicit signalling procedure if one of the following triggers is detected:

- "Timer based SDU discard with explicit signalling” is configured, Timer_Discard expires for an SDU, and one
or more segments of the SDU have been submitted to lower layer;

- "Timer based SDU discard with explicit signalling" is configured, Timer_Discard expires for an SDU, and "Send
MRW" is configured;

- "SDU discard after MaxDAT number of transmissions” is configured, and MaxDAT number of transmissionsis
reached (i.e. VT(DAT) = MaxDAT) for an AMD PDU.

Upon initiation of the SDU discard with explicit signalling procedure, the Sender shall:
- if "Timer based SDU discard with explicit signalling" is configured:
- discard al SDUs up to and including the SDU for which the timer Timer_Discard expired.

- if "SDU discard after MaxDAT number of retransmissions’ is configured:
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- discard all SDUs that have segmentsin AMD PDUs with " Sequence Number" SN inside the interval VT(A)
< SN < X, where X isthe value of the " Sequence Number" of the AMD PDU with VT(DAT) = MaxDAT.

- if requested:
- inform the upper layers of the discarded SDUs

- discard dl AMD PDUsincluding segments of the discarded SDUSs, unless they also carry a segment of a SDU
whose timer has not expired;

- if morethan 15 discarded SDUs are to be informed to the Receiver (see subclause 11.6.2.2):
- if "Send MRW" is not configured:
- assemble an MRW SUFI with the discard information of the SDUSs.
- otherwise ("Send MRW" is configured):
- assemble an MRW SUFI with the discard information of the first 15 SDUs; and

- include the discard information of the rest SDUsin another MRW SUFI which shall be sent by the next
SDU discard with explicit signalling procedure (after the current SDU discard with explicit signalling
procedure is terminated).

- otherwise (Iessthan or equal to 15 discarded SDUs are to be informed to the Receiver):
- assemble an MRW SUFI with the discard information of the SDUSs.
- schedule and submit to lower layer a STATUS PDU/piggybacked STATUS PDU containing the MRW SUFI;
- if SN_MRW_gneTH inthe MRW SUFI >VT(S):
- update VT(S) to SN_MRW, enGrh-
- start atimer Timer_MRW according to subclause 9.5.

If anew SDU discard with explicit signalling procedure is triggered when the timer Timer_ MRW is active, no new
MRW SUFIs shall be sent before the current SDU discard with explicit signalling procedure is terminated by one of the
termination criteria specified in subclause 11.6.4.
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9.4 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 0 to 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 modul us base shall be used.
This modulus base is subtracted (within the appropriate field) from all the values involved and then an absolute
comparison is performed. At the Sender, VT(A) and VT(US) shall be assumed to be the modulus basein 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 state variablesin the Sender.
a) VT(S) - Send state variable.

This state variable contains the " Sequence Number" of the next AMD PDU to be transmitted for the first time
(i.e. excluding retransmitted PDUS). It shall be updated after the aforementioned AMD PDU istransmitted or
after transmission of a MRW SUFI which includes SN MRW eneth >V T(S) (see subclause 11.6).

Theinitial value of thisvariableis 0. (*NOTE : moved to next line)

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. Thisforms the lower edge of the transmission window of acceptable
acknowledgements. VT(A) shall be updated based on the receipt 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 initialising the protocol, this value shall be assumed to
be the first " Sequence Number" following the last in-sequence acknowledged AMD PDU.

c) VT(DAT).

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

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

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

Theinitial 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 transmitted. It shall be
incremented by 1 each time a UMD PDU istransmitted.

Theinitia value of thisvariableisO.
NOTE: For the UTRAN side, theinitial value of this variable can be different from O.
f) VT(PDU).
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9)

h)

This state variable is used when the "poll every Poll_PDU PDU" polling trigger is configured. It shall be
incremented by 1 for each AMD PDU that is transmitted including both new and retransmitted AMD PDUSs.
When it becomes equal to the value Poll_PDU, anew poll shall be transmitted and the state variable shall be set
to zero.

