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9.2.2.8 Length Indicator (LI)
A "Length Indicator" is used to indicate the last octet of each RLC SDU ending within the PDU.

Except for the predefined val ues reserved for special purposes and listed in the tables below, the "Length Indicator"”
shall:

- be set to the number of octets between the end of the RLC header and up to and including the last octet of an
RLC SDU segment;

- beincluded in the PDUs that they refer to.

The size of the "Length Indicator" may be either 7bits or 15 bits. The value of a"Length Indicator" shall not exceed the
values specified in subclauses 11.2.4.2 and 11.3.4.5 respectively for UMD and AMD PDUs.

The "Length Indicators', which refer to the same PDU shall:
- not be reordered in case of retransmission;
- bein the same order asthe RLC SDUs that they refer to.
For AM:
- ifthe"AMD PDU size" is< 12626 octets:
- 7-bit "Length Indicators' shall be used.
- ese
- 15-bit "Length Indicators" shall be used,;
- thesize of the "Length Indicator” is always the same for al AMD PDUs, for one RLC entity.

For UM:

if the"largest UMD PDU size" is< 125125 octets:
- 7-bit "Length Indicators' shall be used.

- ese

- 15-hit "Length Indicators® shall be used;

- between modifications of the "largest UMD PDU size", the size of the "Length Indicator" is the same for al
UMD PDUs;

- if the parameter Use special LI is configured on the downlink; and
- if the RLC SDU beginsin the beginning of the RLC PDU; and

- if the"Length Indicators' indicating that a RLC SDU ended exactly in the end or one octet short (only when 15-
bit "Length Indicators' is used) of the previous RLC PDU are not present:

- if 7-bit "Length Indicator" is used:
- the"Length Indicator" with value "111 1100" shall be used,;
- if 15-bit "Length Indicator" is used:
- the"Length Indicator” with value"111 1111 1111 1100" shall be used.

In the case where the end of the last segment of an RLC SDU exactly ends at the end of a PDU and thereis no "Length
Indicator" that indicates the end of the RLC SDU:

- if 7-bit "Length Indicator" is used:
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- a"Length Indicator" with value "000 0000" shall be placed as the first "Length Indicator" in the following
PDU;

- if 15-bit "Length Indicator” is used:

- a"Length Indicator" with value "000 0000 0000 0000" shall be placed as the first "Length Indicator” in the
following PDU.

In the case where a PDU contains a 15-bit "Length Indicator" indicating that an RLC SDU ends with one octet left in
the PDU, the last octet of this PDU shall:

- be padded by the Sender and ignored by the Receiver though there is no "Length Indicator" indicating the
existence of Padding; and

- not befilled with the first octet of the next RLC SDU data.

In the case where 15-bit "Length Indicators" are used in a PDU and the last segment of an RLC SDU is one octet short
of exactly filling the PDU:

- if a15-bit "Length Indicator" is used for the following PDU:

- the"Length Indicator" with value"111 1111 1111 1011" shall be placed asthefirst "Length Indicator” in the
following PDU;

- theremaining one octet in the current PDU shall be padded by the Sender and ignored at the Receiver though
thereis no "Length Indicator" indicating the existence of Padding;

- if a7-bit "Length Indicator" is used for the following PDU:
- if RLCisconfigured for UM mode:

- the"Length Indicator" with value "000 0000" shall be placed as the first "Length indicator” in the
following PDU and its " Sequence Number" shall be incremented by 2 before it is transmitted.

If a"Length Indicator" is still awaiting transmission and thereisno RLC SDU available, an RLC PDU consisting of this
"Length Indicator”, the appropriate padding "Length Indicator" and padding may be transmitted.

Predefined values of the "Length Indicator" are used to indicate padding. The values that are reserved for special
purposes are listed in the tables below depending on the size of the "Length Indicator”. Only predefined "Length
Indicator" values can refer to the padding space. These values shall only be placed after all other "Length Indicators" for
aPDU.

STATUS PDUs can be piggybacked on the AMD PDU by using part or all of the padding space. A predefined "Length
Indicator" shall be used to indicate the presence of a piggybacked STATUS PDU. This"Length Indicator" replaces the
padding "Length Indicator". The piggybacked STATUS PDU shall be appended immediately following the PDU data.
When only part of the padding space is used, the end of the piggybacked STATUS PDU isindicated by one of the SUFI
fieldsNO_MORE or ACK. Thus no additional "Length Indicator” is required to show that thereis still padding in the
AMD PDU.

If "SDU discard with explicit signalling" is configured:

- an AMD PDU can contain a maximum number of 15 "Length Indicators" indicating the end of 15 corresponding
SDUs; and

- therest of the AMD PDU space shall be used as padding or as piggybacked STATUS PDU.

