
[0001]RADIO LINK CONTROL RESET USING RADIO RESOURCE CONTROL SIGNALING
[0002]FIELD OF INVENTION [0003]This application is related to wireless
communications. [0004]BACKGROUND [0005]Current efforts for the 3rd
Generation Partnership Project (3GPP) Long Term Evolution (LTE) and
LTE-Advanced wireless communication programs are to bring new technology,
new architecture and new methods in the new LTE settings and configurations
in order to provide improved spectral efficiency and reduced latency. As a
result, the radio resources would be better utilized to bring faster user
experiences and richer applications and services with less cost. [0006]As
part of this effort, 3GPP is defining new procedures for the Radio Resource
Control (RRC) and Radio Link Control (RLC) layers to help meet these goals.
In the prior art (e.g., Universal Mobile Telecommunication System (UMTS)
specifications), an RLC entity of a transmitter did not request a reset
after reaching a maximum allowed number of RLC retransmissions. Instead,
the RLC entity would attempt to keep the call alive and initiate its own
reset without the RRC being aware. To do so, the RLC entity would continue
retransmissions and then continue with the reset procedure until the RLC
was able to recover or until the maximum number of retransmission for RLC
reset was reached. When the RLC failed, the RRC would initiate a radio link
failure (RLF) recovery procedure, but would put the transmitter into IDLE
mode rather than attempting a RRC connection reestablishment. [0007]Current
LTE proposals allow a RLC entity to reset using RLC control protocol data
units (PDUs). However, this procedure can be complex. Accordingly, there
exists a need for an improved method and apparatus for resetting the RLC
entity.  [0008]SUMMARY [0009]A method and apparatus are disclosed wherein a
reset procedure for a radio link control is implemented by radio resource
control signaling. Triggers for the initiation and execution of the
disclosed reset method are also disclosed.  [0010] A wireless
transmit/receive unit (WTRU) detects a number of retransmissions exceeding
a maximum number of allowed retransmissions as an indication of radio link
failure and sends a radio link control reset request within a radio
resource control message from a radio resource control entity to a peer
radio link control entity at a base station. 



[0011]Alternatively, a wireless transmit/receive unit (WTRU) receives a
request for radio link control reset. A processor at the WTRU comprises a
radio resource control (RRC) entity and a radio link control (RLC) entity.
The RRC entity receives the request for a radio link control reset in a
radio resource control message, The RLC entity reassembles radio link
control service data units (SDUs) from any protocol data units (PDUs) that
are received out of sequence at a receiving side of the RLC entity. The
reassembled SDUs are delivered in sequence to a packet data convergence
protocol entity. At the receiving side of the RLC entity, any remaining
PDUs that are not able to be reassembled are discarded. At a transmitting
side of the RLC entity, all SDUs and PDUs stored in transmit buffers are
discarded. [0012]BRIEF DESCRIPTION OF THE DRAWINGS [0013]A more detailed
understanding may be had from the following description, given by way of
example and to be understood in conjunction with the accompanying drawings
wherein: [0014]Figure 1 is a functional block diagram of a transmitter and
receiver configured to perform a RLC reset; [0015]Figure 2 is a functional
block diagram of a transmitter processor and a receiver processor
configured to perform a RLC reset; and [0016]Figure 3 is signal diagram for
a Protocol Reset signal.  [0017]DETAILED DESCRIPTION [0018]When referred to
hereafter, the terminology "wireless transmit/receive unit (WTRU)" includes
but is not limited to a user equipment (UE), a mobile station, a fixed or
mobile subscriber unit, a pager, a cellular telephone, a personal digital
assistant (PDA), a computer, or any other type of user device capable of
operating in a wireless environment. When referred to hereafter, the
terminology "base station" includes but is not limited to a Node-B, an
evolved Node-B, a site controller, an access point (AP), or any other type
of interfacing device capable of operating in a wireless environment.
[0019]It should be noted that the disclosed RLC 'Reset' procedure may be
referred to by other names such as RLC 'Re-establishment' or RLC
'Reconfiguration'. As such, the disclosed method and apparatus applies even
when the procedures proposed herein are described using other names or
terms in the 3GPP standards specifications. 