The initial value of thisvariableisO.
VT(SDU).

This state variable is used when the "poll every Poll_SDU SDU" polling trigger is configured. It shall be
incremented by 1 for agiven SDU when al the AMD PDUs carrying a part of this SDU have been transmitted at
least once. When it becomes equal to the value Poll_SDU anew poll shall 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 contains
the last segment 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 procedure is completed. VT(RST) shall be incremented by 1 each time a RESET PDU is scheduled to be
transmitted. 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.

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

This state variable is used to count the number of times a MRW command is scheduled-to-be-transmitted.
VT(MRW) isincremented by 1 each time atimer Timer MRW expiresan-MRW-SUFHs-scheduled-to-be-
transmitted. VT(MRW) shall be reset when the SDU discard with explicit signalling procedure is terminated.

Theinitial value of thisvariableis 0. (*NOTE : moved to next line)

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 initialising 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)<x<VR(MR), this state
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.
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This state variable contains the " Sequence Number" following that of the last UMD PDU received. When a
UMD PDU with "Sequence Number" equal to X is received, the state variable shall set equal to x + 1.

Theinitia value of thisvariableisO.
€) VR(EP) - Estimated PDU Counter state variable.

This state variable contains the number of AMD PDUs whose re-transmission is still expected as a consequence
of the transmission of the latest status report. At the end of each TTI it is decremented by the total number of
AMD PDUs that were received during that time.

11.4 RLC reset procedure

11.4.1 General

The RLC reset procedureis used to reset two RLC peer entities, which are operating in acknowledged mode.

Figure 11.4 below illustrates the elementary procedure for an RLC reset. During the reset procedure the hyper frame
numbers (HFN) in UTRAN and UE are synchronised. Two HFNs used for ciphering needs to be synchronised, DL
HFN in downlink and UL HFN in uplink. In the reset procedure, the highest UL HFN and DL HFN used by the RLC
entity in the transmitting sides, i.e. the HFNs associated with AMD PDUs of " Sequence Number"=VT(S)-1 if at least
one AMD PDU had been transmitted or of " Sequence Number"=0 if no AMD PDU had been transmitted, are
exchanged between UE and UTRAN.

The RESET PDUs and the RESET ACK PDUs have higher priority than AMD PDUSs.

Sender Receiver
RESET >
< RESET ACK]

] ]

Figure 11.4: RLC reset procedure

11.4.2 Initiation
The Sender shall:
- if one of the following triggersis detected:

1) "No_Discard after MaxDAT number of retransmissions” is configured and VT(DAT) equalsthe value MaxDAT
(see subclause 9.7.3.4);

2) VT(MRW) equalsthe value MaxMRW;
3) A STATUSPDU including "erroneous Sequence Number" is received (see clause 10);

stop transmitting any AMD PDU or STATUS PDU;

- increment VT(RST) by 1;

- if VT(RST) = MaxRST:

- perform the actions specified in subclause 11.4.4a.

- dse(if VT(RST) < MaxRST):
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- submit aRESET PDU to the lower layer;
- dtart thetimer Timer_RST.

NOTE: If the TFC selection exchange has been initiated by sending the RLC Entity Info parameter to MAC, the
RLC entity may delay the RLC reset procedure until the end of the next TTI.

When areset procedure has been initiated it can only be ended upon reception of aRESET ACK PDU with the same
RSN value asin the corresponding RESET PDU, or upon request of re-establishment or rel ease from upper layer, a
reset procedure is not interrupted by the reception of aRESET PDU from the peer entity.

