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Proposed change affects:  UICC apps%el:| ME Radio Access Network|[X | Core Network|:|
Title: 3 SDU Concatenation Exceptions and SDU Concatenation in AM Mode
Source: ¥ RANWG2
Work item code: 38 TEI Date: 3 28 August 2003
Category: ¥ F Release: 8 R99
Use one of the following categories: Use one of the following releases:
F (correction) 2 (GSM Phase 2)
A (corresponds to a correction in an earlier R96 (Release 1996)
release) R97 (Release 1997)
B (addition of feature), R98 (Release 1998)
C (functional modification of feature) R99 (Release 1999)
D (editorial modification) Rel-4  (Release 4)
Detailed explanations of the above categories can Rel-5 (Release 5)
be found in 3GPP TR 21.900. Rel-6  (Release 6)

Reason for change: 3 1. When 15-bit Length Indicators are used and an SDU ends with either one octet | eft or
one octet short of exactly filling the PDU, thelast octet of the PDU shall be padded.
Thisis specified in subclause 9.2.2.8. However, it is mandated in subclauses 9.2.2.9 and
11.2.2.2 that an RLC SDU shall be concatenated with the next RLC SDU to avoid
unnecessary padding. Thismay lead to inconsistent behaviours.

2. The concatenation behaviour ismissing in AM data transfer procedure.

Summary of change: 8 1. SDU concatenation behavioursin subclauses 9.2.2.9 and 11.2.2.2 are clarified to align
with the behaviour specified in subclause 9.2.2.8.

2. The SDU concatenation behaviour isadded in AM data transfer procedure.

Consequences if 38 If thefirst change of the CRis not implemented, the reassembled SDU data may either
not approved: missthefirst octet or contain one excess octet at the beginning.
If the second change of the CR isnot implemented, RLC SDUs would not be concatenated
in AM mode, athough it is unlikely that UE or UTRAN was implemented that way, and
the efficiency of AM data transmission would be degraded.

Impact analysis:
Impacted functionality: RLC SDU concatenation.

Correction type: Clarification of a function where the specification isincons stent. Does
not affect implementation behaving like indicated in the CR, would affect implementations
behaving otherwise.

I nteroperability:
+ |solated impact: the impact isisolated; only the corrected functiondity is affected.

+ Thefirg change of the CR implemented only by UTRAN or only by UE: In the
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unlikely event that the peer implementation does not behave as specified by this CR,
the reassembled SDU data may be corrupted.

+ The second change of the CR implemented only by UTRAN or only by UE:
Efficiency of AM data transmission would be degraded. No interoperability problems
are foreseen.

Clauses affected: ¥ 9.2.29 11.2.2.2,11.3.2

Y

Other core specifications E
Test specifications
O&M Specifications

Other specs E
affected:

X|X|X|Z

Other comments: 38

How to create CRs using this form:
Comprehensive information and tips about how to create CRs can be found at http://www.3gpp.org/specs/CR.htm.

Below is a brief summary:

1) Fill out the above form. The symbols above marked 3 contain pop-up help information about the field that they are
closest to.

2) Obtain the latest version for the release of the specification to which the change is proposed. Use the MS Word
"revision marks" feature (also known as "track changes") when making the changes. All 3GPP specifications can be
downloaded from the 3GPP server under ftp://ftp.3gpp.ora/specs/ For the latest version, look for the directory name
with the latest date e.g. 2001-03 contains the specifications resulting from the March 2001 TSG meetings.

3) With "track changes" disabled, paste the entire CR form (use CTRL-A to select it) into the specification
just in front of the clause containing the first piece of changed text. Delete those parts of the
specification which are not relevant to the change request.
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Release 1999 30 3GPP TS 25.322 V3.15.0 (2003-06)

9.2.29 Data field

RLC SDUs or segments of RLC SDUs are mapped to thisfield in trangparent, unacknowledged and acknowl edged
modes.

Transparent mode data:
- thelength of RLC SDUsisnot constrained to a multiple of 8 hits;
- if "Segmentation” is configured:
- al theRLC PDUs carrying segments of a RLC SDU shall besentin one TTI;
- only RLC PDUs carrying segments from a single RLC SDU shall be sent in one TTI;
- otherwise (Segmentation is not configured):
- TMD PDU sizeisfixed within asingle TTI and is equa to the RLC SDU size.
Unacknowledged mode data and Acknowledged mode data:
- thelength of RLC SDUs s constrained to a multiple of 8 hits;

- thelast segment of an RLC SDU shall be concatenated with the first segment of the next RLC SDU in order to
fill the datafield completely and avoid unnecessary padding_unless otherwise specified in subclause 9.2.2.8. The
"Length Indicator” field is used to point the borders between RLC SDUs (see subclause 9.2.2.8).
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Release 1999 57 3GPP TS 25.322 V3.15.0 (2003-06)

11.2.2.2 Submission of UMD PDUs to the lower layer
If one or more SDUs have been scheduled for transmission according to subclause 11.2.2, the Sender shall:
- inform the lower layer of the number and size of SDUs scheduled for transmission;

- segment, and if possible concatenate the SDUs according to the PDU sizesindicated by the lower layer (see
subclause 9.2.2.9);

- submit to the lower layer, the requested number of UMD PDUSs;
- update VT(US) for each UMD PDU submitted to the lower layer (see subclause 9.4);

- buffer the SDUs that are not submitted to the lower layer according to the discard configuration (see subclause
9.7.3).
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Release 1999 59 3GPP TS 25.322 V3.15.0 (2003-06)

11.3.2 Transmission of AMD PDU

Upon arequest of acknowledged mode data transfer from upper layers or upon retransmission of AMD PDUSs, the
Sender shall:

- when RLC SDUs arereceived from upper layers:

- segment, and if possible concatenate the RLC SDUs into AMD PDUs wherethe fixed PDU sizeis
configured by upper layer (see subclause 9.2.2.9);

- seta"Length Indicator" field for each SDU that endsin the AMD PDU according to subclause 9.2.2.8;
- if "Timer based SDU Discard with explicit signalling” is configured:
- dartatimer Timer_Discard for each SDU received from upper layer (see subclause 9.7.3);
- schedule the AMD PDUs for transmission;
- if oneor several AMD PDUs have been negatively acknowledged (see subclause 11.5.3):
- schedule the AMD PDUs that were negatively acknowledged for retransmission;
- if apall has been triggered by either the poll triggers"Poll timer" or "Timer based" (see subclause 9.7.1); and
- if polling isnot prohibited (see subclause 9.5); and
- ifno AMD PDU is scheduled for transmission or retransmisson:
- if thevalue of "Configured _Tx_Window_Size" islarger than or equal to "2048":
- sdect the AMD PDU with " Sequence Number” equal to VT(S)-1.
- otherwiseif the "Configured_Tx_Window_Size" islessthan "2048";
- sdect the AMD PDU with " Sequence Number" equal to VT(S)-1; or
- sdlect an AMD PDU that hasnot yet been acknowledged by the peer entity;

- schedule the selected AMD PDU for retransmission (in order to transmit a poll).

Each time an AMD PDU is scheduled for transmission or retransmission, the Sender shall:
- increment the value of the corresponding VT(DAT);
- if VT(DAT) = MaxDAT:
- perform the actions specified in subclause 11.3.3g;
- else
- notify the lower layer that datais available for transmission;
- perform the actions specified in subclause 11.3.2.2.
In AM, aPDU shall be considered to be a padding PDU if itis:

- an AMD PDU consisting only of an RLC Header with one "Length Indicator" (indicating that therest of the
PDU is padding) and padding; or

- aSTATUSPDU consisting only of a NO_MORE SUFI.

3GPP
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Proposed change affects:  UICC apps%el:| ME Radio Access Network|[X | Core Network|:|
Title: 3 SDU Concatenation Exceptions and SDU Concatenation in AM Mode
Source: ¥ RANWG2
Work item code: 38 TEI Date: 3 28 August 2003
Category: #® A Release: 38 Rel-4
Use one of the following categories: Use one of the following releases:
F (correction) 2 (GSM Phase 2)
A (corresponds to a correction in an earlier R96 (Release 1996)
release) R97 (Release 1997)
B (addition of feature), R98 (Release 1998)
C (functional modification of feature) R99 (Release 1999)
D (editorial modification) Rel-4  (Release 4)
Detailed explanations of the above categories can Rel-5 (Release 5)
be found in 3GPP TR 21.900. Rel-6  (Release 6)

Reason for change: 3 1. When 15-bit Length Indicators are used and an SDU ends with either one octet | eft or
one octet short of exactly filling the PDU, thelast octet of the PDU shall be padded.
Thisis specified in subclause 9.2.2.8. However, it is mandated in subclauses 9.2.2.9 and
11.2.2.2 that an RLC SDU shall be concatenated with the next RLC SDU to avoid
unnecessary padding. Thismay lead to inconsistent behaviours.

2. The concatenation behaviour ismissing in AM data transfer procedure.

Summary of change: 8 1. SDU concatenation behavioursin subclauses 9.2.2.9 and 11.2.2.2 are clarified to align
with the behaviour specified in subclause 9.2.2.8.