[0020]FIG. 1 is a functional block diagram of a transmitter and receiver
110, 120 configured to perform the disclosed method. In addition to
components included in a typical transmitter/receiver (i.e., a WTRU or base
station), the transmitter 110 and the receiver 120 includes: processors
115, 125 configured to perform a reset of an RLC entity using RRC
signaling; receivers 116, 126 in communication with processors 115, 125;
transmitters 117, 127 in communication with processors 115, 125; and
antennas 118, 128 in communication with receivers 116, 126 and transmitters
117, 127 to facilitate the transmission and reception of wireless data.
Additionally, the receiver 116, the transmitter 117 and the antenna 118 may
be a single receiver, transmitter and antenna, or may include a plurality
of individual receivers, transmitters and antennas, respectively. The
transmitter 110 may be a WTRU transmitting to a base station receiver 120.
Alternatively, the transmitter 110 may be a base station transmitting to a
WTRU receiver 120. [0021]Figure 2 shows a signaling diagram for the
transmitter 110 and the receiver 120, in which the processor 115 comprises
a radio link control layer  (RLC) entity 221, a radio resource control
layer (RRC) entity 222, a packet data convergence protocol layer (PDCP)
entity 223, and the processor 125 comprises an RLC entity 231, a RRC entity
232, and a PD CP entity 233. While a single RLC entity 221 is shown for the
processor 115, and a single RLC entity 231 is shown for the processor 125,
there may be multiple RLC entities, including a transmitting Unacknowledged
Mode (UM) RLC entity, a receiving UM RLC entity, a transmitting Transparent
Mode (TM) RLC entity, a receiving TM RLC entity, and an Acknowledged Mode
(AM) RLC entity. A single RLC entity 221, 231 is shown for purpose of
simplifying the description herein and is not meant to represent a
limitation to the disclosed method and apparatus. It should be noted that
the inter-layer entity activity disclosed below for the Radio Resource
Control (RRC) and RLC may be accomplished by defining new primitives or
information elements between the layers. [0022]Upon detecting an RLC Reset
trigger as an indication of RLC failure, the RLC entity 221 included in
transmitter processor 115 sends a RLC reset request indication 201 to the
RRC entity 222 indicating that a RLC Reset is desired (i.e., that both the
peer RLC entity 231 and the RLC entity 221 itself should be reset). An
example of an RLC Reset trigger may be, for an AM RLC entity 221, that the
maximum number of retransmissions allowed has been reached. Other examples
of triggers include a Service Data Unit (SDU) discard not being configured
for an event, RLC Status PDUs indicating erroneous sequence numbers;
unrecoverable errors; and any other event or trigger that requires the RLC
to be reset. [0023]The RLC Reset request indication 201 that is forwarded
to the RRC entity 222 may include one or more of the following types of
request information in the form of an information element (IE) or a single
or multiple bit value. A cause value may be included to indicate the reason
for the RLC Reset request indication 201. For example, if the trigger is
the maximum number of retransmissions being reached, the RLC reset request
indication 201 includes an indication of this to the RRC entity 222. Status
information may also be included in the RLC Reset request indication 201
indicating the last sequence number  (SN) correctly received for the PLC
entity 221 requesting the RLC Reset. The RLC Reset request indication 201
may also include an identification of the RLC entity 221 to be reset (e.g.,
the RLC entity identification may be according to the logical channel
instance associated with the RLC entity or the radio bearer associated with
the RLC entity), or alternatively, a new RLC entity ID may be defined and
indicated for explicitly identifying the RLC entity. [0024]After forwarding
the RLC request indication 201 to the RRC entity 222, the RLC entity 221
may perform one or more of the following: 1. Start a timer T101 that may be
specific to each RLC entity 221 or common to each PLC entity 221. 2.
Suspend transmission of any protocol data units (PDUs) on the RLC entity
221 being reset. 



3. Flush the buffer of any SDUs sent before the RLC reset. 4. Suspend
reception of any PDUs on the PLC entity 221, which may occur via discarding
any received PDUs for such entity. 5. Increment/Decrement a counter C101
that keeps a count of the number of reset requests. This counter may be
specific to each 111_,C entity. 6. Reset the RLC entity 221 to initially
configured parameters (e.g., the sequence number (SN) may be reset back to
zero). Alternatively, the RLC entity 221 may take this reset action on the
expiration of the timer T101. 7. Wait for an indication 202 from the RRC
entity 222 before starting any of the above procedures. The indication 202
from the RRC entity 222 may take the form of an acknowledgment of the reset
request indication 201 and/or confirmation of the reset procedures being
initiated by the RRC entity 222. [0025]The RRC entity 222, upon receiving
an RLC reset indication 201 that an RLC reset is required, may send an RRC
message 203 to the peer RRC entity 232 indicating a reset of RLC is
required. The parameters for the RLC reset may be included in any RRC
message 203 (e.g., a ERG CONNECTION REESTABLISHMENT message or a RRC
CONNECTION RECONFIGURATION  message) or in a new RRC message dedicated for
reset procedures, such as a PROTOCOL RESET message as will be described
further below. In order to transmit the RLC Reset request information, a
new IE, such as an RLC Reset IE or a Protocol Reset Indicator Information
Element (IE), may be used for indicating the reset request of the RLC
entity 221. This IE may be carried in any RRC message 203 or in a specific
message dedicated for reset procedures. An example of the RLC Reset IE
parameters is presented in Table 1 below. TABLE 1 Information Multi Type
and Reference Semantics Information for 



protocol entity for reset <1 to Number of entities requesting Reset>   >
Protocol entity requesting reset  Boolean Identifies whether the entity
being reset is a PDCP entity or an RLC entity. This may not be necessary if
the reset indicator IE is defined specifically for RLC or PDCP. >> Identity
Integer 



Identification of the RLC entity being reset. This may be either the
logical channel instance mapped to the RLC entity, or the RB ID mapped to
the entity or some other ID. This information may be implied by the
presence of some other information in a parent field in the information
tree. >" RSN  Integer The Reset sequence number (RSN) identifies if this is
the first reset request for this entity or a retransmission. Alternatively,
the RSN /nay be defined for the entire RRC message instead of on a
per-entity basis >>> Cause  Integer Indicates the reason for reset request
Identifies if the RLC entity is to be reset to default/initial
configurations or some different configuration >" Reset configuration
Boolean   >>" 