11.6  SDU discard with explicit signalling procedure

11.6.1 General

The SDU discard with explicit signalling procedure is used for discarding SDUs and transferring the discard
information between two peer entities, which are operating in acknowledged mode. The Sender shall discard an SDU
that has not been successfully transmitted for a period of time or for a number of transmissions, and send a Move
Receiving Window (MRW) SUFI to the Receiver. According to the MRW SUFI, the Receiver shall discard AMD
PDUs carrying that SDU and update the reception window. Figure 11.6 below illustrates the elementary procedure for
SDU discard with explicit signalling.

Sender Receiver

STATUS PDU (MRW SUFI)

o

< STATUS PDU (MRW_ACK SUFI)

] ]

Figure 11.6: SDU discard with explicit signalling

11.6.2 Initiation
The Sender shall initiate the SDU discard with explicit signalling procedure if one of the following triggers is detected:

- "Timer based SDU discard with explicit signalling" is configured, Timer_Discard expires for an SDU, and one
or more segments of the SDU have been submitted to lower layer;

- "Timer based SDU discard with explicit signalling” is configured, Timer_Discard expires for an SDU, and " Send
MRW" is configured;

- "SDU discard after MaxDAT number of transmissions” is configured, and MaxDAT number of transmissionsis
reached (i.e. VT(DAT) = MaxDAT) for an AMD PDU.

Upon initiation of the SDU discard with explicit signalling procedure, the Sender shall:
- if "Timer based SDU discard with explicit signalling” is configured:
- discard al SDUs up to and including the SDU for which the timer Timer_Discard expired.
- if "SDU discard after MaxDAT number of retransmissions’ is configured:

- discard all SDUs that have segmentsin AMD PDUs with " Sequence Number" SN inside the interval VT(A)
< SN < X, where X isthe value of the " Sequence Number" of the AMD PDU with VT(DAT) = MaxDAT.
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if requested:
- inform the upper layers of the discarded SDUs.

discard all AMD PDUs including segments of the discarded SDUs, unless they also carry a segment of a SDU
whose timer has not expired;

if more than 15 discarded SDUs are to be informed to the Receiver (see subclause 11.6.2.2):
- if "Send MRW" is not configured:

- assemble an MRW SUFI with the discard information of the SDUSs.
- otherwise ("Send MRW" is configured):

- assemble an MRW SUFI with the discard information of the first 15 SDUs; and

- include the discard information of the rest SDUsin another MRW SUFI which shall be sent by the next
SDU discard with explicit signalling procedure (after the current SDU discard with explicit signalling
procedure is terminated).

otherwise (less than or equal to 15 discarded SDUs are to be informed to the Receiver):

- assemble an MRW SUFI with the discard information of the SDUSs.

schedule and submit to lower layer a STATUS PDU/piggybacked STATUS PDU containing the MRW SUFI;
if SN_MRW,_ ener in the MRW SUFI SV T(S):

- update VT(S) to SN_MRW, enGTh-

start atimer Timer_ MRW according to subclause 9.5.

If anew SDU discard with explicit signalling procedure is triggered when the timer Timer_MRW is active, no new
MRW SUFIs shall be sent before the current SDU discard with explicit signalling procedure is terminated by one of the
termination criteria specified in subclause 11.6.4.
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9.4 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 humbers (SN)
cycling through the field: 0to 212 — 1 for AM and 0 to 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 modul us base shall be used.
This modulus base is subtracted (within the appropriate field) from al the values involved and then an absolute
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 state variables in the Sender.
a) VT(S) - Send state variable.

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

Theinitial value of thisvariableis 0. (*NOTE : moved to next line)

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. This forms the lower edge of the transmission window of acceptable
acknowledgements. VT(A) shall be updated based on the receipt of a STATUS PDU including an ACK (see
subclause 9.2.2.11.2) and/or an MRW_ACK SUFI (see subclause 11.6).

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

c) VT(DAT).