Length: 7 bits
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Bit

Description

0000000 The previous RLC PDU was exactly filled with the last segment of an RLC SDU
and there is no "Length Indicator" that indicates the end of the RLC SDU in the
previous RLC PDU.

1111100 UMD PDU: The first data octet in this RLC PDU is the first octet of an RLC
SDU. AMD PDU: Reserved (PDUs with this coding will be discarded by this
version of the protocol).

1111101 Reserved (PDUs with this coding will be discarded by this version of the
protocol).

1111110 AMD PDU: The rest of the RLC PDU includes a piggybacked STATUS PDU.
UMD PDU: Reserved (PDUs with this coding will be discarded by this version
of the protocol).

1111111 The rest of the RLC PDU is padding. The padding length can be zero.

Length: 15bits

Bit

Description

000000000000000

The previous RLC PDU was exactly filled with the last segment of an
RLC SDU and there is no "Length Indicator" that indicates the end of
the RLC SDU in the previous RLC PDU.

111111111111011

The last segment of an RLC SDU was one octet short of exactly filling

the previous RLC PDU and there is no "Length Indicator" that indicates
the end of the RLC SDU in the previous RLC PDU. The remaining one
octet in the previous RLC PDU is ignored.

111111111111100

UMD PDU: The first data octet in this RLC PDU is the first octet of an
RLC SDU. AMD PDU: Reserved (PDUs with this coding will be
discarded by this version of the protocol).

111111111111101

Reserved (PDUs with this coding will be discarded by this version of the
protocol).

111111111111110

AMD PDU: The rest of the RLC PDU includes a piggybacked STATUS
PDU. UMD PDU: Reserved (PDUs with this coding will be discarded by
this version of the protocol).

111111111111111

The rest of the RLC PDU is padding. The padding length can be zero.
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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) equasthe 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):
- submit aRESET PDU to the lower layer;
- start 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 a RESET PDU from the peer entity.
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11.4.2.1 RESET PDU contents to set
The Sender shall:

- setthe HFNI field to the currently highest used HFN (DL HFN when the RESET PDU is sent by UTRAN or UL
HFN when the RESET PDU is sent by the UE);

- setthe RSN field to the sequence number of the RESET PDU. The sequence number of the first RESET PDU
after the AM entity is established or re-established shall be "0". This sequence number isincremented every time
anew RESET PDU istransmitted, but not when a RESET PDU is retransmitted.

11.4.3 Reception of the RESET PDU by the Receiver
Upon reception of a RESET PDU the Receiver shall:
- if the RSN value in the RESET PDU isthe same asthe RSN vaue in the last received RESET PDU:

- only submit aRESET ACK PDU to the lower layer with the contents set exactly asin the last transmitted
RESET ACK PDU (i.e., in this case the RLC entity is not reset).

- if the RESET PDU isthefirst RESET PDU received since the entity was (re-)established or the RSN valueis
different from the RSN valuein the last received RESET PDU:

- submit aRESET ACK PDU to the lower layer with the content set as specified in subclause 11.4.3.1;

- reset the state variables described in subclause 9.4 except VT(RST) to their initial values,

- stop al the timers described in subclause 9.5 except Timer_RST;

- reset configurable parameters to their configured val ues,

- discard all RLC PDUs in the receiving side of the AM RLC entity;

- discard al RLC SDUs that were transmitted before the reset in the transmitting side of the AM RLC entity;

- setthe HFN (DL HFN when the RESET PDU isreceived in UE or UL HFN when the RESET PDU is
received in UTRAN) equal to the HFNI field in the received RESET PDU;

- increase with one the UL HFN and DL HFN, and the updated HFN values shall be used for the first
transmitted and received AMD PDUs after the reset procedure.

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 SDUs discard in the transmitting side of the AM RLC entity until the end
of thenext TTI.

11.4.3.1 RESET ACK PDU contents to set
The Receiver shal:

- set the hyper frame number indicator field (HFNI) to the currently highest used HFN (DL HFN when the RESET
ACK PDU issent by UTRAN or UL HFN when the RESET ACK PDU is sent by the UE);

- setthe RSN field to the same value as in the corresponding received RESET PDU.