2. The SDU concatenation behaviour isadded in AM data transfer procedure.

Consequences if 38 If thefirst change of the CRis not implemented, the reassembled SDU data may either
not approved: missthefirst octet or contain one excess octet at the beginning.
If the second change of the CR isnot implemented, RLC SDUs would not be concatenated
in AM mode, athough it is unlikely that UE or UTRAN was implemented that way, and
the efficiency of AM data transmission would be degraded.

Impact analysis:
Impacted functionality: RLC SDU concatenation.

Correction type: Clarification of a function where the specification isincons stent. Does
not affect implementation behaving like indicated in the CR, would affect implementations
behaving otherwise.

I nteroperability:
+ |solated impact: the impact isisolated; only the corrected functiondity is affected.

+ Thefirg change of the CR implemented only by UTRAN or only by UE: In the
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unlikely event that the peer implementation does not behave as specified by this CR,
the reassembled SDU data may be corrupted.

+ The second change of the CR implemented only by UTRAN or only by UE:
Efficiency of AM data transmission would be degraded. No interoperability problems
are foreseen.

Clauses affected: ¥ 9.2.29 11.2.2.2,11.3.2

Y

Other core specifications E
Test specifications
O&M Specifications

Other specs E
affected:

X|X|X|Z

Other comments: 38

How to create CRs using this form:
Comprehensive information and tips about how to create CRs can be found at http://www.3gpp.org/specs/CR.htm.

Below is a brief summary:

1) Fill out the above form. The symbols above marked 3 contain pop-up help information about the field that they are
closest to.

2) Obtain the latest version for the release of the specification to which the change is proposed. Use the MS Word
"revision marks" feature (also known as "track changes") when making the changes. All 3GPP specifications can be
downloaded from the 3GPP server under ftp://ftp.3gpp.ora/specs/ For the latest version, look for the directory name
with the latest date e.g. 2001-03 contains the specifications resulting from the March 2001 TSG meetings.

3) With "track changes" disabled, paste the entire CR form (use CTRL-A to select it) into the specification
just in front of the clause containing the first piece of changed text. Delete those parts of the
specification which are not relevant to the change request.
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Release 4 31 3GPP TS 25.322 V4.9.0 (2003-06)

9.2.29 Data field

RLC SDUs or segments of RLC SDUs are mapped to thisfield in trangparent, unacknowledged and acknowl edged
modes.

Transparent mode data:
- thelength of RLC SDUsisnot constrained to a multiple of 8 hits;
- if "Segmentation” is configured:
- al theRLC PDUs carrying segments of a RLC SDU shall besentin one TTI;
- only RLC PDUs carrying segments from a single RLC SDU shall be sent in one TTI;
- otherwise (Segmentation is not configured):
- TMD PDU sizeisfixed within asingle TTI and is equa to the RLC SDU size.
Unacknowledged mode data and Acknowledged mode data:
- thelength of RLC SDUs s constrained to a multiple of 8 hits;

- thelast segment of an RLC SDU shall be concatenated with the first segment of the next RLC SDU in order to
fill the datafield completely and avoid unnecessary padding_unless otherwise specified in subclause 9.2.2.8. The
"Length Indicator” field is used to point the borders between RLC SDUs (see subclause 9.2.2.8).
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Release 4 58 3GPP TS 25.322 V4.9.0 (2003-06)

11.2.2.2 Submission of UMD PDUs to the lower layer
If one or more SDUs have been scheduled for transmission according to subclause 11.2.2, the Sender shall:
- inform the lower layer of the number and size of SDUs scheduled for transmission;

- segment, and if possible concatenate the SDUs according to the PDU sizesindicated by the lower layer (see
subclause 9.2.2.9);

- submit to the lower layer, the requested number of UMD PDUSs;
- update VT(US) for each UMD PDU submitted to the lower layer (see subclause 9.4);

- buffer the SDUs that are not submitted to the lower layer according to the discard configuration (see subclause
9.7.3).
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Release 4 60 3GPP TS 25.322 V4.9.0 (2003-06)

11.3.2 Transmission of AMD PDU

Upon arequest of acknowledged mode data transfer from upper layers or upon retransmission of AMD PDUSs, the
Sender shall:

- when RLC SDUs arereceived from upper layers:

- segment, and if possible concatenate the RLC SDUs into AMD PDUs wherethe fixed PDU sizeis
configured by upper layer (see subclause 9.2.2.9);

- seta"Length Indicator" field for each SDU that endsin the AMD PDU according to subclause 9.2.2.8;
- if "Timer based SDU Discard with explicit signalling” is configured:
- dartatimer Timer_Discard for each SDU received from upper layer (see subclause 9.7.3);
- schedule the AMD PDUs for transmission;
- if oneor several AMD PDUs have been negatively acknowledged (see subclause 11.5.3):
- schedule the AMD PDUs that were negatively acknowledged for retransmission;
- if apall has been triggered by either the poll triggers"Poll timer" or "Timer based" (see subclause 9.7.1); and
- if polling isnot prohibited (see subclause 9.5); and
- ifno AMD PDU is scheduled for transmission or retransmisson:
- if thevalue of "Configured _Tx_Window_Size" islarger than or equal to "2048":
- sdect the AMD PDU with " Sequence Number” equal to VT(S)-1.
- otherwiseif the "Configured_Tx_Window_Size" islessthan "2048";
- sdect the AMD PDU with " Sequence Number" equal to VT(S)-1; or
- sdlect an AMD PDU that hasnot yet been acknowledged by the peer entity;

- schedule the selected AMD PDU for retransmission (in order to transmit a poll).

Each time an AMD PDU is scheduled for transmission or retransmission, the Sender shall:
- increment the value of the corresponding VT(DAT);
- if VT(DAT) = MaxDAT:
- perform the actions specified in subclause 11.3.3g;
- else
- notify the lower layer that datais available for transmission;
- perform the actions specified in subclause 11.3.2.2.
In AM, aPDU shall be considered to be a padding PDU if itis:

- an AMD PDU consisting only of an RLC Header with one "Length Indicator" (indicating that therest of the
PDU is padding) and padding; or

- aSTATUSPDU consisting only of a NO_MORE SUFI.
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Proposed change affects:  UICC apps%el:| ME Radio Access Network|[X | Core Network|:|
Title: 3 SDU Concatenation Exceptions and SDU Concatenation in AM Mode
Source: ¥ RANWG2
Work item code: 38 TEI Date: 3 28 August 2003
Category: #® A Release: 38 Rel-5
Use one of the following categories: Use one of the following releases:
F (correction) 2 (GSM Phase 2)
A (corresponds to a correction in an earlier R96 (Release 1996)
release) R97 (Release 1997)
B (addition of feature), R98 (Release 1998)
C (functional modification of feature) R99 (Release 1999)
D (editorial modification) Rel-4  (Release 4)
Detailed explanations of the above categories can Rel-5 (Release 5)
be found in 3GPP TR 21.900. Rel-6  (Release 6)

Reason for change: 3 1. When 15-bit Length Indicators are used and an SDU ends with either one octet | eft or
one octet short of exactly filling the PDU, thelast octet of the PDU shall be padded.
Thisis specified in subclause 9.2.2.8. However, it is mandated in subclauses 9.2.2.9 and
11.2.2.2 that an RLC SDU shall be concatenated with the next RLC SDU to avoid
unnecessary padding. Thismay lead to inconsistent behaviours.

2. The concatenation behaviour ismissing in AM data transfer procedure.

Summary of change: 8 1. SDU concatenation behavioursin subclauses 9.2.2.9 and 11.2.2.2 are clarified to align
with the behaviour specified in subclause 9.2.2.8.

2. The SDU concatenation behaviour isadded in AM data transfer procedure.

Consequences if 38 If thefirst change of the CRis not implemented, the reassembled SDU data may either
not approved: missthefirst octet or contain one excess octet at the beginning.
If the second change of the CR isnot implemented, RLC SDUs would not be concatenated
in AM mode, athough it is unlikely that UE or UTRAN was implemented that way, and
the efficiency of AM data transmission would be degraded.

Impact analysis:
Impacted functionality: RLC SDU concatenation.

Correction type: Clarification of a function where the specification isincons stent. Does
not affect implementation behaving like indicated in the CR, would affect implementations
behaving otherwise.

I nteroperability:
+ |solated impact: the impact isisolated; only the corrected functiondity is affected.

+ Thefirg change of the CR implemented only by UTRAN or only by UE: In the
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unlikely event that the peer implementation does not behave as specified by this CR,
the reassembled SDU data may be corrupted.

+ The second change of the CR implemented only by UTRAN or only by UE:
Efficiency of AM data transmission would be degraded. No interoperability problems
are foreseen.

Clauses affected: ¥ 9.2.29 11.2.2.2,11.3.2

Y

Other core specifications E
Test specifications
O&M Specifications

Other specs E
affected:

X|X|X|Z

Other comments: 38

How to create CRs using this form:
Comprehensive information and tips about how to create CRs can be found at http://www.3gpp.org/specs/CR.htm.

Below is a brief summary:

1) Fill out the above form. The symbols above marked 3 contain pop-up help information about the field that they are
closest to.

2) Obtain the latest version for the release of the specification to which the change is proposed. Use the MS Word
"revision marks" feature (also known as "track changes") when making the changes. All 3GPP specifications can be
downloaded from the 3GPP server under ftp://ftp.3gpp.ora/specs/ For the latest version, look for the directory name
with the latest date e.g. 2001-03 contains the specifications resulting from the March 2001 TSG meetings.