Parameters for reset   If RLC entity is to be reset to a configuration
different from initialldefault.  [0026]The individual IEs described in
TABLE 1 are optional and the information contained in them may be passed in
a different manner. The RRC message 203 indicating the reset may be any
indication of a reset. For example, the RRC message 203 may include, but is
not limited to, a bit, or a few bits, that may be passed in any ERG message
to more detailed IEs (e.g., see Protocol Reset Indicator 1E) to dedicated
messages. The indications in the RRC message 203 may be explicit or
implicit and may also include RLC and/or PDCP status. For an implicit
indication, a separately sent RRC message that does not contain the reset
IEs may indicate that a reset is required merely by the RRC message name
according to a prearranged definition. [0027]The EEC message 203 indicating
the RLC reset request to the peer ERG entity 232 may include an explicit or
implicit indication of the time of the reset/activation of reset.
Alternatively this may be accomplished on a Transmission Time Interval
(TTI) or a System Frame Number (SFN) basis. As an example, a
synchronization may be achieved by alignment of the RLC reset with the SFN
or a number of TTIs relative to the last TTI in which the ERG message 203
was transmitted/received. [0028]In the event that the RLC entity 221 to be
reset is the same RLC entity that would initiate an EEC message 203
indicating the reset, the ERG entity 222 may transmit the message
indicating the reset over a radio bearer (RB), which is mapped to a
different RLC entity of transmitter 110. Alternatively, a new RB and
associated RLC entity may be configured. Alternatively, the ERG message 203
containing the RLC reset IE can be transmitted on a Signaling RB (SltB).
This SRB may be dedicated to the reset of RLC and some other purposes
(e.g., a reset of PDCP). It is preferable that the SRB be mapped to a RLC
UM entity to avoid the possibility of this SRB being reset.  [0029]The RRC
entity 222 may ensure that the RRC message 203 for RLC Reset will fit
inside a single RLC PDU. The RRC entity 222 may aggregate multiple reset
requests from different RLC entities 221 into a single message 203. If the
transmitting RRC entity 222 receives a reset request for a transmitting RLC
entity 221 for which a reset procedure is ongoing it may ignore the
request. The transmitting RRC entity 222 may acknowledge a reset request
from the transmitting RLC layer/entity in an acknowledgment signal 202.
[0030]The transmitting RRC entity 222 may send a pending RLC Reset
indication 204 to the PDCP entity 223. This may trigger the generation of a
PDCP status PDU at the transmitter 110. 



[0031]After transmission of the RRC message 203 indicating the RLC Reset
request, the RRC entity 222 may perform one or more of the following: 1.
Start a timer T102 timer that may determine the time the transmitting RRC
entity 222 may wait for an RLC Reset acknowledgment 213 before initiating
further action; 2. Increment/Decrement a counter C102 that keeps a count of
the number of RLC reset requests via the RRC messages 203. This counter may
be specific to each RLC entity 221 and may be used to indicate the RSN for
the RLC Reset request. The RRC entity 222 may use a R.RC Transaction
Identifier to distinguish re-transmissions of the same reset request; and
3. Provide an indication 205 to the RLC entity 221 that the RLC Reset
procedure has been initiated. If the timer T102 described above expires,
the RRC entity 222 may implement one of the following: 1. Retransmit the
RLC Reset request in another RRC message 203; 9. Send a new RLC Reset
request, with possibly a reference to a different RLC entity to be reset;
3. Increment/Decrement the counter C102 and restart the timer T102; and 4.
Provide an indication of timer T102 expiration to the RLC entity 221.
[0032]If the counter C102 reaches a pre-determined value (e.g. a
configured/pre-determined value for the maximum number of reset requests)
the IIRC entity 221 may initiate a different set of procedures. For
example, the RRC entity 222 may initiate RRC RECONFIGURATION procedures or
Radio Link Failure procedures or Physical Channel Reconfiguration
procedures or some other recovery procedure. [0033]The RRC entity 222 may
use Hybrid Automatic Repeat Request (HARQ) assistance to retransmit the RRC
message 203 that contains the reset indicator. For example, a HARQ entity
224 may indicate to the RRC entity 222 that delivery of the RRC PDU that
contains the RLC reset has failed, and subsequently the RRC 222 retransmits
the PHU. [0034]At the receiver 115, upon receipt of the RRC message 203
with the 



RLC Reset request, the RRC entity 232 implements one or more of the
following actions: 1. Send an RRC message acknowledgment 213 to acknowledge
receipt of the reset request back to the transmitter RRC entity 222. The
receiver ItRC entity 232 may pass the RLC Reset request to the receiver RLC
entity 231.; alternatively, the acknowledgment 213 may be sent after
waiting for a reset confirmation from the RIC entity 231; 2. Stop the
transmission/reception of any PHUs on the RBs configured for the R.LC
entity 231; 3. Instruct the RLC entity 231 to flush the RLC data buffer;
and 4. Pass the RLC Reset request to the RIC entity 231 as indication 211
and to the PDCP entity 233 as indication 214, along with any associated
reset parameters. [0035]In the event that the RLC entity 231 that is to be
reset is the same RLC entity that is to initiate the RRC message 213
indicating the RLC Reset acknowledgment, the receiver RRC entity 222 may
transmit the message indicating the reset acknowledgment over a RB which is
mapped to a different RLC entity. Alternatively, a new RB and associated
RLC entity may he configured.  [0036]In another alternative, the RRC
message 213 comprising the RLC Reset acknowledgment IE can be transmitted
on a Signaling RB (SRB). This SRB may be dedicated to the reset
acknowledgment of RLC and some other purposes (e.g., reset acknowledgment
of PDCP). This SRB may be mapped to a UM RLC entity to avoid the
possibility of this SRB being reset. [0037]The RRC entity 232 may ensure
that the Rite message 213 for reset acknowledgment will fit inside a single
RLC PDU. The RRC entity 232 may aggregate multiple reset acknowledgments
for different RLC entities 231 into a single message. [0038]The EEC
procedure may use HARQ assistance to retransmit the RRC message that
contains the reset acknowledgment indicator. For example, a HARQ entity 234
may indicate to the RRC 232 that delivery of the RRC PDU that contains the
RLC reset acknowledgment has failed, and subsequently the RRC entity 232
retransmits the PDU. [0039]The RRC entity 232, upon receiving an RLC reset
indication 212 that an RLC reset has occurred, may send an RRC message 213
to the peer RRC entity 222 indicating acknowledgment of the RLC reset. The
parameters for the RLC reset acknowledgment may be included in any RRC
message 213 (e.g., a RRC CONNECTION REESTABLISHMENT COMPLETE message or a
RRC CONNECTION RECONFIGURATION COMPLETE message) or in a new RRC message
dedicated for reset procedures, such as a PROTOCOL RESET ACKNOWLEDGE
message as will be described further below. In order to transmit the RLC
Reset acknowledgment information, a new IL, such as an RLC Reset
Acknowledgment IE or a Protocol Reset ACK TE, may be used for indicating
the reset of the RLC entity 231. This IL may be carried in any RRC message
213 or in a specific message dedicated for RLC reset procedures. An example
of the RLC Reset Acknowledgment IE parameters is presented in TABLE 2
below. 