11.4.4 Reception of the RESET ACK PDU by the Sender
Upon reception of aRESET ACK PDU, the Sender shall:

- if the Sender has already transmitted a RESET PDU which has not been yet acknowledged by a RESET ACK
PDU:

- if thereceived RSN value is the same as the one in the corresponding RESET PDU:

- setthe HFN value (DL HFN when the RESET ACK PDU isreceived in UE or UL HFN when the RESET
ACK PDU isreceived in UTRAN) to the HFNI field of the received RESET ACK PDU;
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- reset the state variables described in subclause 9.4 to their initial values;
- stop al the timers described in subclause 9.5;

- reset configurable parameters to their configured val ues,

- discard all RLC PDUs in the receiving side of the AM RLC entity;

- discard al RLC SDUs that were transmitted before the reset in the transmitting side of the AM RLC
entity;

- increase with one the UL HFN and DL HFN, and the updated HFN values shall be used for the first
transmitted and received AMD PDUs after the reset procedure;

- otherwise (if the received RSN valueis not the same as the one in the corresponding RESET PDU):
- discard the RESET ACK PDU,;

- otherwise (if the Sender has not transmitted a RESET PDU which has not been yet acknowledged by a RESET
ACK PDU):

- discard the RESET ACK PDU.
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 SDUs discard in the transmitting side until the end of the next TTI.
11.4.4a Reached maximum number of attempts
If VT(RST) = MaxRST, the Sender shall:
- terminate the ongoing RLC RESET procedure;
- stopthetimer Timer RST if it was started;

- indicate unrecoverable error to upper layer.
11.4.5 Abnormal cases

11.45.1 Timer_RST timeout
If Timer_RST expires before the reset procedure is terminated, the Sender shall:
- increment VT(RST) by one;
- if VT(RST)<MaxRST:
- setthe RESET PDU as previoudly transmitted (even if additional SDUs were discarded in the mean-time);
- transmit the RESET PDU,;
- restart Timer_RST.
- dse(if VT(RST) = MaxRST):

- perform the actions specified in subclause 11.4.4a

11.45.2 Void

11.4.5.3 Reception of the RESET PDU by the Sender
Upon reception of a RESET PDU, the Sender shall:
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- submit aRESET ACK PDU to the lower layer with the content set as specified in subclause 11.4.3.1;

- reset the state variables described in subclause 9.4 except VT(RST) to their initial values,

- stop al the timers described in subclause 9.5 except Timer_RST;

- reset configurable parameters to their configured val ues,

- discard al RLC PDUs in thereceiving side of the AM RLC entity;

- discard all RLC SDUs that were transmitted before the reset in the transmitting side of the AM RLC entity;

- setthe HFN (DL HFN when the RESET PDU isreceived in UE or UL HFN when the RESET PDU is received
in UTRAN) egual to the HFNI field in the received RESET PDU,;

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 SDUs discard in the transmitting side until the end of the next TTI.
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9.2.2.8 Length Indicator (LI)
A "Length Indicator" is used to indicate the last octet of each RLC SDU ending within the PDU.

Except for the predefined val ues reserved for special purposes and listed in the tables below, the "Length Indicator"”
shall:

- be set to the number of octets between the end of the RLC header and up to and including the last octet of an
RLC SDU segment;

- beincluded in the PDUs that they refer to.

The size of the "Length Indicator" may be either 7 bits or 15 bits. The value of a"Length Indicator" shall not exceed the
values specified in subclauses 11.2.4.2 and 11.3.4.5 respectively for UMD and AMD PDUs.

The "Length Indicators’ which refer to the same PDU shall:
- not be reordered in case of retransmission;
- bein the same order asthe RLC SDUs that they refer to.
For AM:
- ifthe"AMD PDU size" is< 12626 octets:
- 7-bit "Length Indicators' shall be used.
- ese
- 15-bit "Length Indicators" shall be used.
- thesize of the "Length Indicator” is always the same for al AMD PDUs, for one RLC entity.

For UM:

if the"largest UMD PDU size" is< 125125 octets:
- 7-bit "Length Indicators' shall be used.

- ese

- 15-hit "Length Indicators® shall be used.

- between modifications of the "largest UMD PDU size", the size of the "Length Indicator" is the same for al
UMD PDUs;

- if the RLC SDU beginsin the beginning of the RLC PDU; and
- if the RLC PDU istransmitted in uplink; and

- if the"Length Indicators' indicating that a RLC SDU ended exactly in the end or one octet short (only when 15-
bit "Length Indicators' is used) of the previous RLC PDU are not present:

- if 7-bit "Length Indicator" is used:
- the"Length Indicator" with value "111 1100" shall be used,;
- if 15-bit "Length Indicator" is used:
- the"Length Indicator” with value"111 1111 1111 1100" shall be used.
- indownlink:
- if 7-bit "Length Indicator" is used:

- the Receiver shal be prepared to receive the "Length Indicator” with value "111 1100";
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- the Receiver shall follow the discard rulesin subclause 11.2.3 both when the "Length Indicator" with
value"111 1100" is present and when it is absent.

- if 15-bit "Length Indicator" is used:
- the Receiver shall be prepared to receive the "Length Indicator” with value"111 1111 1111 1100";

- the Receiver shall follow the discard rulesin subclause 11.2.3 both when the "Length Indicator" with
value"111 1111 1111 1100" is present and when it is absent.