3) With "track changes" disabled, paste the entire CR form (use CTRL-A to select it) into the specification
just in front of the clause containing the first piece of changed text. Delete those parts of the
specification which are not relevant to the change request.
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Release 5 31 3GPP TS 25.322 V5.5.0 (2003-06)

9.2.29 Data field

RLC SDUs or segments of RLC SDUs are mapped to thisfield in trangparent, unacknowledged and acknowl edged
modes.

Transparent mode data:
- thelength of RLC SDUsisnot constrained to a multiple of 8 hits;
- if "Segmentation” is configured:
- al theRLC PDUs carrying segments of a RLC SDU shall besentin one TTI;
- only RLC PDUs carrying segments from a single RLC SDU shall be sent in one TTI;
- otherwise (Segmentation is not configured):
- TMD PDU sizeisfixed within asingle TTI and is equa to the RLC SDU size.
Unacknowledged mode data and Acknowledged mode data:
- thelength of RLC SDUs s constrained to a multiple of 8 hits;

- thelast segment of an RLC SDU shall be concatenated with the first segment of the next RLC SDU in order to
fill the datafield completely and avoid unnecessary padding_unless otherwise specified in subclause 9.2.2.8. The
"Length Indicator” field is used to point the borders between RLC SDUs (see subclause 9.2.2.8).

3GPP



Release 5 58 3GPP TS 25.322 V5.5.0 (2003-06)

11.2.2.2 Submission of UMD PDUs to the lower layer
If one or more SDUs have been scheduled for transmission according to subclause 11.2.2, the Sender shall:
- inform the lower layer of the number and size of SDUs scheduled for transmission;

- segment, and if possible concatenate the SDUs according to the PDU sizesindicated by the lower layer (see
subclause 9.2.2.9);

- submit to the lower layer, the requested number of UMD PDUSs;
- update VT(US) for each UMD PDU submitted to the lower layer (see subclause 9.4);

- buffer the SDUs that are not submitted to the lower layer according to the discard configuration (see subclause
9.7.3).

3GPP



Release 5 60 3GPP TS 25.322 V5.5.0 (2003-06)

11.3.2 Transmission of AMD PDU

Upon arequest of acknowledged mode data transfer from upper layers or upon retransmission of AMD PDUSs, the
Sender shall:

- when RLC SDUs arereceived from upper layers:

- segment, and if possible concatenate the RLC SDUs into AMD PDUs wherethe fixed PDU sizeis
configured by upper layer (see subclause 9.2.2.9);

- seta"Length Indicator" field for each SDU that endsin the AMD PDU according to subclause 9.2.2.8;
- if "Timer based SDU Discard with explicit signalling” is configured:
- dartatimer Timer_Discard for each SDU received from upper layer (see subclause 9.7.3);
- schedule the AMD PDUs for transmission;
- if oneor several AMD PDUs have been negatively acknowledged (see subclause 11.5.3):
- schedule the AMD PDUs that were negatively acknowledged for retransmission;
- if apall has been triggered by either the poll triggers"Poll timer" or "Timer based" (see subclause 9.7.1); and
- if polling isnot prohibited (see subclause 9.5); and
- ifno AMD PDU is scheduled for transmission or retransmisson:
- if thevalue of "Configured _Tx_Window_Size" islarger than or equal to "2048":
- sdect the AMD PDU with " Sequence Number” equal to VT(S)-1.
- otherwiseif the "Configured_Tx_Window_Size" islessthan "2048";
- sdect the AMD PDU with " Sequence Number" equal to VT(S)-1; or
- sdlect an AMD PDU that hasnot yet been acknowledged by the peer entity;

- schedule the selected AMD PDU for retransmission (in order to transmit a poll).

Each time an AMD PDU is scheduled for transmission or retransmission, the Sender shall:
- increment the value of the corresponding VT(DAT);
- if VT(DAT) = MaxDAT:
- perform the actions specified in subclause 11.3.3g;
- else
- notify the lower layer that datais available for transmission;
- perform the actions specified in subclause 11.3.2.2.
In AM, aPDU shall be considered to be a padding PDU if itis:

- an AMD PDU consisting only of an RLC Header with one "Length Indicator" (indicating that therest of the
PDU is padding) and padding; or

- aSTATUSPDU consisting only of a NO_MORE SUFI.
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Proposed change affects:  UICC apps%el:| ME Radio Access Network|[X | Core Network|:|
Title: 38 Decision of Discarded SDUs from Discarded PDUs
Source: ¥ RANWG2
Work item code: 38 TEI Date: 3 29 August 2003
Category: ¥ F Release: 8 R99
Use one of the following categories: Use one of the following releases:
F (correction) 2 (GSM Phase 2)
A (corresponds to a correction in an earlier R96 (Release 1996)
release) R97 (Release 1997)
B (addition of feature), R98 (Release 1998)
C (functional modification of feature) R99 (Release 1999)
D (editorial modification) Rel-4  (Release 4)
Detailed explanations of the above categories can Rel-5 (Release 5)
be found in 3GPP TR 21.900. Rel-6  (Release 6)

Reason for change: 3 Thereare casesthat a PDU containsa Length Indicator indicating the end of a SDU but
does not contain any segment of the SDU. These cases are not considered when deciding
the set of discarded SDUs from amissing UMD PDU or from a discarded AMD PDU
after MaxDAT number of transmissions.

Summary of change: 3 When deciding the set of discarded SDUSs, the corresponding Length Indicator is
considered together with SDU segments.

Consequences if 38 If the CR is not implemented, the SDU discard function may not work properly.
not approved:
Impact analysis:
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9.7.3.3 SDU discard after MaxDAT number of transmissions

This alternative uses the number of transmissionsasatrigger for SDU discard, and is therefore only applicable for
acknowledged mode RLC. This makes the SDU discard function dependent on the channdl rate. Also, this variant of the
SDU discard function strives to keep the SDU loss rate constant for the connection, on the cost of a variable delay.

If the number of timesan AMD PDU is scheduled for transmission reaches MaxDAT, the Sender shall:

- discard al SDUs that have segments or "Length Indicators' indicating the end of the SDUs ef-which-are-
eontained-in the AMD PDU; and

- utilise explicit sgnaling to inform the Receiver according to clause 11.6.
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11.2.3 Reception of UMD PDU
Upon delivery of a set of UMD PDUs from the lower layer, the Receiver shall:
- update VR(US) according to each received UMD PDU (see subclause 9.4);
- if the updating step of VR(US) isnot equal to one (i.e. one or more UMD PDUSs are missing):

- discard the SDUs that_could have segments or "Length Indicators' indicating the end of the SDUsin the
missing UMD PDUs according to subclauses 9.2.2.8 and 9.2.2.9.

- if the special "Length Indicator” "1111 100" or "1111 1111 1111 100" isthefirg "Length Indicator" of a UMD
PDU received on the downlink:

- consider thefirst data octet in this UMD PDU as the first octet of an RLC SDU.
- reassemblethereceived UMD PDUsinto RLC SDUs;
- submit the RLC SDUs to upper layers through the UM-SAP.
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11.6.2 Initiation

The Sender shdl initiate the SDU discard with explicit signalling procedure if one of the following triggersis 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 sgnalling procedure, the Sender shall:
- if "Timer based SDU discard with explicit sgnalling” is configured:
- discard al SDUs up to and including the SDU for which thetimer Timer_Discard expired.
- if "SDU discard after MaxDAT number of transmissions’ is configured:

- discard al SDUs that have segments or "Length Indicators' indicating the end of the SDUsin AMD PDUs
with "Seguence Number" SN ingde theinterval VT(A) < SN < X, where X isthe value of the " Sequence
Number" of the AMD PDU with VT(DAT) = MaxDAT.

- discard all AMD PDUs including segments of the discarded SDUs or "Length Indicators' indicating the end of
the discarded SDUs, 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" isnot configured:
- assemble an MRW SUFI with the discard information of the SDUs.
- otherwise ("Send MRW" is configured):
- assemble an MRW SUFI with the discard information of thefirst 15 SDUs; and

- include the discard information of therest SDUs in another MRW SUFI which shall be sent by the next
SDU discard with explicit signalling procedure (after the current SDU discard with explicit Sgnalling
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 SDUs.
- schedule and submit to lower layer a STATUS PDU/piggybacked STATUS PDU containing the MRW SUFI;
- if SN_MRW,gnarH in the MRW SUFI >V T(S):
- update VT(S) to SN_MRW gnGrh-
- dart atimer Timer_ MRW according to subclause 9.5.

If anew SDU discard with explicit signalling procedure istriggered 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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9.7.3.3 SDU discard after MaxDAT number of transmissions

This alternative uses the number of transmissionsasatrigger for SDU discard, and is therefore only applicable for
acknowledged mode RLC. This makes the SDU discard function dependent on the channdl rate. Also, this variant of the
SDU discard function strives to keep the SDU loss rate constant for the connection, on the cost of a variable delay.