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

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 be rejected by the peer
Receiver, VT(MS) =VT(A) + VT(WS). This value represents the upper edge of the transmission window. The
transmitter shall not transmit AMD PDUs with " Sequence Number" =2VT(MS) unless VT(S) = VT(MS). In that
case, the AMD PDU with " Sequence Number" = VT(S) - 1 can also be transmitted. 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 transmitted. It shall be
incremented by 1 each timea UMD PDU is transmitted.

The initial value of thisvariableisO.
NOTE: For the UTRAN side, theinitial value of this variable can be different from O.

f) VT(PDU).
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9)

h)

This state variable is used when the "poll every Poll_PDU PDU" polling trigger is configured. It shall be
incremented by 1 for each AMD PDU that is transmitted including both new and retransmitted AMD PDUSs.
When it becomes equal to the value Poll_PDU, anew poll shall be transmitted and the state variable shall be set
to zero.

The initial value of thisvariableisO.
VT(SDU).

This state variable is used when the "poll every Poll_SDU SDU" polling trigger is configured. It shall be
incremented by 1 for agiven SDU when al the AMD PDUs carrying a part of this SDU have been transmitted at
least once. When it becomes equal to the value Poll_SDU anew poll shall 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 contains
the last segment 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 procedure is completed. VT(RST) shall be incremented by 1 each time a RESET PDU is scheduled to be
transmitted. 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.

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

This state variable is used to count the number of times a MRW command is scheduled-to-be-transmitted.
VT(MRW) isincremented by 1 each time atimer Timer MRW expiresan-MRW-SUFHs-scheduled-to-be-
transmitted. VT(MRW) shall be reset when the SDU discard with explicit signalling procedure is terminated.

Theinitial value of thisvariableis 0. (*NOTE : moved to next line)

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 initialising 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)<x<VR(MR), this state
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.

CR page 4



This state variable contains the " Sequence Number" following that of the last UMD PDU received. When a
UMD PDU with "Sequence Number" equal to X is received, the state variable shall set equal to x + 1.

Theinitia value of thisvariableisO.
€) VR(EP) - Estimated PDU Counter state variable.

This state variable contains the number of AMD PDUs whose re-transmission is still expected as a consequence
of the transmission of the latest status report. At the end of each TTI it is decremented by the total number of
AMD PDUs that were received during that time.

11.4 RLC reset procedure

11.4.1 General

The RLC reset procedureis used to reset two RLC peer entities, which are operating in acknowledged mode.

Figure 11.4 below illustrates the elementary procedure for an RLC reset. During the reset procedure the hyper frame
numbers (HFN) in UTRAN and UE are synchronised. Two HFNs used for ciphering needs to be synchronised, DL
HFN in downlink and UL HFN in uplink. In the reset procedure, the highest UL HFN and DL HFN used by the RLC
entity in the transmitting sides, i.e. the HFNs associated with AMD PDUs of " Sequence Number"=VT(S)-1 if at least
one AMD PDU had been transmitted or of " Sequence Number"=0 if no AMD PDU had been transmitted, are
exchanged between UE and UTRAN.

The RESET PDUs and the RESET ACK PDUs have higher priority than AMD PDUs.

Sender Receiver
RESET >
< RESET ACK]

] ]

Figure 11.4: RLC reset procedure

11.4.2 Initiation
The Sender shall:
- if one of the following triggersis detected:

1) "No_Discard after MaxDAT number of retransmissions” is configured and VT(DAT) equal s the value MaxDAT
(see subclause 9.7.3.4);

2) VT(MRW) equalsthe value MaxMRW;
3) A STATUSPDU including "erroneous Sequence Number" is received (see clause 10);
- stop transmitting any AMD PDU or STATUS PDU;
- increment VT(RST) by 1;
- if VT(RST) = MaxRST:
- the Sender may submit to the lower layer aRESET PDU;

- perform the actions specified in subclause 11.4.4a.
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- dse(if VT(RST) < MaxRST):
- submit aRESET PDU to the lower layer;
- dtart thetimer Timer_RST.