In the case where the end of the last segment of an RLC SDU exactly ends at the end of a PDU and thereis no "Length
Indicator" that indicates the end of the RLC SDU:

- if 7-bit "Length Indicator” is used:

- a"Length Indicator" with value "000 0000" shall be placed as the first "Length Indicator" in the following
PDU;

- if 15-bit "Length Indicator" is used:

- a"Length Indicator" with value "000 0000 0000 0000" shall be placed as the first "Length Indicator” in the
following PDU.

In the case where a PDU contains a 15-bit "Length Indicator” indicating that an RLC SDU ends with one octet |eft in
the PDU, the last octet of this PDU shall:

- be padded by the Sender and ignored by the Receiver though there is no "Length Indicator" indicating the
existence of Padding; and

- not befilled with the first octet of the next RLC SDU data.

In the case where 15-bit "Length Indicators" are used in a PDU and the last segment of an RLC SDU is one octet short
of exactly filling the PDU:

- if a15-bit "Length Indicator" is used for the following PDU:

- the"Length Indicator" with value "111 1111 1111 1011" shall be placed as the first "Length Indicator" in the
following PDU;

- theremaining one octet in the current PDU shall be padded by the Sender and ignored at the Receiver though
thereis no "Length Indicator" indicating the existence of Padding;

- if a7-bit "Length Indicator" is used for the following PDU:
- if RLCisconfigured for UM mode;

- the"Length Indicator" with value "000 0000" shall be placed as the first "Length indicator” in the
following PDU and its " Sequence Number" shall be incremented by 2 before it is transmitted.

For UM and AM RLC:

- if a7 bit "Length Indicator" isused in a RLC PDU and one or more padding octets are present in the RLC PDU
after the end of thelast RLC SDU:

- indicate the presence of padding by including a"Length Indicator” with value "1111111" asthe last "Length
Indicator" in the PDU.

- if al5 hit "Length Indicator” isused in aRLC PDU and two or more padding octets are present in the RLC PDU
after the end of thelast RLC SDU:

- indicate the presence of padding by including a"Length Indicator” with value"111 1111 1111 1111" asthe
last "Length Indicator" in the PDU.

NOTE: After the "Length Indicator" indicating the presence of padding has been included in the RLC PDU, the
length of the padding may be zero.
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If a"Length Indicator" is still awaiting transmission and thereisno RLC SDU available, an RLC PDU consisting of this
"Length Indicator", the appropriate padding "Length Indicator" and padding may be transmitted.

Predefined values of the "Length Indicator" are used to indicate padding. The values that are reserved for special
purposes are listed in the tables below depending on the size of the "Length Indicator”. Only predefined "Length
Indicator" values can refer to the padding space. These values shall only be placed after all other "Length Indicators" for
aPDU.

STATUS PDUs can be piggybacked on the AMD PDU by using part or all of the padding space. A predefined "Length
Indicator" shall be used to indicate the presence of a piggybacked STATUS PDU. This"Length Indicator" replaces the
padding "Length Indicator”. The piggybacked STATUS PDU shall be appended immediately following the PDU data.
When only part of the padding space is used, the end of the piggybacked STATUS PDU isindicated by one of the SUFI
fieldsNO_MORE or ACK. Thus no additional "Length Indicator” is required to show that thereis still padding in the
AMD PDU.

If "SDU discard with explicit signalling" is configured:

- an AMD PDU can contain a maximum number of 15 "Length Indicators® indicating the end of 15 corresponding
SDUs; and

- therest of the AMD PDU space shall be used as padding or as piggybacked STATUS PDU.
Length: 7 bits

Bit Description
0000000 The previous RLC PDU was exactly filled with the last segment of an RLC SDU
and there is no "Length Indicator" that indicates the end of the RLC SDU in the
previous RLC PDU.
1111100 UMD PDU: The first data octet in this RLC PDU is the first octet of an RLC
SDU. AMD PDU: Reserved (PDUs with this coding will be discarded by this
version of the protocol).
1111101 Reserved (PDUs with this coding will be discarded by this version of the
protocol).
1111110 AMD PDU: The rest of the RLC PDU includes a piggybacked STATUS PDU.
UMD PDU: Reserved (PDUs with this coding will be discarded by this version
of the protocol).
1111111 The rest of the RLC PDU is padding. The padding length can be zero.

Length: 15bits

Bit Description
000000000000000 The previous RLC PDU was exactly filled with the last segment of an
RLC SDU and there is no "Length Indicator" that indicates the end of
the RLC SDU in the previous RLC PDU.
111111111111011 The last segment of an RLC SDU was one octet short of exactly filling
the previous RLC PDU and there is no "Length Indicator" that indicates
the end of the RLC SDU in the previous RLC PDU. The remaining one
octet in the previous RLC PDU is ignored.
1121211112111100 UMD PDU: The first data octet in this RLC PDU is the first octet of an
RLC SDU. AMD PDU: Reserved (PDUs with this coding will be
discarded by this version of the protocol).