If the number of timesan AMD PDU is scheduled for transmission reaches MaxDAT, the Sender shall:

- discard al SDUs that have segments or "Length Indicators' indicating the end of the SDUs ef-which-are-
eontained-in the AMD PDU; and

- utilise explicit sgnaling to inform the Receiver according to clause 11.6.
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11.2.3 Reception of UMD PDU
Upon delivery of a set of UMD PDUs from the lower layer, the Receiver shall:
- update VR(US) according to each received UMD PDU (see subclause 9.4);
- if the updating step of VR(US) isnot equal to one (i.e. one or more UMD PDUSs are missing):

- discard the SDUs that_could have segments or "Length Indicators' indicating the end of the SDUsin the
missing UMD PDUs according to subclauses 9.2.2.8 and 9.2.2.9.

- if the special "Length Indicator” "1111 100" or "1111 1111 1111 100" isthefirg "Length Indicator" of a UMD
PDU received on the downlink:

- consider thefirst data octet in this UMD PDU as the first octet of an RLC SDU.
- reassemblethereceived UMD PDUsinto RLC SDUs;
- submit the RLC SDUs to upper layers through the UM-SAP.
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11.6.2 Initiation
The Sender shdl initiate the SDU discard with explicit signalling procedure if one of the following triggersis 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 sgnalling procedure, the Sender shall:
- if "Timer based SDU discard with explicit sgnalling” is configured:
- discard al SDUs up to and including the SDU for which thetimer Timer_Discard expired.
- if "SDU discard after MaxDAT number of transmissions’ is configured:

- discard al SDUs that have segments or "Length Indicators' indicating the end of the SDUsin AMD PDUs
with "Seguence Number" SN ingde theinterval 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 SDUSs.

- discard all AMD PDUs including segments of the discarded SDUs or "Length Indicators' indicating the end of
the SDUs, 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" isnot configured:
- assemble an MRW SUFI with the discard information of the SDUSs.
- otherwise ("Send MRW" is configured):
- assemble an MRW SUF with the discard information of thefirst 15 SDUs; and

- include the discard information of therest SDUs in another MRW SUFI which shall be sent by the next
SDU discard with explicit signalling procedure (after the current SDU discard with explicit Sgnalling
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 SDUs.
- schedule and submit to lower layer a STATUS PDU/piggybacked STATUS PDU containing the MRW SUFI;
- if SN_MRW/gnerH in the MRW SUFI >V T(S):
- update VT(S) to SN_MRW gnGrh.
- dart atimer Timer_ MRW according to subclause 9.5.

If anew SDU discard with explicit signalling procedure istriggered 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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9.2.2.11.8 The Move Receiving Window (MRW) super-field

The 'Move Receiving Window' super-field is used to reguest the Receiver to move its reception window and optionally
to indicate the set of discarded RLC SDUSs, as aresult of an RLC SDU discard in the Sender. The format isgivenin
figure 9.15 below.

Type = MRW
LENGTH
SN_MRW;
SN_MRW;

SN_MRW enGTH
NLENGTH

Figure 9.15: The MRW fields in a STATUS PDU

LENGTH
Length: 4 bits
The number of SN_MRW; fiddsin the super-field of type MRW.

The values "0001" through "1111" indicate 1 through 15 SN MRW,; respectively. The value "0000" indicates that one
SN_MRW; fidd is present and that the RLC SDU to be discarded in the Receiver extends above the configured
transmission window in the Sender.

SN_MRW;
Length: 12 bits

When "Send MRW" is configured, an SN_MRW; shall be used to indicate the end of each discarded RLC SDU, i.e. the
number of SN_MRW; fields shall equa the number of RLC SDUs discarded by that MRW SUFI. When "Send MRW"
isnot configured, an SN_MRW, fidd shall be used to indicate the end of the last RLC SDU to be discarded in the
Receiver and additional ones may optionally be used to indicate the end of other discarded RLC SDUs. SN_ MRWi; is
the " Sequence Number" of the AMD PDU that contains the "Length Indicator” of thei:th RLC SDU to be discarded in
the Receiver (except for SN_ MRW\ ength When Niengh = 0, see definition of Ny engrr). The order of the SN MRW;,
shall bein the same sequential order asthe RLC SDUs that they refer to.

Additionally SN_MRW, engTH regquests the Recelver to discard all not yet successfully received SDUSs that have
segments or "Length Indicators' indicating the end of the SDUs in the AMD PDUs with " Sequence Number" <
SN_MRW | eneTh, @nd to move the reception window accordingly. In addition, when Ny enerr > O, the Receiver hasto
discard the not yet successfully received SDUs that have segments or "L ength Indicators' indicating the end of the
SDUs in the AMD PDU with sequence number SN_ MRW | gneth UP to and including the octet indicated by the

N enethith "Length Indicator” field of the PDU with sequence number SN_ MRW, engrh.

NLENGTH
Length: 4 bits
NiencTH IS used together with SN_MRW, gnerw to indicate the end of the last RLC SDU to be discarded in the Receiver.

N_eneth indicates which "Length Indicator” in the AMD PDU with " Sequence Number" SN_MRW| gngTH COrresponds
tothelast RLC SDU to be discarded in the Receiver. Ny ength = O indicates that the last RLC SDU ended inthe AMD
PDU with "Sequence Number" SN_MRW | gnerh —1 and that the first data octet in the AMD PDU with " Sequence
Number" SN_MRW,\ engtH IS the firgt data octet to be reassembled next.
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9.7.3.3 SDU discard after MaxDAT number of transmissions

This alternative uses the number of transmissionsasatrigger for SDU discard, and is therefore only applicable for
acknowledged mode RLC. This makes the SDU discard function dependent on the channdl rate. Also, this variant of the
SDU discard function strives to keep the SDU loss rate constant for the connection, on the cost of a variable delay.

If the number of timesan AMD PDU is scheduled for transmission reaches MaxDAT, the Sender shall:

- discard al SDUs that have segments or "Length Indicators' indicating the end of the SDUs ef-which-are-
eontained-in the AMD PDU; and

- utilise explicit sgnaling to inform the Receiver according to clause 11.6.
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11.2.3 Reception of UMD PDU
Upon delivery of a set of UMD PDUs from the lower layer, the Receiver shall:
- update VR(US) according to each received UMD PDU (see subclause 9.4);
- if the updating step of VR(US) isnot equal to one (i.e. one or more UMD PDUSs are missing):

- discard the SDUs that_could have segments or "Length Indicators' indicating the end of the SDUsin the
missing UMD PDUs according to subclauses 9.2.2.8 and 9.2.2.9.

- if the special "Length Indicator” "1111 100" or "1111 1111 1111 100" isthefirg "Length Indicator" of a UMD
PDU received on the downlink:

- consider thefirst data octet in this UMD PDU asthe first octet of an RLC SDU.
- reassemblethereceived UMD PDUsinto RLC SDUs;
- submit the RLC SDUs to upper layers through the UM-SAP.
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11.6.2 Initiation
The Sender shdl initiate the SDU discard with explicit signalling procedure if one of the following triggersis 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 sgnalling procedure, the Sender shall:
- if "Timer based SDU discard with explicit sgnalling” is configured:
- discard al SDUs up to and including the SDU for which thetimer Timer_Discard expired.
- if "SDU discard after MaxDAT number of transmissions’ is configured:

- discard al SDUs that have segments or "Length Indicators' indicating the end of the SDUsin AMD PDUs
with "Seguence Number" SN ingde theinterval 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 SDUSs.

- discard all AMD PDUs including segments of the discarded SDUs or "Length Indicators' indicating the end of
the SDUs, 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" isnot configured:
- assemble an MRW SUFI with the discard information of the SDUs.
- otherwise ("Send MRW" is configured):
- assemble an MRW SUF with the discard information of thefirst 15 SDUs; and

- include the discard information of therest SDUs in another MRW SUFI which shall be sent by the next
SDU discard with explicit signalling procedure (after the current SDU discard with explicit Sgnalling
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 SDUs.
- schedule and submit to lower layer a STATUS PDU/piggybacked STATUS PDU containing the MRW SUFI;
- if SN_MRW/gnerH in the MRW SUFI >V T(S):
- update VT(S) to SN_MRW gnGrh.
- dart atimer Timer_ MRW according to subclause 9.5.

If anew SDU discard with explicit signalling procedure istriggered 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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11.6.3 Reception of the STATUS PDU by the Receiver
Upon reception of the STATUS PDU/piggybacked STATUS PDU containing an MRW SUFI, the Receiver shall:
- ifthe LENGTH field in the received MRW SUFI is"0000":
- consider SN_MRW; to be above or equal to VR(R).
- otherwise:
- consider SN_MRW,; to belessthan VR(MR);

- consder al the SN_MRW,;s other than SN_MRW; to bein sequential order within thelist and sequentially
above or equa to SN_ MRW, y;

- ddliver al the successfully received SDUs from the SDU that have segments or "Length Indicators' indicating
the end of the SDUsin AMD PDU with " Sequence Number" of VR(R) up to and including the last SDU that is
indicated by the MRW SUFI;

- discard AMD PDUs up to and including the PDU with sequence number SN_ MRW, gneti—1;
- if the N gnerH fidd in the received MRW SUFI is"0000":

- reassemble from thefirg data octet of the AMD PDU with sequence number SN MRW | gngrH after the
discard.