TABLE 2 Information Multi Type and Reference Semantics Information for
protocol entity reset being acknowledged <I to Number of entities for Reset
being acked>   



> Protocol entity for reset being acknowledged  Boolean Identifies whether
the entity being reset acknowledged is a PDCP entity or an RLC entity. This
may not be necessary if the reset acknowledge indicator IE is defined
specifically for RLC or PDCP. >> Identity  Integer Identification of the
RLC entity being reset acknowledged. This may be either the logical channel
instance mapped to the RLC entity, or the RB ID mapped to the entity or
some other ID. This information may be implied by the presence of some
other information in a parent field in the information tree. >" RSN
Integer The Reset SN identifies the corresponding reset request that is
being acked. This shall be the same as the RSN in the corresponding reset
request.  [0040]It should be understood that the individual RLC Reset
Acknowledge IE parameters described above are optional and the information
contained in the IE may be passed in a different manner. [0041]When the RLC
entity 231 at the receiver receives a command from 



the RRC entity 232 to reset, the RLC entity 231 may implement one or more
of the following: 1. Reset some or all the RLC state variables for that
entity to their initial/default values or to the value (if any) configured
in the reset request; 2. Reset configurable parameters to their configured
values or to a new value (if any) received in the reset request;  3. Stop
and/or restart any or all timers associated with that RLC entity 231; 4. In
the receiving side of the PLC entity 231, if possible, reassemble RLC SDUs
from the PDUs that are received out of sequence and deliver them to the
upper layer entities (e.g., PDCP entity 233); discard any remaining PDUs
that could not be reassembled into RLC SDUs; 5. In the transmitting side of
the PLC entity 231, discard all PLC PDUs from the PDU (re)transmit buffer
of the RLC entity 231; 6. In the transmitting side of the RLC entity 231,
discard all RLC SDUs from the SDU transmit buffer of the PLC entity 231,
and notify the upper layer entities (e.g., PDCP entity 233) of the
discarded SDU(s). After receiving such notification, the upper layer (e.g.,
PDCP entity 233) may re-submit (i.e., effectively retransmit) those SDUs
for transmission to the PLC entity 231 below it, following the completion
of the PLC reset. In another alternative, in the transmitting side of the
RLC entity 231, the RLC SDUs are not discarded from the SDU transmit buffer
of the PLC entity 231 when reset occurs; 7. In the transmitting side of the
PLC entity 231, notify the upper layers (e.g., PDCP entity 233) of all SDUs
whose reception have not been acknowledged (confirmed) by the peer PLC
entity 221 (via RLC STATUS PDUs). After receiving such notification, the
upper layer entity (e.g., PDCP entity 233) may re-submit (i.e., effectively
retransmit) those SDUs for transmission to the RLC entity 231 below it,
following the completion of the PLC reset; 8. Confirm completion of the
reset procedures to the RRC with indication 212; and 9. Indicate the
completion of reset to upper layer entities (e.g., PDCP entity 233 with
indication 215). [0042]The PDCP entity 233 may use an indication of the RLC
reset (received via RRC indication 214 or RLC indication 215) to generate a
PDCP Status PM).  [0043]The RLC entity 231 reset may be synchronized with
the RRC procedure (i.e., the RRC message 203 and/or message 213). The RRC
procedure may include an explicit or implicit indication of the time of the
reset/activation of reset. Alternatively this may be accomplished on a TTI
or SFN basis. As an example, the synchronization between the RRC procedure
and the RLC reset could also be aligned with the SIFN or a number of TTI's
relative to the last TTI in which the RRC message 203 and/or RHO message
213 was received. 



[0044]Upon reception of the acknowledgment of the RLC reset via RRC message
213 from the receiver RRC entity 232, the transmitter RRC entity 222
implements one or more of the following: 1. Stop timer T102; 2. Reset the
counter 0102 to its initial value or zero; and 3. Confirm the
acknowledgment RRC message 213 to the RLC entity 221 with indication 205
and to the PDCP entity 223 with indication 206. [0045]The RLC entity 221,
upon receiving acknowledgment of the reset request via the RRC indication
205, implements one or more of the following: 1. Stop timer T101; 2. Reset
counter 0101 to zero; 3. Reset some or all the RLC state variables for that
entity to their initial/default values or to the value (if any) configured
in the reset request; 4. Reset configurable parameters to their configured
values or to a new value (if any) received in the reset request; 5. Stop
and/or restart any or all timers associated with that RLC entity 221; 6. In
the receiving side of the RLC entity 221, if possible reassemble RLC SDUs
from the PDUs that are received out of sequence and deliver them in
sequence to the PDCP entity 223; discard any remaining PDUs that could not
be reassembled into RLC SDUs; 7. In the transmitting side of the RLC entity
221, discard all RLC PDUs from the PDU (re)transmit buffer of the RLC
entity 221;  8. In the transmitting side of the RLC entity 221, discard all
RLC SDUs from the SDU transmit buffer of the RLC entity 221, and notify the
upper layers (e.g., PDCP 223) of the discarded SDU(s). After receiving such
notification, the upper layer (e.g., PDCP 223) may re-submit (i.e.
effectively retransmit) those SDUs for transmission to the RLC entity
221helow it, following the completion of the RLC reset. In another less
preferred alternative: In the transmitting side of the RLC entity, do not
discard RLC SDUs from the SDU transmit buffer of the RLC entity 221(when
reset occurs); 