111111111111101 Reserved (PDUs with this coding will be discarded by this version of the
protocol).
11212111212111110 AMD PDU: The rest of the RLC PDU includes a piggybacked STATUS

PDU. UMD PDU: Reserved (PDUs with this coding will be discarded by
this version of the protocol).
111111111111111 The rest of the RLC PDU is padding. The padding length can be zero.
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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) equasthe 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):
- submit aRESET PDU to the lower layer;
- start 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 a RESET PDU from the peer entity.
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11.4.2.1 RESET PDU contents to set
The Sender shall:

- setthe HFNI field to the currently highest used HFN (DL HFN when the RESET PDU is sent by UTRAN or UL
HFN when the RESET PDU is sent by the UE);

- setthe RSN field to the sequence number of the RESET PDU. The sequence number of the first RESET PDU
after the AM entity is established or re-established shall be "0". This sequence number isincremented every time
anew RESET PDU istransmitted, but not when a RESET PDU is retransmitted.

11.4.3 Reception of the RESET PDU by the Receiver
Upon reception of a RESET PDU the Receiver shall:
- if the RSN value in the RESET PDU isthe same asthe RSN vaue in the last received RESET PDU:

- only submit aRESET ACK PDU to the lower layer with the contents set exactly asin the last transmitted
RESET ACK PDU (i.e., in this case the RLC entity is not reset).

- if the RESET PDU isthefirst RESET PDU received since the entity was (re-)established or the RSN valueis
different from the RSN valuein the last received RESET PDU:

- submit aRESET ACK PDU to the lower layer with the content set as specified in subclause 11.4.3.1;

- reset the state variables described in subclause 9.4 except VT(RST) to their initial values,

- stop al the timers described in subclause 9.5 except Timer_RST;

- reset configurable parameters to their configured val ues,

- discard all RLC PDUs in the receiving side of the AM RLC entity;

- discard al RLC SDUs that were transmitted before the reset in the transmitting side of the AM RLC entity;

- setthe HFN (DL HFN when the RESET PDU isreceived in UE or UL HFN when the RESET PDU is
received in UTRAN) equal to the HFNI field in the received RESET PDU;

- increase with one the UL HFN and DL HFN, and the updated HFN values shall be used for the first
transmitted and received AMD PDUs after the reset procedure.

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 SDUs discard in the transmitting side of the AM RLC entity until the end
of thenext TTI.

11.4.3.1 RESET ACK PDU contents to set
The Receiver shal:

- set the hyper frame number indicator field (HFNI) to the currently highest used HFN (DL HFN when the RESET
ACK PDU issent by UTRAN or UL HFN when the RESET ACK PDU is sent by the UE);

- setthe RSN field to the same value as in the corresponding received RESET PDU.

11.4.4 Reception of the RESET ACK PDU by the Sender
Upon reception of aRESET ACK PDU, the Sender shall:

- if the Sender has already transmitted a RESET PDU which has not been yet acknowledged by a RESET ACK
PDU:

- if thereceived RSN value is the same as the one in the corresponding RESET PDU:

- setthe HFN value (DL HFN when the RESET ACK PDU isreceived in UE or UL HFN when the RESET
ACK PDU isreceived in UTRAN) to the HFNI field of the received RESET ACK PDU;
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- reset the state variables described in subclause 9.4 to their initial values;
- stop al the timers described in subclause 9.5;

- reset configurable parameters to their configured val ues,

- discard all RLC PDUs in the receiving side of the AM RLC entity;

- discard al RLC SDUs that were transmitted before the reset in the transmitting side of the AM RLC
entity;

- increase with one the UL HFN and DL HFN, and the updated HFN values shall be used for the first
transmitted and received AMD PDUs after the reset procedure;

- otherwise (if the received RSN valueis not the same as the one in the corresponding RESET PDU):
- discard the RESET ACK PDU,;

- otherwise (if the Sender has not transmitted a RESET PDU which has not been yet acknowledged by a RESET
ACK PDU):

- discard the RESET ACK PDU.
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 SDUs discard in the transmitting side until the end of the next TTI.
11.4.4a Reached maximum number of attempts
If VT(RST) = MaxRST, the Sender shall:
- terminate the ongoing RLC RESET procedure;
- stopthetimer Timer RST if it was started;