- otherwise

- discard further the data octets in the AMD PDU with sequence number SN_MRW, engrr UP to and including
the octet indicated by the N _encrh:th "Length Indicator” field of the PDU with sequence number
SN_MRW _enGrH;

- reassemble from the succeeding data octet in the AMD PDU with sequence number SN_ MRW, gngry after
the discard;

- if "Send MRW" is configured:

- inform upper layers about all of the discarded SDUs that were not previoudy delivered to upper layer or
discarded by other MRW SUFIs;

- updatethe state variables VR(R), VR(H) and VR(MR) according to the received STATUS PDU/piggybacked
STATUS PDU;

- assembleaMRW_ACK SUHF according to subclause 11.6.3.1;

- schedule and submit to lower layer a STATUS PDU/piggybacked STATUS PDU containing the MRW_ACK
SUFI.
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Reason for change: 8 1. Erroneous Sequence Number in apiggybacked STATUS PDU ismissing in the
current RLC Reset triggering condition.

2. Itispossible that STATUS PDU with erroneous Sequence Number could be
retransmitted due to Timer Based Status Report Transfer. The retransmitted STATUS
PDU should not trigger a RLC Reset Procedure again. Thisis missing in the current
specification.

3. VT(RST) is specified to be incremented by one when a RLC Reset istriggered
(subclause 11.4.2) and when Timer_RST expires (subclause 11.4.5.1). However, it is
mandated to be incremented by one each time a RESET PDU is scheduled to be
transmitted in subclause 9.4. The update of VT(RST) isinconsigent.

4. In subclause 11.4.5.1, aretranamitted RESET PDU has nothing to do with additiona
discarded SDUs. This comment was copied from subclause 11.6.5 (about MRW
procedure) by editorial error.

=

Summary of change: 8 1. The RLC Reset triggering conditions are modified to cover piggyback STATUS PDU.

2. ltisclarified that the Sender stops receiving any AMD PDU or STATUS PDU so that
any retranamitted STATUS PDU will beignored and no RLC Reset Procedure will be
re-triggered.

3. The VT(RST) update behaviour in subclause 9.4 is corrected to be aligned with
subclauses 11.4.2 and 11.4.5.1.

4. The inadequate comment isremoved from subcaluse 11.4.5.1.

Consequences if 38 If thefirst change of the CRis not implemented, RLC reset procedure will not be triggered
not approved: when a piggybacked STATUS PDU contains erroneous Sequence Number so that protocol
error will not be recovered.
If the second change of the CR is not implemented, retranamitted STATUS PDU may
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arrived before RESET ACK PDU so that the RLC Reset Procedure may be terminated
prematurdy.

If thethird change of the CR is not implemented, the VT(RST) update behaviours are
inconsistently specified. An implementation stick to the specification may terminate the
RLC Reset Procedure prematurely.

If the fourth change of the CR is not implemented, the retransmitted RESET PDU may be
misunderstood as to be related to discarded SDUS.

Impact analysis:
Impacted functionality: RLC Reset Procedure.

Correction type: Clarification of a function where the specification isincomplete,
ambiguous and/or incond stent. Does not affect implementation behaving like indicated in
the CR, would affect implementations behaving otherwise.

I nteroperability:
+ |solated impact: the impact isisolated; only the corrected functiondity is affected.

+ The CR implemented only by UTRAN: The corrected functionality may not work
properly in UE. No interoperability problems are foreseen.

+ The CR implemented only by UE: The corrected functionality may not work properly
in UTRAN. No interoperability problems are foreseen.

Clauses affected: ¥ 94,1142 11451

Y|N
Other specs 3 X | Other core specifications 3
affected: X| Test specifications
X | O&M Specifications

Other comments: 38

How to create CRs using this form:
Comprehensive information and tips about how to create CRs can be found at http://www.3gpp.org/specs/CR.htm.
Below is a brief summary:

1) Fill out the above form. The symbols above marked 3 contain pop-up help information about the field that they are
closest to.

2) Obtain the latest version for the release of the specification to which the change is proposed. Use the MS Word
"revision marks" feature (also known as "track changes") when making the changes. All 3GPP specifications can be
downloaded from the 3GPP server under ftp://ftp.3gpp.ora/specs/ For the latest version, look for the directory name
with the latest date e.g. 2001-03 contains the specifications resulting from the March 2001 TSG meetings.

3) With "track changes" disabled, paste the entire CR form (use CTRL-A to select it) into the specification
just in front of the clause containing the first piece of changed text. Delete those parts of the
specification which are not relevant to the change request.
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Release 1999 42 3GPP TS 25.322 V3.15.0 (2003-06)

94 State variables

The state variables defined in this subclause are normative.

h) 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 RESEF-PBU-is scheduledto-be-
transmittedaccording to subclauses 11.4.2 and 11.4.5.1. 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 thisvariableis 0.

3GPP
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11.4.2

Initiation

The Sender shall:

- if oneof the following triggers is detected:

1) "No _Discard after MaxDAT number of transmissions' is configured and VT(DAT) equalsthe value MaxDAT
(see subclause 9.7.3.4);

2) VT(MRW) equalsthe value MaxMRW;

3) A STATUS PDU or apigagybacked STATUS PDU including "erroneous Sequence Number" isreceived (see
clause 10);

stop trangmitting any AMD PDU or STATUS PDU;
ignore any incoming AMD PDU, piggybacked STATUS PDU or STATUS PDU;

increment VT(RST) by 1;

if VT(RST) = MaxRST:

- the Sender may submit to the lower layer a RESET PDU,;
- perform the actions specified in subclause 11.4.4a.
else (if VT(RST) < MaxRST):

- submit aRESET PDU to the lower layer;

- dartthetimer Timer_RST.

NOTE: If the TFC sdlection 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 thenext TTI.

When areset procedure has been initiated it can only be ended upon reception of a RESET 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 isnot interrupted by the reception of a RESET PDU from the peer entity.

3GPP



Release 1999 65 3GPP TS 25.322 V3.15.0 (2003-06)

11.45.1 Timer_RST timeout
If Timer_RST expires before thereset procedure isterminated, the Sender shall:
- increment VT(RST) by one;
- if VT(RST)<MaxRST:
- set the RESET PDU as previoudly trangmitt

- transmit the RESET PDU;
- restart Timer_RST.
- dse(if VT(RST) = MaxRST):

- perform the actions specified in subclause 11.4.4a

3GPP
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Reason for change: 8 1. Erroneous Sequence Number in apiggybacked STATUS PDU ismissing in the
current RLC Reset triggering conditions.

2. Itispossible that STATUS PDU with erroneous Sequence Number could be
retransmitted due to Timer Based Status Report Transfer. The retransmitted STATUS
PDU should not trigger a RLC Reset Procedure again. Thisis missing in the current
specification.

3. VT(RST) is specified to be incremented by one when a RLC Reset istriggered
(subclause 11.4.2) and when Timer_RST expires (subclause 11.4.5.1). However, it is
mandated to be incremented by one each time a RESET PDU is scheduled to be
transmitted in subclause 9.4. The update behaviour of VT(RST) isinconsstent.

4. The content of aretranamitted RESET PDU has nothing to do with additional

discarded SDUs. In subclause 11.4.5.1, acomment about additiona discarded SDUs
was copied from subclause 11.6.5 (for MRW procedure) by editorial error.

Summary of change: 3 1. The RLC Reset triggering conditions are modified to cover piggyback STATUS PDU.
2. ltisclarified that the Sender stops receiving any AMD PDU or STATUS PDU so that
any retranamitted STATUS PDU will beignored and no RLC Reset Procedure will be

re-triggered.

3. The VT(RST) update behaviour in subclause 9.4 is corrected to be aligned with
subclauses 11.4.2 and 11.4.5.1.

4. The inadequate comment isremoved from subcaluse 11.4.5.1.

Consequences if 38 If thefirst change of the CRis not implemented, RLC reset procedure will not be triggered
not approved: when a piggybacked STATUS PDU contains erroneous Sequence Number so that protocol
error will not be recovered.
If the second change of the CR is not implemented, retranamitted STATUS PDU may
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arrived before RESET ACK PDU so that the RLC Reset Procedure may be terminated
prematurdy.

If thethird change of the CR is not implemented, the VT(RST) update behaviours are
inconsistently specified. An implementation stick to the specification may terminate the
RLC Reset Procedure prematurely.

If the fourth change of the CR is not implemented, the retransmitted RESET PDU may be
misunderstood as to be related to discarded SDUS.

Impact analysis:
Impacted functionality: RLC Reset Procedure.

Correction type: Clarification of a function where the specification isincomplete,
ambiguous and/or incond stent. Does not affect implementation behaving like indicated in
the CR, would affect implementations behaving otherwise.

I nteroperability:
+ |solated impact: the impact isisolated; only the corrected functiondity is affected.

+ The CR implemented only by UTRAN: The corrected functionality may not work
properly in UE. No interoperability problems are foreseen.

+ The CR implemented only by UE: The corrected functionality may not work properly
in UTRAN. No interoperability problems are foreseen.

Clauses affected: ¥ 94,1142 11451
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affected: X| Test specifications
X | O&M Specifications

Other comments: 38
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just in front of the clause containing the first piece of changed text. Delete those parts of the
specification which are not relevant to the change request.
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Release 4 43 3GPP TS 25.322 V4.9.0 (2003-06)

94 State variables

The state variables defined in this subclause are normative.

h) 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 RESEF-PBU-is scheduledto-be-
transmittedaccording to subclauses 11.4.2 and 11.4.5.1. 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 thisvariableis 0.