9. In the transmitting side of the RLC entity 221, notify the upper layers
(e.g., PDCP 223) of all SDUs whose reception have not been acknowledged
(confirmed) by the peer RLC entity (via RLC STATUS PDUs). After receiving
such notification, the upper layer (e.g., PDCP 223) may re-submit (i.e.
effectively retransmit) those SDUs for transmission to the RLC entity 221
below it, following the completion of the RLC reset; 10. Confirm completion
of the reset procedures to the RRC entity 222; and 11. Indicate the
completion of reset to upper layers (e.g. PDCP 223). [0046]The PDCP entity
223 may use the acknowledgment of the RLC reset (received via RIRC
indication 206 or RLC indication 208) to generate a PDCP Status PDU.
[0047]The RLC 221 reset may be synchronized with the RRC procedure (i.e.,
the RRC message 203 and/or message 213). The RRC procedure may include an
explicit or implicit indication of the time of the reset/activation of
reset. Alternatively this may be accomplished on a TTI or SFN basis. As an
example the synchronization between the RRC procedure and the RLC 221 reset
could also be aligned with the SFN or a number of TTI's relative to the
last TT1 in which the RRC message 203, and/or RRC message 213 was received.
[0048]In accordance with the method disclosed above for RLC reset
accomplished via RRC, the following is a summary of the RRC signaling for
the  RRC messages 203 and 213 in terms of a Protocol Reset procedure, shown
in Figure 3. [0049]The transmitting RRC entity 222 may initiate this
Protocol Reset procedure whenever the RLC entity 221 in the transmitter 110
indicates the need for resetting a RLC entity. [0050]Upon initiation of the
procedure the transmitting RRC entity 222: 1> Initiates transmission of a
PROTOCOL RESET REQUEST message 301 1> Indicates initiation of the procedure
to the RLC (optional) 1> Start Timer T102 when lower layers indicate
successful 



transmission of the message [0051]Upon expiration of the timer T102 the
transmitting RRC entity 222: 1> Re-Initiates transmission of the PROTOCOL
RESET REQUEST message 301 1> Re-Starts Timer T102 when lower layers
indicate successful transmission of the message [0052]The transmitting RRC
entity 222 takes the following actions when it initiates the transmission
of a PROTOCOL RESET REQUEST message 301: 1> if this is a new reset request
2> Initialize a new instance of the counter C102 and increment it by one 1>
If this is a reset request that is being re-transmitted 2> increment the
counter C102 by one [0053]The transmitting RRC entity 222 sets the contents
of the PROTOCOL RESET message 301 as follows: 0> If C102 counter is <=
MaxNumberofResetReTransmissions + 1 1> Identify the RLC entities to be
reset in the PROTOCOL RESET REQUEST message 301 and set the Transaction
Identifier in the message to be equal to the value of the C102 counter 0>
else 



1> Declare RL failure and start the RL failure handling procedure. 2> Try
to re-establish the connection by sending the RRC reestablishment request
[0054]Upon receiving a PROTOCOL RESET REQUEST message 301 the RRC entity
232:         1> Initiates transmission of the PROTOCOL RESET ACKNOWLEDGE
message 302 1> Passes the reset request to the RLC entity 231        1>
Starts timer T103 when lower layers indicate successful transmission of the
message (optional) The RRC entity 232 sets the contents of the PROTOCOL
RESET ACKNOWLEDGE message 302 as follows:        1> Set the Transaction
Identifier value of the message to the corresponding Transaction Identifier
in the PROTOCOL RESET REQUEST message 301 being acknowledged [0055]Upon
receiving a PROTOCOL RESET ACKNOWLEDGE 302, the RRC entity 222: 1> Stops
timer T102 1> Resets counter C102 to zero        1> Initiates transmission
of the PROTOCOL RESET COMPLETE message 303 (optional) 1> Indicate receipt
of the acknowledgment to the lower layers (e.g. RLC) 



[0056]The following is a summary of the messages depicted in Figure 3.
[0057]The PROTOCOL RESET REQUEST message 301 is used for requesting a reset
of a lower-layer protocol entity: Signaling radio bearer: SRB 1 or SRB 2
RLC-SAP: AM or UM Logical channel: DCCH Direction: UE -> E-UTRAN, EUTRAN ->
UE Name Need Type/ reference Message Type MP <ref5- Transaction identifier
MP Integer [0..31 Protocol Reset Indicator IE 



MP   [0058]The PROTOCOL RESET ACKNOWLEDGMENT message 302 is used for
acknowledging a reset of a lower-layer protocol entity: Signaling radio
bearer: SRB 1 or SRB 2 REC-SAP: AM or UM Logical channel: DCCH Direction:
UE -> E-UTRAN, EUTRAN -> UE  Name Need Type/ reference Message Type MP
<ref> Transaction identifier 



MP Integer [0..3] Protocol Reset Ack IE MP   [0059]The PROTOCOL RESET
COMPLETE message 303 is used for completing a reset of a lower-layer
protocol entity (optional): Signaling radio bearer: SRB 1 or SRB 2 RLC-SAP:
AM or UM Logical channel: DCCH Direction: UE -> E-UTRAN, EUTRAN -> UE Name
Need Type/ reference Message Type MP 