- indicate unrecoverable error to upper layer.
11.4.5 Abnormal cases

11.45.1 Timer_RST timeout
If Timer_RST expires before the reset procedure is terminated, the Sender shall:
- increment VT(RST) by one;
- if VT(RST)<MaxRST:
- setthe RESET PDU as previoudly transmitted (even if additional SDUs were discarded in the mean-time);
- transmit the RESET PDU,;
- restart Timer_RST.
- dse(if VT(RST) = MaxRST):

- perform the actions specified in subclause 11.4.4a

11.45.2 Void

11.4.5.3 Reception of the RESET PDU by the Sender
Upon reception of a RESET PDU, the Sender shall:
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- submit aRESET ACK PDU to the lower layer with the content set as specified in subclause 11.4.3.1;

- reset the state variables described in subclause 9.4 except VT(RST) to their initial values,

- stop al the timers described in subclause 9.5 except Timer_RST;

- reset configurable parameters to their configured val ues,

- discard al RLC PDUs in thereceiving side of the AM RLC entity;

- discard all RLC SDUs that were transmitted before the reset in the transmitting side of the AM RLC entity;

- setthe HFN (DL HFN when the RESET PDU isreceived in UE or UL HFN when the RESET PDU is received
in UTRAN) egual to the HFNI field in the received RESET PDU,;

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 SDUs discard in the transmitting side until the end of the next TTI.
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9.2.2.8 Length Indicator (LI)
A "Length Indicator" is used to indicate the last octet of each RLC SDU ending within the PDU.

Except for the predefined val ues reserved for special purposes and listed in the tables below, the "Length Indicator"”
shall:

- be set to the number of octets between the end of the RLC header and up to and including the last octet of an
RLC SDU segment;

- beincluded in the PDUs that they refer to.

The size of the "Length Indicator" may be either 7 bits or 15 bits. The value of a"Length Indicator" shall not exceed the
values specified in subclauses 11.2.4.2 and 11.3.4.5 respectively for UMD and AMD PDUs.

The "Length Indicators’ which refer to the same PDU shall:
- not be reordered in case of retransmission;
- bein the same order asthe RLC SDUs that they refer to.
For AM:
- ifthe"AMD PDU size" is< 12626 octets:
- 7-bit "Length Indicators' shall be used.
- ese
- 15-bit "Length Indicators" shall be used.
- thesize of the "Length Indicator” is always the same for al AMD PDUs, for one RLC entity.

For UM:

if the"largest UMD PDU size" is< 125125 octets:
- 7-bit "Length Indicators' shall be used.

- ese

- 15-hit "Length Indicators® shall be used.

- between modifications of the "largest UMD PDU size", the size of the "Length Indicator" is the same for al
UMD PDUs;

- if the RLC SDU beginsin the beginning of the RLC PDU; and
- if the RLC PDU istransmitted in uplink; and

- if the"Length Indicators' indicating that a RLC SDU ended exactly in the end or one octet short (only when 15-
bit "Length Indicators' is used) of the previous RLC PDU are not present:

- if 7-bit "Length Indicator" is used:
- the"Length Indicator" with value "111 1100" shall be used,;
- if 15-bit "Length Indicator" is used:
- the"Length Indicator” with value"111 1111 1111 1100" shall be used.
- indownlink:
- if 7-bit "Length Indicator" is used:

- the Receiver shal be prepared to receive the "Length Indicator” with value "111 1100";
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- the Receiver shall follow the discard rulesin subclause 11.2.3 both when the "Length Indicator" with
value"111 1100" is present and when it is absent.

- if 15-bit "Length Indicator" is used:
- the Receiver shall be prepared to receive the "Length Indicator” with value"111 1111 1111 1100";

- the Receiver shall follow the discard rulesin subclause 11.2.3 both when the "Length Indicator" with
value"111 1111 1111 1100" is present and when it is absent.

In the case where the end of the last segment of an RLC SDU exactly ends at the end of a PDU and thereis no "Length
Indicator" that indicates the end of the RLC SDU:

- if 7-bit "Length Indicator” is used:

- a"Length Indicator" with value "000 0000" shall be placed as the first "Length Indicator" in the following
PDU;

- if 15-bit "Length Indicator" is used:

- a"Length Indicator" with value "000 0000 0000 0000" shall be placed as the first "Length Indicator” in the
following PDU.

In the case where a PDU contains a 15-bit "Length Indicator” indicating that an RLC SDU ends with one octet |eft in
the PDU, the last octet of this PDU shall:

- be padded by the Sender and ignored by the Receiver though there is no "Length Indicator" indicating the
existence of Padding; and

- not befilled with the first octet of the next RLC SDU data.