3GPP



Release 4

11.4.2

64 3GPP TS 25.322 V4.9.0 (2003-06)

Initiation

The Sender shall:

- if oneof the following triggers is detected:

1) "No _Discard after MaxDAT number of transmissions' is configured and VT(DAT) equalsthe value MaxDAT
(see subclause 9.7.3.4);

2) VT(MRW) equalsthe value MaxMRW;

3) A STATUS PDU or apigagybacked STATUS PDU including "erroneous Sequence Number" isreceived (see
clause 10);

stop trangmitting any AMD PDU or STATUS PDU;
ignore any incoming AMD PDU, piggybacked STATUS PDU or STATUS PDU;

increment VT(RST) by 1;

if VT(RST) = MaxRST:

- perform the actions specified in subclause 11.4.4a
else (if VT(RST) < MaxRST):

- submit a RESET PDU to the lower layer;

- dartthetimer Timer_RST.

NOTE: If the TFC sdlection 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 thenext TTI.

When areset procedure has been initiated it can only be ended upon reception of a RESET 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 isnot interrupted by the reception of a RESET PDU from the peer entity.
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11.45.1 Timer_RST timeout
If Timer_RST expires before thereset procedure isterminated, the Sender shall:
- increment VT(RST) by one;
- if VT(RST)<MaxRST:
- set the RESET PDU as previoudly trangmitt

- transmit the RESET PDU;
- restart Timer_RST.
- dse(if VT(RST) = MaxRST):

- perform the actions specified in subclause 11.4.4a
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Reason for change: 8 1. Erroneous Sequence Number in apiggybacked STATUS PDU ismissing in the
current RLC Reset triggering conditions.

2. Itispossible that STATUS PDU with erroneous Sequence Number could be
retransmitted due to Timer Based Status Report Transfer. The retransmitted STATUS
PDU should not trigger a RLC Reset Procedure again. Thisis missing in the current
specification.

3. VT(RST) is specified to be incremented by one when a RLC Reset istriggered
(subclause 11.4.2) and when Timer_RST expires (subclause 11.4.5.1). However, it is
mandated to be incremented by one each time a RESET PDU is scheduled to be
transmitted in subclause 9.4. The update behaviour of VT(RST) isinconsstent.

4. The content of aretranamitted RESET PDU has nothing to do with additional

discarded SDUs. In subclause 11.4.5.1, acomment about additiona discarded SDUs
was copied from subclause 11.6.5 (for MRW procedure) by editorial error.

Summary of change: 3 1. The RLC Reset triggering conditions are modified to cover piggyback STATUS PDU.
2. ltisclarified that the Sender stops receiving any AMD PDU or STATUS PDU so that
any retranamitted STATUS PDU will beignored and no RLC Reset Procedure will be

re-triggered.

3. The VT(RST) update behaviour in subclause 9.4 is corrected to be aligned with
subclauses 11.4.2 and 11.4.5.1.

4. The inadequate comment isremoved from subcaluse 11.4.5.1.

Consequences if 38 If thefirst change of the CRis not implemented, RLC reset procedure will not be triggered
not approved: when a piggybacked STATUS PDU contains erroneous Sequence Number so that protocol
error will not be recovered.
If the second change of the CR is not implemented, retranamitted STATUS PDU may
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arrived before RESET ACK PDU so that the RLC Reset Procedure may be terminated
prematurdy.

If thethird change of the CR is not implemented, the VT(RST) update behaviours are
inconsistently specified. An implementation stick to the specification may terminate the
RLC Reset Procedure prematurely.

If the fourth change of the CR is not implemented, the retransmitted RESET PDU may be
misunderstood as to be related to discarded SDUS.

Impact analysis:
Impacted functionality: RLC Reset Procedure.

Correction type: Clarification of a function where the specification isincomplete,
ambiguous and/or incond stent. Does not affect implementation behaving like indicated in
the CR, would affect implementations behaving otherwise.

I nteroperability:
+ |solated impact: the impact isisolated; only the corrected functiondity is affected.

+ The CR implemented only by UTRAN: The corrected functionality may not work
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Release 5 43 3GPP TS 25.322 V5.5.0 (2003-06)

94 State variables

The state variables defined in this subclause are normative.

h) 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 RESEF-PBU-is scheduledto-be-
transmittedaccording to subclauses 11.4.2 and 11.4.5.1. 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 thisvariableis 0.

3GPP



Release 5

11.4.2

64 3GPP TS 25.322 V5.5.0 (2003-06)

Initiation

The Sender shall:

- if oneof the following triggers is detected:

1) "No _Discard after MaxDAT number of transmissions' is configured and VT(DAT) equalsthe value MaxDAT
(see subclause 9.7.3.4);

2) VT(MRW) equalsthe value MaxMRW;

3) A STATUS PDU or apigagybacked STATUS PDU including "erroneous Sequence Number" isreceived (see
clause 10);

stop trangmitting any AMD PDU or STATUS PDU;
ignore any incoming AMD PDU, piggybacked STATUS PDU or STATUS PDU;

increment VT(RST) by 1;

if VT(RST) = MaxRST:

- perform the actions specified in subclause 11.4.4a
else (if VT(RST) < MaxRST):

- submit a RESET PDU to the lower layer;

- dartthetimer Timer_RST.

NOTE: If the TFC sdlection 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 thenext TTI.

When areset procedure has been initiated it can only be ended upon reception of a RESET 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 isnot interrupted by the reception of a RESET PDU from the peer entity.
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11.45.1 Timer_RST timeout
If Timer_RST expires before thereset procedure isterminated, the Sender shall:
- increment VT(RST) by one;
- if VT(RST)<MaxRST:
- set the RESET PDU as previoudly trangmitt

- transmit the RESET PDU;
- restart Timer_RST.
- dse(if VT(RST) = MaxRST):

- perform the actions specified in subclause 11.4.4a
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Reason for change: 8 Incorrect functioning of AM RLC entities in ‘'SDU discard with explicit signalling’
procedure.

Summary of change: 38 1. A new ‘SDU discard with explicit signalling’ procedure is not triggered if
another one is still going on. Currently a “new” ‘SDU discard with explicit
signalling’ procedure can be initiated if the Timer_MRW is not active (even if a
‘SDU discard with explicit signalling’ procedure is going on).

2. An MRW_ACK SUFlI is discarded if no ‘SDU discard with explicit signalling’
procedure is active. Currently it is being discarded if the Timer_MRW is not
active (even if a ‘'SDU discard with explicit signalling’ procedure is going on).
Isolated Impact change analysis:

The CR has an isolated impact, since it corrects the RLC behaviour which has a
local meaning in UE and UTRAN side, respectively.

Only UE implements the CR: No IOT problem. SDU discard with explicit
signalling procedure may be delayed.

Only UTRAN implements the CR: No IOT problem. SDU discard with explicit
signalling procedure may be delayed.

Consequences if # 1. Two (or more) simultaneouly active ‘SDU discard with explicit signalling’
not approved: procedures may happen against the intended behaviour.
2. Possibility of discarding a valid MRW_ACK SUFI causing delay in the ‘'SDU
discard with explicit signalling’ procedure resulting into degraded performance.
2a. In the worst case, unnecessary RESET (or an unrecoverable error, if
MaxRST is 1) can happen resulting into data loss (or a link failure).
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11.6.2 Initiation

The Sender shdl initiate the SDU discard with explicit signalling procedure if one of the following triggersis detected:

"Timer based SDU discard with explicit signaling” 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 sgnalling procedure, the Sender shall:

if "Timer based SDU discard with explicit sgndling” is configured:
- discard al SDUs up to and including the SDU for which thetimer Timer_Discard expired.
if "SDU discard after MaxDAT number of transmissions' is configured:

- discard al SDUs that have segmentsin AMD PDUs with "Sequence Number" SN inside theinterval 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 all AMD PDUs including segments of the discarded SDUs, unless they also carry a segment of a SDU
whose timer hasnot expired;

if morethan 15 discarded SDUs are to be informed to the Receiver (see subclause 11.6.2.2):
- if "Send MRW" isnot configured:

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

- assemble an MRW SUF with the discard information of thefirst 15 SDUs; and

- include the discard information of therest SDUs in another MRW SUFI which shall be sent by the next
SDU discard with explicit signalling procedure (after the current SDU discard with explicit Sgnalling
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 SDUs.

schedule and submit to lower layer a STATUS PDU/piggybacked STATUS PDU containing the MRW SUFI;
if SN_.MRW_enern in the MRW SUFI >VT(S):

- update VT(S) to SN_MRW  gnGrh-

start atimer Timer_MRW according to subclause 9.5.

If anew SDU discard with explicit signalling procedure is triggered when thetimerFime—MRW-saetive current SDU
discard with explicit Sgnalling procedureis ill going on, no new MRW SUFIs shall be sent before the current SDU

discard with explicit sgnaling procedure isterminated by one of the termination criteria specified in subclause 11.6.4.
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11.6.6 Abnormal cases

11.6.6.1 Reception of obsolete/corrupted MRW SUFI by the Receiver

If thereceived MRW SUFI contains outdated information about the reception window (reception window already
moved further than MRW SUFI isindicating), the Receiver shall:

discard the MRW SUFI;
set the SN_ACK field in the MRW_ACK SUFI to the current value of VR(R);
set the N field in the MRW_ACK SUFI to "0000";

include the MRW_ACK SUFI in the next STATUS PDU/piggybacked STATUS PDU to be transmitted,
according to subclause 11.5.2.