<ref> Transaction identifier MP Integer [0..3]  [0060]The disclosed methods
and apparatuses are applicable to any wireless communication devices and
systems, including those related to 3GPP LTE and/or HSPA enhancements (e.g.
WCDMA evolution Re1-7, Re1-8, etc). [0061]EMBODIMENTS  1. A method for
resetting a radio link control (RLC) entity comprising: sending a RLC reset
indication.        2. A method as in embodiment 1, wherein said reset
indication is forwarded to a radio resource control (RRC) entity.        3.
The method of embodiment 2 further comprising triggering an RLC reset.
4. A method as in any of embodiments 2-3, wherein said trigger includes RLC
Status Protocol Data Units (PDUs) indicating erroneous sequence numbers.
5. A method as in any of embodiments 3-4, wherein said trigger includes the
number of retransmissions exceeding the maximum number of retransmissions
allowed.        6. A method as in any of embodiments 3-5, wherein said
trigger includes an unrecoverable error.        7. A method as in any of
embodiments 3-6, wherein said reset request includes one or more of the
following: a cause value that indicates the reason for  



the reset request, status information indicating the last sequence number
(SN) correctly received for the entity requesting the reset, and
identification of the RLC entity to be reset.        8. The method of
embodiment 7, wherein said identification is made using a logical channel
instance associated with the RLC entity.        9. A method as in any of
embodiments 7-8, wherein said identification is made using a radio bearer
associated with the RLC entity.        10. A method as in any of
embodiments 2 --9, wherein the RLC entity starts a timer.        11. The
method of embodiment 10, wherein the PLC entity suspends transmission of
any PD-Us on the entity being reset.        12. A method as in any of
embodiments 10-11, wherein the PLC entity flushes the buffer of any SDUs
sent before the reset.        13. A method as in any of embodiments 10- 12,
wherein the RLC entity suspends reception of any PDUs on the entity being
reset.        14. A method as in any of embodiments 10 - 13, wherein the
RLC entity increments/decrements a counter (C101) that keeps a count of the
number of reset requests.        15. A method as in any of embodiments 10 -
14, wherein said RLC resets the entity to the initial parameters
configured.        16. A method as in any of embodiments 10 - 15, wherein
the RLC entity receives an RRC indication with an acknowledgement of the
reset request.        17. A method as in any of embodiments 2 - 16, further
comprising forwarding said RLC reset indication to a Rile layer.        18.
The method of embodiment 17 further comprising forwarding a RRC control
message to a peer RRC entity.        19. The method of embodiment 18,
wherein said RRC control message includes an indication that a reset of the
PLC is required.        20. A method as in any of embodiments 18-19,
wherein said RRC control message comprises parameters for the reset.
21. The method of embodiment 20, wherein a Protocol Reset Indicator
Information Element (IE) indicates the reset of the RLC entity. 



22. The method of embodiment 21, wherein said IE is carried in the RRC
control message.        23. The method of embodiment 21, wherein said IE is
carried in a dedicated message.        24. A method as in any of
embodiments 17- 23, wherein the RLC reset indication includes an indication
of the time of the reset.        25. The method of embodiment 24, wherein
said time indication is explicit.        26. The method of embodiment 24,
wherein said time indication is implicit.        27. A method as in any of
embodiments 16-26 further comprising transmitting the RRC control message
to a RLC entity other than said RLC entity to he reset.        28. A method
as in any of embodiments 16-27, wherein the RRC entity ensures that the RRC
message will fit inside a single RLC PD U.        29. A method as in any of
embodiments 16-28, wherein the ERG entity aggregates multiple reset
requests from different RLC entities into a single message.        30. A
method as in any of embodiments 16 - 29, wherein said RRC entity ignores
the RLC reset indication if the RRC layer receives the reset request for
the RLC entity for which the reset is ongoing.       37. A method as in any
of embodiments 16 - 30, wherein the transmitting RRC entity acknowledges a
reset request from the transmitting RLC entity.        32. A method as in
any of embodiments 16- 31, the transmitting EEC entity indicates a pending
RLC reset to the PDCP.        33. The method of embodiment 32, wherein said
indication to the PDCP triggers the generation of a PDCP status PDTJ at a
transmitter.        34. A method as in any of embodiments 16 - 33, wherein
after transmission of the RRC message, the RRC entity starts a timer T102.
35. The method of embodiment 34, wherein the timer T102 determines the time
the transmitting RRC entity may wait for an acknowledgement before
initiating further action.        36. A method as in any of embodiments 16
- 35, wherein after transmission of the RRC message, the RRC entity
increments a counter C102 for keeping a count of the number of reset
requests. 



37. The method of embodiment 36, wherein the counter C102 indicates the
Reset Sequence Number(RSN) for the reset request.        38. A method as in
any of embodiments 16 - 37, wherein after transmission of the RRC message,
the RRC entity provides an indication to the RLC layer that the reset
procedure has been initiated.        39. A method as in any of embodiments
16 - 38, further comprising if the timer T102 expires, the RRC retransmits
the reset request.        40. A method as in any of embodiments 16 - 38,
further comprising if the timer T102 expires, the RRC sends a new Reset
request.        41. A method as in any of embodiments 16- 40, further
comprising if the timer T102 expires, the RRC increments the counter and
restarts the tinier T102.        42. A method as in any of embodiments 16 -
41, further comprising if the timer T102 expires, the RRC provides an
indication to the RLC.        43. A method as in any of embodiments 16- 42,
further comprising the counter C102 reaching a pre-determined value, and
the RRC initiating a RRC RECONFIGURATION procedures        44. A method as
in any of embodiments 16 - 43, further comprising if the counter C102
reaches a pre-determined value, the RRC initiates Radio Link Failure
procedures.        45. A method as in any of embodiments 16-44, further
comprising if the counter C102 reaches a pre-determined value, the RRC
initiates Physical Channel Reconfiguration procedures.        46. A method
as in any of embodiments 16- 45, wherein the RRC uses a RRC Transaction
Identifier to distinguish re-transmissions of the same reset request.
47. A method as in any of embodiments 16- 46, wherein the RRC uses a Hybrid
Automatic Repeat Request (HARQ) assistance to retransmit the RRC message
that contains the reset indicator.        48. The method of embodiment 47,
wherein said HARQ indicates to the RRC that delivery of the RRC PDU that
contains the RLC reset has failed.        49. A method as in any of
embodiments 16 - 48, further comprising upon receiving the RRC message
including the reset request for an RLC entity, the receiving RRC entity
sending an acknowledgement of the reset request back to the transmitter.
50. The method of embodiment 49, further comprising the receiving RRC layer
passing the reset request to a receiving RLC layer.        51. The method
of embodiment 50, further comprising waiting for a confirmation from the
RLC layer before sending the acknowledgement. 