NOTE: If the TFC selection exchange has been initiated by sending the RLC Entity Info parameter to MAC, the
RLC entity may delay the RLC reset procedure until the end of the next TTI.

When areset procedure has been initiated it can only be ended upon reception of aRESET ACK PDU with the same
RSN value asin the corresponding RESET PDU, or upon request of re-establishment or rel ease from upper layer, a
reset procedure is not interrupted by the reception of aRESET PDU from the peer entity.

11.6  SDU discard with explicit signalling procedure

11.6.1 General

The SDU discard with explicit signalling procedure is used for discarding SDUs and transferring the discard
information between two peer entities, which are operating in acknowledged mode. The Sender shall discard an SDU
that has not been successfully transmitted for a period of time or for a number of transmissions, and send a Move
Receiving Window (MRW) SUFI to the Receiver. According to the MRW SUFI, the Receiver shall discard AMD
PDUs carrying that SDU and update the reception window. Figure 11.6 below illustrates the elementary procedure for
SDU discard with explicit signalling.

Sender Receiver

STATUS PDU (MRW SUFI) >

< STATUSPDU (MRW_ACK SUFI)

] ]

Figure 11.6: SDU discard with explicit signalling

11.6.2 Initiation
The Sender shall initiate the SDU discard with explicit signalling procedure if one of the following triggers is detected:

- "Timer based SDU discard with explicit signalling” is configured, Timer_Discard expires for an SDU, and one
or more segments of the SDU have been submitted to lower layer;

- "Timer based SDU discard with explicit signalling" is configured, Timer_Discard expires for an SDU, and "Send
MRW" is configured;

- "SDU discard after MaxDAT number of transmissions” is configured, and MaxDAT number of transmissionsis
reached (i.e. VT(DAT) = MaxDAT) for an AMD PDU.

Upon initiation of the SDU discard with explicit signalling procedure, the Sender shall:
- if "Timer based SDU discard with explicit signalling" is configured:
- discard al SDUs up to and including the SDU for which the timer Timer_Discard expired.

- if "SDU discard after MaxDAT number of retransmissions’ is configured:
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- discard all SDUs that have segmentsin AMD PDUs with " Sequence Number" SN inside the interval VT(A)
< SN < X, where X isthe value of the " Sequence Number" of the AMD PDU with VT(DAT) = MaxDAT.

- if requested:
- inform the upper layers of the discarded SDUs

- discard dl AMD PDUsincluding segments of the discarded SDUSs, unless they also carry a segment of a SDU
whose timer has not expired;

- if morethan 15 discarded SDUs are to be informed to the Receiver (see subclause 11.6.2.2):
- if "Send MRW" is not configured:
- assemble an MRW SUFI with the discard information of the SDUSs.
- otherwise ("Send MRW" is configured):
- assemble an MRW SUFI with the discard information of the first 15 SDUs; and

- include the discard information of the rest SDUsin another MRW SUFI which shall be sent by the next
SDU discard with explicit signalling procedure (after the current SDU discard with explicit signalling
procedure is terminated).

- otherwise (Iessthan or equal to 15 discarded SDUs are to be informed to the Receiver):
- assemble an MRW SUFI with the discard information of the SDUSs.
- schedule and submit to lower layer a STATUS PDU/piggybacked STATUS PDU containing the MRW SUFI;
- if SN_MRW_gneTH inthe MRW SUFI >VT(S):
- update VT(S) to SN_MRW, enGrh-
- start atimer Timer_MRW according to subclause 9.5.

If anew SDU discard with explicit signalling procedure is triggered when the timer Timer_ MRW is active, no new
MRW SUFIs shall be sent before the current SDU discard with explicit signalling procedure is terminated by one of the
termination criteria specified in subclause 11.6.4.

CR page 7



	RP-030101.doc
	25322CR214.doc
	25322CR215.doc
	25322CR216.doc