11.6.6.2 Void

11.6.6.3 Reception of obsolete/corrupted MRW_ACK SUFI by the Sender
The Sender shal discard thereceived MRW_ACK SUFI if one of the following cases occurs:

no ongoing SDU discard with explicit signaling procedure; thetimerFime—MRW-isnet-active; or

the SN_ACK field in thereceived MRW_ACK SUFI < the SN_ MRW  gnerh figld in the tranamitted MRW
SUFI; or

the SN_ACK field in thereceived MRW_ACK SUFI = the SN_ MRW  gnerh figld in the transmitted MRW
SUFI, and the N fidld in thereceived MRW_ACK SUFI isnot equal to the N gengrr figld in the transmitted
MRW SUFI; or

the SN_ACK field in thereceived MRW_ACK SUFI > the SN_ MRW  gnerh figld in the tranamitted MRW
SUFI, and the N fidd in thereceived MRW_ACK SUFI isnot equal to "0000".
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11.6.2 Initiation

The Sender shdl initiate the SDU discard with explicit signalling procedure if one of the following triggersis detected:

"Timer based SDU discard with explicit signaling” 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 sgnalling procedure, the Sender shall:

if "Timer based SDU discard with explicit sgndling” is configured:
- discard al SDUs up to and including the SDU for which thetimer Timer_Discard expired.
if "SDU discard after MaxDAT number of transmissions' is configured:

- discard al SDUs that have segmentsin AMD PDUs with "Sequence Number" SN inside theinterval 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 all AMD PDUs including segments of the discarded SDUs, unless they also carry a segment of a SDU
whose timer hasnot expired;

if morethan 15 discarded SDUs are to be informed to the Receiver (see subclause 11.6.2.2):
- if "Send MRW" isnot configured:

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

- assemble an MRW SUF with the discard information of thefirst 15 SDUs; and

- include the discard information of therest SDUs in another MRW SUFI which shall be sent by the next
SDU discard with explicit signalling procedure (after the current SDU discard with explicit Sgnalling
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 SDUs.

schedule and submit to lower layer a STATUS PDU/piggybacked STATUS PDU containing the MRW SUFI;
if SN_.MRW_enern in the MRW SUFI >VT(S):

- update VT(S) to SN_MRW  gnGrh-

start atimer Timer_MRW according to subclause 9.5.

If anew SDU discard with explicit signalling procedure is triggered when thetimerFime—MRW-saetive current SDU
discard with explicit Sgnalling procedureis ill going on, no new MRW SUFIs shall be sent before the current SDU

discard with explicit sgnaling procedure isterminated by one of the termination criteria specified in subclause 11.6.4.
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11.6.6 Abnormal cases

11.6.6.1 Reception of obsolete/corrupted MRW SUFI by the Receiver

If thereceived MRW SUFI contains outdated information about the reception window (reception window already
moved further than MRW SUFI isindicating), the Receiver shall:

discard the MRW SUFI;
set the SN_ACK field in the MRW_ACK SUFI to the current value of VR(R);
set the N field in the MRW_ACK SUFI to "0000";

include the MRW_ACK SUFI in the next STATUS PDU/piggybacked STATUS PDU to be transmitted,
according to subclause 11.5.2.

11.6.6.2 Void

11.6.6.3 Reception of obsolete/corrupted MRW_ACK SUFI by the Sender
The Sender shal discard thereceived MRW_ACK SUFI if one of the following cases occurs:

no ongoing SDU discard with explicit signaling procedure; thetimerFime—MRW-isnet-active; or

the SN_ACK field in thereceived MRW_ACK SUFI < the SN_ MRW  gnerh figld in the tranamitted MRW
SUFI; or

the SN_ACK field in thereceived MRW_ACK SUFI = the SN_ MRW  gnerh figld in the transmitted MRW
SUFI, and the N fidld in thereceived MRW_ACK SUFI isnot equal to the N gengrr figld in the transmitted
MRW SUFI; or

the SN_ACK field in thereceived MRW_ACK SUFI > the SN_ MRW  gnerh figld in the tranamitted MRW
SUFI, and the N fidd in thereceived MRW_ACK SUFI isnot equal to "0000".
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11.6.2 Initiation

The Sender shdl initiate the SDU discard with explicit signalling procedure if one of the following triggersis detected:

"Timer based SDU discard with explicit signaling” 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 sgnalling procedure, the Sender shall:

if "Timer based SDU discard with explicit sgndling” is configured:
- discard al SDUs up to and including the SDU for which thetimer Timer_Discard expired.
if "SDU discard after MaxDAT number of transmissions' is configured:

- discard al SDUs that have segmentsin AMD PDUs with "Sequence Number" SN inside theinterval 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 all AMD PDUs including segments of the discarded SDUs, unless they also carry a segment of a SDU
whose timer hasnot expired;

if morethan 15 discarded SDUs are to be informed to the Receiver (see subclause 11.6.2.2):
- if "Send MRW" isnot configured:

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

- assemble an MRW SUF with the discard information of thefirst 15 SDUs; and

- include the discard information of therest SDUs in another MRW SUFI which shall be sent by the next
SDU discard with explicit signalling procedure (after the current SDU discard with explicit Sgnalling
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 SDUs.

schedule and submit to lower layer a STATUS PDU/piggybacked STATUS PDU containing the MRW SUFI;
if SN_.MRW_enern in the MRW SUFI >VT(S):

- update VT(S) to SN_MRW  gnGrh-

start atimer Timer_MRW according to subclause 9.5.

If anew SDU discard with explicit signalling procedure is triggered when thetimerFime—MRW-saetive current SDU
discard with explicit Sgnalling procedureis ill going on, no new MRW SUFIs shall be sent before the current SDU

discard with explicit sgnaling procedure isterminated by one of the termination criteria specified in subclause 11.6.4.
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11.6.6 Abnormal cases

11.6.6.1 Reception of obsolete/corrupted MRW SUFI by the Receiver

If thereceived MRW SUFI contains outdated information about the reception window (reception window already
moved further than MRW SUFI isindicating), the Receiver shall:

discard the MRW SUFI;
set the SN_ACK field in the MRW_ACK SUFI to the current value of VR(R);
set the N field in the MRW_ACK SUFI to "0000";

include the MRW_ACK SUFI in the next STATUS PDU/piggybacked STATUS PDU to be transmitted,
according to subclause 11.5.2.

11.6.6.2 Void

11.6.6.3 Reception of obsolete/corrupted MRW_ACK SUFI by the Sender
The Sender shal discard thereceived MRW_ACK SUFI if one of the following cases occurs:

no ongoing SDU discard with explicit signaling procedure; thetimerFime—MRW-isnet-active; or

the SN_ACK field in thereceived MRW_ACK SUFI < the SN_ MRW  gnerh figld in the tranamitted MRW
SUFI; or

the SN_ACK field in thereceived MRW_ACK SUFI = the SN_ MRW  gnerh figld in the transmitted MRW
SUFI, and the N fidld in thereceived MRW_ACK SUFI isnot equal to the N gengrr figld in the transmitted
MRW SUFI; or

the SN_ACK field in thereceived MRW_ACK SUFI > the SN_ MRW  gnerh figld in the tranamitted MRW
SUFI, and the N fidd in thereceived MRW_ACK SUFI isnot equal to "0000".
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9.5 Timers

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

a) Timer_Pall.

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 (or restarted) when the successful or unsuccessful transmission of an
AMD PDU containing apoll isindicated by lower layer. In UTRAN it should be started when an AMD PDU
containing a poll is submitted to lower layer. If x isthe value of the state variable VT(S) after the poll was
submitted to lower layer, the timer shall be stopped upon receiving:

- positive acknowledgements for 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 thetimer is active, the timer shall be restarted at the time specified above, and the
value of VT(S) shall be saved.

b) 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 this timer shall be started (or restarted) when the successful or unsuccessful tranamission of an AMD
PDU containing apoll isindicated by lower layer. In UTRAN it should be started when an AMD PDU
containing a poll is submitted to lower layer.

From the time a poll 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.
c) Timer_EPC.

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

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

d) Timer_Discard.

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.
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e

f)

)

h)

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 (or restarted) when the successful or unsuccessful transmission of the last
STATUS PDU of an acknowledgement statusreport 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,
itstranamission 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 is not configured by upper layers, acknowledgment isnot 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 this timer shall be started (or restarted) when the successful or unsuccessful tranamission of a RESET
PDU isindicated by lower layer. In UTRAN it should be started when a RESET PDU is submitted to |ower

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 signalled by upper layers.

In the UE this timer shall be started (or restarted) when the successful or unsuccessful tranamission of a
STATUS PDU containing the MRW SUFI isindicated by lower layer. In UTRAN, it should be started when a
STATUS PDU containing the MRW SUFI is submitted to lower layer.