52. A method as in any of embodiments 16 - 51, further comprising upon
receiving the RRC message including the reset request for an RLC entity,
the receiving RRC entity stops the transmission and reception of any PDUs
configured for the RLC entity to be reset.        53. A method as in any of
embodiments 16 - 52 further comprising upon receiving the RRC message
including the reset request for an RLC entity, the receiving RRC entity
flushes a data buffer.        54. A method as in any of embodiments 16 -
53, further comprising upon receiving the RRC message including the reset
request for an RLC entity, the receiving RRC entity passing the reset
request to the RLC entity and associated reset parameters.        55. A
method as in any of embodiments 16 - 54, wherein a Protocol Reset ACK IE
for acknowledging the reception of the reset of an RLC entity is used.
56. A method as in any of embodiments 16 - 55 further comprising when the
RLC at the receiver receives a command from the RRC layer to reset an RLC
entity, said RLC at the receiver resetting one or more of the RLC state
variables for that RLC entity to their initial values or to a value
included in the reset request.        57. A method as in any of embodiments
16 - 56 further comprising when the RLC at the receiver receives a command
from the RRC layer to reset an RLC entity, said RLC at the receiver
resetting configurable parameters to their configured values or to a value
included in the reset request.        58. A method as in any of embodiments
16 - 57 further comprising when the RLC at the receiver receives a command
from the RRC layer to reset an RLC entity, said RLC at the receiver stop
and/or restart any or all timers associated with that that entity.
59. A method as in any of embodiments 16 - 58 further comprising when the
RLC at the receiver receives a command from the RRC layer to reset an RLC
entity, said RLC at the receiver reassembling PLC SDUs from the PDUs that
are received out of sequence and delivering them to a PDCP entity on the
receiving side of the RLC entity.        60. The method of embodiment 59
further comprising discarding any remaining PDUs that could not be
reassembled into RLC SDUs.        61. A method as in any of embodiments 16
- 60 further comprising when the RLC at the receiver receives a command
from the RRC layer to reset an RLC entity, said RLC at the receiver
discarding all RLC PD Us from the PDU transmit buffer of the RLC entity on
the transmitting side of the RLC entity.        62. A method as in any of
embodiments 16 - 61 further comprising when the RLC at the receiver
receives a command from the RRC layer to reset an RLC entity, said RLC at
the receiver discarding all PLC SDUs from the SDU transmit buffer of the
RLC entity on the transmitting side of the PLC entity.        63. The
method of embodiment 62, further comprising notifying the upper layers of
the discarded SDUs.         64. The method of embodiment 63, further
comprising the upper layer re-submitting the SDUs for transmission to the
RLC entity below it following the completion of the RLC reset.        65. A
method as in any of embodiments 16 - 64, further comprising when the RLC at
the receiver receives a command from the RRC layer to reset an ELC entity,
said RLC at the receiver notifying the upper layers of all SD Us whose
reception have not been acknowledged by the peer RLC entity on the
transmitting side of the RLC entity. 



66. The method of embodiment 65, further comprising after receiving such
notification, the upper layer re-submitting those SD Us for transmission to
the RLC entity below it, following the completion of the RLC reset.
67. A method as in any of embodiments 16 - 66, further comprising when the
RLC at the receiver receives a command from the RRC layer to reset an RLC
entity, said RLC at the receiver confirming completion of the reset to the
RRC.        68. A method as in any of embodiments 16 - 67, further
comprising when the RLC at the receiver receives a command from the RRC
layer to reset an RLC entity, said RLC at the receiver indicating the
completion of reset to upper layers.        69. A method as in any of
embodiments 16- 68, wherein a PDCP layer uses an indication of the RLC
reset to generate a PDCP Status PDU.        70. A method as in any of
embodiments 16 - 69, further comprising upon receiving the acknowledgement
of the RLC reset by the receiver ERG entity, the transmitter RRC entity
stopping timer 11102.        71. A method as in any of embodiments 16 - 70,
further comprising upon receiving the acknowledgement of the RLC reset by
the receiver RRC entity, the transmitter RRC entity resetting the counter
C102 to its initial value or zero.        72. A method as in any of
embodiments 16 - 71, further comprising upon receiving the acknowledgement
of the RLC reset by the receiver RRC  entity, the transmitter RRC entity
confirming the acknowledgement to the RLC layer or PDCP entity.        73.
A method as in any of embodiments 16 - 72, further comprising upon
receiving acknowledgement of the reset request via the RRC, the RLC entity
at the transmitter stopping time T101.        74. A method as in any of
embodiments 16 - 73, further comprising upon receiving acknowledgement of
the reset request via the RRC, the RLC entity at the transmitter resetting
counter C101 to zero.        75. A method as in any of embodiments 16 - 74,
further comprising upon receiving acknowledgement of the reset request via
the RRC, the RLC entity at the transmitter resetting one or more of the RLC
state variables for the RLC entity to their initial values or to a value
included in the reset request.        76. A method as in any of embodiments
16 - 75, further comprising upon receiving acknowledgement of the reset
request via the RRC, the RLC entity at the transmitter resetting
configurable parameters to their configured values or to a value included
in the reset request.        77. A method as in any of embodiments 16 - 76
further comprising upon receiving acknowledgement of the reset request via
the RRC, the RLC entity at the transmitter stopping or restarting any or
all timers associated with that that entity.        78. A method as in any
of embodiments 16 - 77, further comprising upon receiving acknowledgement
of the reset request via the RRC, the RLC entity at the transmitter
reassembling RLC SDUs from the PDUs that are received out of sequence and
delivering them to the PDCP entity.        79. The method of embodiment 78,
further comprising discarding any remaining PDUs that could not be
reassembled into RLC SDUs. 