In the case where 15-bit "Length Indicators" are used in a PDU and the last segment of an RLC SDU is one octet short
of exactly filling the PDU:

- if a15-bit "Length Indicator" is used for the following PDU:

- the"Length Indicator" with value "111 1111 1111 1011" shall be placed as the first "Length Indicator" in the
following PDU;

- theremaining one octet in the current PDU shall be padded by the Sender and ignored at the Receiver though
thereis no "Length Indicator" indicating the existence of Padding;

- if a7-bit "Length Indicator" is used for the following PDU:
- if RLCisconfigured for UM mode;

- the"Length Indicator" with value "000 0000" shall be placed as the first "Length indicator” in the
following PDU and its " Sequence Number" shall be incremented by 2 before it is transmitted.

For UM and AM RLC:

- if a7 bit "Length Indicator" isused in a RLC PDU and one or more padding octets are present in the RLC PDU
after the end of thelast RLC SDU:

- indicate the presence of padding by including a"Length Indicator” with value "1111111" asthe last "Length
Indicator" in the PDU.

- if al5 hit "Length Indicator” isused in aRLC PDU and two or more padding octets are present in the RLC PDU
after the end of thelast RLC SDU:

- indicate the presence of padding by including a"Length Indicator” with value"111 1111 1111 1111" asthe
last "Length Indicator" in the PDU.

NOTE: After the "Length Indicator" indicating the presence of padding has been included in the RLC PDU, the
length of the padding may be zero.
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If a"Length Indicator" is still awaiting transmission and thereisno RLC SDU available, an RLC PDU consisting of this
"Length Indicator", the appropriate padding "Length Indicator" and padding may be transmitted.

Predefined values of the "Length Indicator" are used to indicate padding. The values that are reserved for special
purposes are listed in the tables below depending on the size of the "Length Indicator”. Only predefined "Length
Indicator" values can refer to the padding space. These values shall only be placed after all other "Length Indicators" for
aPDU.

STATUS PDUs can be piggybacked on the AMD PDU by using part or all of the padding space. A predefined "Length
Indicator" shall be used to indicate the presence of a piggybacked STATUS PDU. This"Length Indicator" replaces the
padding "Length Indicator”. The piggybacked STATUS PDU shall be appended immediately following the PDU data.
When only part of the padding space is used, the end of the piggybacked STATUS PDU isindicated by one of the SUFI
fieldsNO_MORE or ACK. Thus no additional "Length Indicator” is required to show that thereis still padding in the
AMD PDU.

If "SDU discard with explicit signalling" is configured:

- an AMD PDU can contain a maximum number of 15 "Length Indicators® indicating the end of 15 corresponding
SDUs; and

- therest of the AMD PDU space shall be used as padding or as piggybacked STATUS PDU.
Length: 7 bits

Bit Description
0000000 The previous RLC PDU was exactly filled with the last segment of an RLC SDU
and there is no "Length Indicator" that indicates the end of the RLC SDU in the
previous RLC PDU.
1111100 UMD PDU: The first data octet in this RLC PDU is the first octet of an RLC
SDU. AMD PDU: Reserved (PDUs with this coding will be discarded by this
version of the protocol).
1111101 Reserved (PDUs with this coding will be discarded by this version of the
protocol).
1111110 AMD PDU: The rest of the RLC PDU includes a piggybacked STATUS PDU.
UMD PDU: Reserved (PDUs with this coding will be discarded by this version
of the protocol).
1111111 The rest of the RLC PDU is padding. The padding length can be zero.

Length: 15bits

Bit Description
000000000000000 The previous RLC PDU was exactly filled with the last segment of an
RLC SDU and there is no "Length Indicator" that indicates the end of
the RLC SDU in the previous RLC PDU.
111111111111011 The last segment of an RLC SDU was one octet short of exactly filling
the previous RLC PDU and there is no "Length Indicator" that indicates
the end of the RLC SDU in the previous RLC PDU. The remaining one
octet in the previous RLC PDU is ignored.
1121211112111100 UMD PDU: The first data octet in this RLC PDU is the first octet of an
RLC SDU. AMD PDU: Reserved (PDUs with this coding will be
discarded by this version of the protocol).

111111111111101 Reserved (PDUs with this coding will be discarded by this version of the
protocol).
11212111212111110 AMD PDU: The rest of the RLC PDU includes a piggybacked STATUS

PDU. UMD PDU: Reserved (PDUs with this coding will be discarded by
this version of the protocol).
111111111111111 The rest of the RLC PDU is padding. The padding length can be zero.
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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) equasthe 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):
- submit aRESET PDU to the lower layer;
- start 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 a RESET PDU from the peer entity.
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11.4.2.1 RESET PDU contents to set
The Sender shall:

- setthe HFNI field to the currently highest used HFN (DL HFN when the RESET PDU is sent by UTRAN or UL
HFN when the RESET PDU is sent by the UE);

- setthe RSN field to the sequence number of the RESET PDU. The sequence number of the first RESET PDU
after the AM entity is established or re-established shall be "0". This sequence number isincremented every time
anew RESET PDU istransmitted, but not when a RESET PDU is retransmitted.