Each time the timer expiresthe MRW SUFI isretransmitted-and-the timerisrestarted. It shall be stopped when
one of the termination criteria for the SDU discard with explicit signalling procedureis fulfilled (see subclause
11.6.4).
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11.4.2 Initiation
The Sender shall:
- if oneof the following triggers is detected:

1) "No _Discard after MaxDAT number of transmissions' is configured and VT (DAT) equalsthe value MaxDAT
(see subclause 9.7.3.4);

2) VT(MRW) equalsthe value MaxMRW;
3) A STATUS PDU including "erroneous Sequence Number" isreceived (see clause 10);
- stop trangmitting any AMD PDU or STATUS PDU;
- increment VT(RST) by 1;
- if VT(RST) = MaxRST:
- the Sender may submit to the lower layer a RESET PDU,;
- perform the actions specified in subclause 11.4.4a
- dse(if VT(RST) < MaxRST):
- submit aRESET PDU to the lower layer;

- dtart thetimer Timer_RST according to the description in seetionsubclause 9.5.

NOTE: If the TFC sdlection 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 thenext TTI.

When areset procedure has been initiated it can only be ended upon reception of a RESET 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 isnot interrupted by thereception of a RESET PDU from the peer entity.

11.4.5 Abnormal cases

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

- restart Timer_RST according to the description in subclausesection-9.5.

- dse(if VT(RST) = MaxRST):

- perform the actions specified in subclause 11.4.4a

11.6.5 Expiration of timer Timer_ MRW

If Timer_ MRW expires before the discard procedureis terminated, the Sender shall:
- increment VT(MRW) by one;
- if VT(MRW)<MaxMRW:

- set the MRW SUFI as previoudly transmitted (even if additional SDUs were discarded in the mean-time);
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- includethe MRW SUFI in anew statusreport (if other SUFIs areincluded, their contents shall be updated);
- tranamit the status report by either including it ina STATUS PDU or piggybacked in an AMD PDU;

- restart Timer_MRW for this discard procedure according to the description in subclausesection-9.5.
- dse(if VT(MRW) = MaxMRW):

- perform the actions specified in subclause 11.6.4a
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9.5 Timers

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

a) Timer_Pall.

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 (or restarted) when the successful or unsuccessful transmission of an
AMD PDU containing apoll isindicated by lower layer. In UTRAN it should be started when an AMD PDU
containing a poll is submitted to lower layer. If x isthe value of the state variable VT(S) after the poll was
submitted to lower layer, the timer shall be stopped upon receiving:

- positive acknowledgements for 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 thetimer is active, the timer shall be restarted at the time specified above, and the
value of VT(S) shall be saved.

b) 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 this timer shall be started (or restarted) when the successful or unsuccessful tranamission of an AMD
PDU containing apoll isindicated by lower layer. In UTRAN it should be started when an AMD PDU
containing a poll is submitted to lower layer.

From the time a poll 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.
c) Timer_EPC.

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

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

d) Timer_Discard.

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.
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e

f)

)

h)

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 (or restarted) when the successful or unsuccessful transmission of the last
STATUS PDU of an acknowledgement statusreport 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,
itstranamission 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 is not configured by upper layers, acknowledgment isnot 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 this timer shall be started (or restarted) when the successful or unsuccessful tranamission of a RESET
PDU isindicated by lower layer. In UTRAN it should be started when a RESET PDU is submitted to |ower

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 signalled by upper layers.

In the UE this timer shall be started (or restarted) when the successful or unsuccessful tranamission of a
STATUS PDU containing the MRW SUFI isindicated by lower layer. In UTRAN, it should be started when a
STATUS PDU containing the MRW SUFI is submitted to lower layer.

Each time the timer expiresthe MRW SUFI isretransmitted-and-the timerisrestarted. It shall be stopped when
one of the termination criteria for the SDU discard with explicit signalling procedureis fulfilled (see subclause
11.6.4).
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11.4.2 Initiation
The Sender shall:
- if oneof the following triggers is detected:

1) "No _Discard after MaxDAT number of transmissions' is configured and VT (DAT) equalsthe value MaxDAT
(see subclause 9.7.3.4);

2) VT(MRW) equalsthe value MaxMRW;
3) A STATUS PDU including "erroneous Sequence Number" isreceived (see clause 10);
- stop trangmitting any AMD PDU or STATUS PDU;
- increment VT(RST) by 1;
- if VT(RST) = MaxRST:
- the Sender may submit to the lower layer a RESET PDU,;
- perform the actions specified in subclause 11.4.4a
- dse(if VT(RST) < MaxRST):
- submit aRESET PDU to the lower layer;

- dtart thetimer Timer_RST according to the description in subclauseseetion-9.5.

NOTE: If the TFC sdlection 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 thenext TTI.

When areset procedure has been initiated it can only be ended upon reception of a RESET 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 isnot interrupted by thereception of a RESET PDU from the peer entity.

11.4.5 Abnormal cases

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

- restart Timer_RST according to the description in subclausesection-9.5.

- dse(if VT(RST) = MaxRST):

- perform the actions specified in subclause 11.4.4a

11.6.5 Expiration of timer Timer_ MRW

If Timer_ MRW expires before the discard procedureis terminated, the Sender shall:
- increment VT(MRW) by one;
- if VT(MRW)<MaxMRW:

- set the MRW SUFI as previoudly transmitted (even if additional SDUs were discarded in the mean-time);
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- includethe MRW SUFI in anew statusreport (if other SUFIs areincluded, their contents shall be updated);
- tranamit the status report by either including it ina STATUS PDU or piggybacked in an AMD PDU;

- restart Timer_MRW for this discard procedure according to the description in subclauseseetien-9.5..
- dse(if VT(MRW) = MaxMRW):

- perform the actions specified in subclause 11.6.4a
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9.5 Timers

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

a) Timer_Pall.

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 (or restarted) when the successful or unsuccessful transmission of an
AMD PDU containing apoll isindicated by lower layer. In UTRAN it should be started when an AMD PDU
containing a poll is submitted to lower layer. If x isthe value of the state variable VT(S) after the poll was
submitted to lower layer, the timer shall be stopped upon receiving:

- positive acknowledgements for 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 thetimer is active, the timer shall be restarted at the time specified above, and the
value of VT(S) shall be saved.

b) 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 this timer shall be started (or restarted) when the successful or unsuccessful tranamission of an AMD
PDU containing apoll isindicated by lower layer. In UTRAN it should be started when an AMD PDU
containing a poll is submitted to lower layer.

From the time a poll 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.
c) Timer_EPC.

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

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

d) Timer_Discard.

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.
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f)

)

h)

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 (or restarted) when the successful or unsuccessful transmission of the last
STATUS PDU of an acknowledgement statusreport 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,
itstranamission 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 is not configured by upper layers, acknowledgment isnot 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 this timer shall be started (or restarted) when the successful or unsuccessful tranamission of a RESET
PDU isindicated by lower layer. In UTRAN it should be started when a RESET PDU is submitted to |ower

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 signalled by upper layers.

In the UE this timer shall be started (or restarted) when the successful or unsuccessful tranamission of a
STATUS PDU containing the MRW SUFI isindicated by lower layer. In UTRAN, it should be started when a
STATUS PDU containing the MRW SUFI is submitted to lower layer.

Each time the timer expiresthe MRW SUFI isretransmitted-and-the timerisrestarted. It shall be stopped when
one of the termination criteria for the SDU discard with explicit signalling procedureis fulfilled (see subclause
11.6.4).

CR page 4



3GPP TS aa.bbb vX.Y.Z (YYYY-MM) CR page 5

11.4.2 Initiation
The Sender shall:
- if oneof the following triggers is detected:

1) "No _Discard after MaxDAT number of transmissions' is configured and VT (DAT) equalsthe value MaxDAT
(see subclause 9.7.3.4);

2) VT(MRW) equalsthe value MaxMRW;
3) A STATUS PDU including "erroneous Sequence Number" isreceived (see clause 10);
- stop trangmitting any AMD PDU or STATUS PDU;
- increment VT(RST) by 1;
- if VT(RST) = MaxRST:
- the Sender may submit to the lower layer a RESET PDU,;
- perform the actions specified in subclause 11.4.4a
- dse(if VT(RST) < MaxRST):
- submit aRESET PDU to the lower layer;

- dtart thetimer Timer_RST according to the description in subclauseseetion-9.5.

NOTE: If the TFC sdlection 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 thenext TTI.

When areset procedure has been initiated it can only be ended upon reception of a RESET 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 isnot interrupted by thereception of a RESET PDU from the peer entity.

11.4.5 Abnormal cases

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

- restart Timer_RST according to the description in subclausesection-9.5.

- dse(if VT(RST) = MaxRST):

- perform the actions specified in subclause 11.4.4a

11.6.5 Expiration of timer Timer_ MRW

If Timer_ MRW expires before the discard procedureis terminated, the Sender shall:
- increment VT(MRW) by one;
- if VT(MRW)<MaxMRW:

- set the MRW SUFI as previoudly transmitted (even if additional SDUs were discarded in the mean-time);
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- includethe MRW SUFI in anew statusreport (if other SUFIs areincluded, their contents shall be updated);
- tranamit the status report by either including it ina STATUS PDU or piggybacked in an AMD PDU;

- restart Timer_MRW for this discard procedure according to the description in subclauseseetien-9.5..
- dse(if VT(MRW) = MaxMRW):

- perform the actions specified in subclause 11.6.4a
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