80. A method as in any of embodiments 16 - 79, further comprising upon
receiving acknowledgement of the reset request via the RRC, the RLC entity
at the transmitter discarding all RLC PDUs from the PDU transmit buffer of
the RLC entity on the transmitting side of the RLC entity.        81. A
method as in any of embodiments 16 - 80, further comprising upon receiving
acknowledgement of the reset request via the RRC, the RLC entity at the
transmitter discarding all RLC SDUs from the SDU transmit buffer of the RLC
entity on the transmitting side of the RLC entity.        82. The method of
embodiment 81, further comprising notifying the upper layers of the
discarded SDUs.        83. The method of embodiment 82, further comprising
after receiving the notification, the upper layer re-submitting the SDUs
for transmission to the RLC entity below it following the completion of the
RLC reset.        84. A method as in any of embodiments 16-83, further
comprising upon receiving acknowledgement of the reset request via the RRC,
the RLC entity at the transmitter notifying the upper layers of all SDIJs
whose reception have not been acknowledged by the peer RLC entity on the
transmitting side of the RLC entity.        85. The method of embodiment
84, further comprising after receiving the notification, the upper layer
re-submitting the SDUs for transmission to the RLC entity below it,
following the completion of the RLC reset.        86. A method as in any of
embodiments 16 - 85, further comprising upon receiving acknowledgement of
the reset request via the RRC, the RLC entity at the transmitter confirming
completion of the reset to the RRC.        87. A method as in any of
embodiments 16 - 86, further comprising upon receiving acknowledgement of
the reset request via the RRC, the RLC entity at the transmitter indicating
the completion of reset to upper layers.        88. A processor configured
to perform a method as in any of embodiments 1-87.        89. A wireless
transmit receive unit (WTRU) comprising the processor of embodiment 88.
[0062]Although the features and elements are described in particular
combinations, each feature or element can be used alone without the other
features and elements or in various combinations with or without other
features  and elements. The methods or flow charts provided may be
implemented in a computer program, software, or firmware tangibly embodied
in a computer-readable storage medium for execution by a general purpose
computer or a processor. Examples of computer-readable storage mediums
include a read only memory (ROM), a random access memory (RAM), a register,
cache memory, semiconductor memory devices, magnetic media such as internal
hard disks and removable disks, magneto-optical media, and optical media
such as CD-ROM disks, and digital versatile disks (DVDs). 



[0063]Suitable processors include, by way of example, a general purpose
processor, a special purpose processor, a conventional processor, a digital
signal processor (DSP), a plurality of microprocessors, one or more
microprocessors in association with a DSP core, a controller, a
microcontroller, Application Specific Integrated Circuits (ASICs), Field
Programmable Gate Arrays (FPGAs) circuits, any other type of integrated
circuit (IC), and/or a state machine. [0064]A processor in association with
software may be used to implement a radio frequency transceiver for use in
a wireless transmit receive unit (WTRU), user equipment (UE), terminal,
base station, radio network controller (RNC), or any host computer. The
WTRU may be used in conjunction with modules, implemented in hardware
and/or software, such as a camera, a video camera module, a videophone, a
speakerphone, a vibration device, a speaker, a microphone, a television
transceiver, a hands free headset, a keyboard, a Bluetooth(r) module, a
frequency modulated (FM) radio unit, a liquid crystal display (LCD) display
unit, an organic light-emitting diode (OLED) display unit, a digital music
player, a media player, a video game player module, an Internet browser,
and/or any wireless local area network (WLAN) or Ultra Wide Band (UWB)
module.  CLAIMS 1.A method implemented by a wireless transmit/receive unit
(WTRU), comprising:       receiving a radio resource control (RRC)
connection reconfiguration message, in response to the RRC connection
reconfiguration message:       reassembling RLC service data units (SDUs)
from any protocol data units (PDUs) that are received out of sequence at a
receiving side of the RLC entity;       discarding at the receiving side of
the RLC entity any remaining PDUs that are not able to be reassembled;
discarding at a transmitting side of the RLC entity all SDUs and PDUs
stored in transmit buffers; stopping and resetting timers associated with
the RLC entity; and resetting state variables associated with the RLC
entity to initial values.        2. The method according to claim 1,
further comprising sending a RLC reset acknowledgment to the RRC entity.
3. The method according to claim 1, wherein the RLC entity is an
acknowledgement mode type of the RLC entity. 



4. A wireless transmit/receive unit (WTRU), comprising: a processor
comprising:       a radio resource control (RRC) entity configured to
receive a RRC connection reconfiguration message; and       a radio link
control (RLC) entity configured, in response to the RRC connection
reconfiguration message, to reassemble RLC service data units (SDUs) from
any protocol data units (PDUs) that are received out of sequence at a
receiving side of the RLC entity, to discard at the receiving side of the
RLC entity any remaining PDUs that are not able to be reassembled, to
discard at a transmitting side of the RLC entity all SDUs and PDUs stored
in transmit buffers, to stop and reset timers associated with the RLC
entity, and to reset state variables associated with the RLC entity to
initial values.        5. The WTRU according to claim 4, wherein the RRC
entity is further configured to send a RLC reset acknowledgment for
acknowledging the received radio link control reset request.        6. The
WTRU according to claim 4, wherein the RRC entity is further configured to
send a RLC reset acknowledgment upon the RLC entity having completed a
reset as according to the received reset request.        7. The WTRU
according to claim 4, wherein the RLC entity is an acknowledgement mode
type of the RLC entity. 