11.4.3 Reception of the RESET PDU by the Receiver
Upon reception of a RESET PDU the Receiver shall:
- if the RSN value in the RESET PDU isthe same asthe RSN vaue in the last received RESET PDU:

- only submit aRESET ACK PDU to the lower layer with the contents set exactly asin the last transmitted
RESET ACK PDU (i.e., in this case the RLC entity is not reset).

- if the RESET PDU isthefirst RESET PDU received since the entity was (re-)established or the RSN valueis
different from the RSN valuein the last received RESET PDU:

- submit aRESET ACK PDU to the lower layer with the content set as specified in subclause 11.4.3.1;

- reset the state variables described in subclause 9.4 except VT(RST) to their initial values,

- stop al the timers described in subclause 9.5 except Timer_RST;

- reset configurable parameters to their configured val ues,

- discard all RLC PDUs in the receiving side of the AM RLC entity;

- discard al RLC SDUs that were transmitted before the reset in the transmitting side of the AM RLC entity;

- setthe HFN (DL HFN when the RESET PDU isreceived in UE or UL HFN when the RESET PDU is
received in UTRAN) equal to the HFNI field in the received RESET PDU;

- increase with one the UL HFN and DL HFN, and the updated HFN values shall be used for the first
transmitted and received AMD PDUs after the reset procedure.

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 SDUs discard in the transmitting side of the AM RLC entity until the end
of thenext TTI.

11.4.3.1 RESET ACK PDU contents to set
The Receiver shal:

- set the hyper frame number indicator field (HFNI) to the currently highest used HFN (DL HFN when the RESET
ACK PDU issent by UTRAN or UL HFN when the RESET ACK PDU is sent by the UE);

- setthe RSN field to the same value as in the corresponding received RESET PDU.

11.4.4 Reception of the RESET ACK PDU by the Sender
Upon reception of aRESET ACK PDU, the Sender shall:

- if the Sender has already transmitted a RESET PDU which has not been yet acknowledged by a RESET ACK
PDU:

- if thereceived RSN value is the same as the one in the corresponding RESET PDU:

- setthe HFN value (DL HFN when the RESET ACK PDU isreceived in UE or UL HFN when the RESET
ACK PDU isreceived in UTRAN) to the HFNI field of the received RESET ACK PDU;
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- reset the state variables described in subclause 9.4 to their initial values;
- stop al the timers described in subclause 9.5;

- reset configurable parameters to their configured val ues,

- discard all RLC PDUs in the receiving side of the AM RLC entity;

- discard al RLC SDUs that were transmitted before the reset in the transmitting side of the AM RLC
entity;

- increase with one the UL HFN and DL HFN, and the updated HFN values shall be used for the first
transmitted and received AMD PDUs after the reset procedure;

- otherwise (if the received RSN valueis not the same as the one in the corresponding RESET PDU):
- discard the RESET ACK PDU,;

- otherwise (if the Sender has not transmitted a RESET PDU which has not been yet acknowledged by a RESET
ACK PDU):

- discard the RESET ACK PDU.
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 SDUs discard in the transmitting side until the end of the next TTI.
11.4.4a Reached maximum number of attempts
If VT(RST) = MaxRST, the Sender shall:
- terminate the ongoing RLC RESET procedure;
- stopthetimer Timer RST if it was started;

- indicate unrecoverable error to upper layer.
11.4.5 Abnormal cases

11.45.1 Timer_RST timeout
If Timer_RST expires before the reset procedure is terminated, the Sender shall:
- increment VT(RST) by one;
- if VT(RST)<MaxRST:
- setthe RESET PDU as previoudly transmitted (even if additional SDUs were discarded in the mean-time);
- transmit the RESET PDU,;
- restart Timer_RST.
- dse(if VT(RST) = MaxRST):

- perform the actions specified in subclause 11.4.4a

11.45.2 Void

11.4.5.3 Reception of the RESET PDU by the Sender
Upon reception of a RESET PDU, the Sender shall:
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- submit aRESET ACK PDU to the lower layer with the content set as specified in subclause 11.4.3.1;

- reset the state variables described in subclause 9.4 except VT(RST) to their initial values,

- stop al the timers described in subclause 9.5 except Timer_RST;

- reset configurable parameters to their configured val ues,

- discard al RLC PDUs in thereceiving side of the AM RLC entity;

- discard all RLC SDUs that were transmitted before the reset in the transmitting side of the AM RLC entity;

- setthe HFN (DL HFN when the RESET PDU isreceived in UE or UL HFN when the RESET PDU is received
in UTRAN) egual to the HFNI field in the received RESET PDU,;

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 SDUs discard in the transmitting side until the end of the next TTI.
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