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Introduction

In the current specification, the handling of AM RLC status transmissions in CELL_PCH and URA_PCH is unclear. There is a need to define especially how periodical RLC status transmissions shall be handled. The current specification may lead to UE implementations with very poor battery life time and performance. 

In the following, only the functionality in CELL_PCH is described, but the same reasoning is valid for URA_PCH and the proposed solution is identical for CELL_PCH and URA_PCH.

Downlink data transmission 

Current specification

Consider a UE that has been requested to enter CELL_PCH state by UTRAN. Uplink data transmission is not possible in CELL_PCH, but when uplink data is available in the UE, the UE will enter CELL_FACH state and transmit a CELL_UPDATE message. After a CELL_UPDATE_CONFIRM message has been received in the UE, the uplink data is transmitted.

It is not clearly defined in the current RRC specification how the UE shall handle a RLC control PDU in CELL_PCH (e.g a status report triggered by a periodical status transmission timer).

Several interpretations of the current specification are possible:

1. RLC control PDUs are considered to be “uplink data” and the UE initiates the cell update procedure each time the periodical status timer expires. After the cell update procedure, the UE will transmit the RLC control PDU. This behaviour leads to a very poor battery life time, since the UE will not remain in CELL_PCH longer than the configured value of the periodical status timer (100 ms – 2s).

2. RLC Control PDUs are not considered to be “uplink data” and the UE remains in CELL_PCH without transmitting any status message. This behaviour may cause problems when UTRAN has requested the UE to enter CELL_PCH but one or more data PDUs have not been correctly received in the UE. In this case, UTRAN will not receive any status report and the PDUs will not be retransmitted by UTRAN.

3. The UE does not transmit a CELL_UPDATE message but directly transmits the RLC status message on RACH. This behaviour is an error case, but can not been ruled out with the current specification text.

Proposed Solution for downlink data transmission

The proposed solution contains of the following clarifications and modifications:

1. Both uplink data PDUs and uplink control PDUs shall lead to a cell update procedure when the UE is in CELL_PCH.

2. RRC in the UE shall request a blocking of the periodical status transmission in RLC in CELL_PCH. This prevents the UE from initiating the cell update procedure at regular (short) time intervals.

3. Other control PDUs shall not be blocked in CELL_PCH, i.e. a control PDU triggered by the SDU discard procedure or RLC reset procedure shall initiate the cell update procedure. 

Uplink data transmission

Current specification

When the UE has transmitted one or more RLC data PDUs in uplink (in AM), and is requested to enter CELL_PCH by UTRAN, the UE may have some uplink PDUs that are not acknowledged by UTRAN RLC. This can occur either because the transmitted PDUs did not reach UTRAN or because the acknowledgement from UTRAN was lost. 

However, the RLC protocol will eventually retransmit any missing uplink data PDUs. Depending on the RLC configuration, either UTRAN transmits a status message to the UE (in which case UTRAN will first page the UE) or the UE transmits a poll to UTRAN, in order to request a status report (in which case the UE initiates the cell update procedure). In both cases, any lost uplink RLC data PDUs will eventually be retransmitted. 

Note that UTRAN does not know if it has received all uplink PDUs. Thus there is always a probability that the UE has some unacknowledged uplink data PDUs when it is requested by UTRAN to enter CELL_PCH. Therefore it is not possible to prohibit uplink RLC retransmissions in CELL_PCH state.

Proposed solution for uplink data transmission

No particular behaviour needs to be defined for the uplink data transmission in CELL_PCH. 

Proposed changes

The proposed changes and clarifications are described in the attached CRs to 25.331 and 25.322
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8.2.2.3
Reception of RADIO BEARER SETUP or RADIO BEARER RECONFIGURATION or RADIO BEARER RELEASE or TRANSPORT CHANNEL RECONFIGURATION or PHYSICAL CHANNEL RECONFIGURATION message by the UE

If the UE receives: 

-
a RADIO BEARER SETUP message; or

-
a RADIO BEARER RECONFIGURATION message; or 

-
a RADIO BEARER RELEASE message; or

-
a TRANSPORT CHANNEL RECONFIGURATION message; or 

-
a PHYSICAL CHANNEL RECONFIGURATION message 

it shall perform actions specified below:

-
store the received message in the variable ORDERED_CONFIG;

-
may first release the current physical channel configuration and 

-
then establish a new physical channel configuration and act upon all received information elements as specified in subclause 8.6, unless specified in the following:

-
In FDD, if the IE "PDSCH code mapping" is included but the IE "PDSCH with SHO DCH Info" is not included and if the DCH has only one link in its active set then the UE shall act upon the 'PDSCH code mapping' IE as specified in subclause 8.6 and:

-
infer that the PDSCH will be transmitted from the cell from which the downlink DPCH is transmitted. 

-
The UE shall enter a state according to subclause 8.6.3.3.

If the UE remains in CELL_DCH state after state transition, the UE shall:

-
if the IE "UL DPCH Info" is absent, not change its current UL Physical channel configuration;

-
if the IE "DL DPCH Info for each RL" is absent, not change its current DL Physical channel configuration.

If after state transition the UE enters CELL_FACH state, the UE shall 

-
start timer T305 if timer T305 is not running;

-
select PRACH according to subclause 8.6.6.2;

-
select Secondary CCPCH according to subclause 8.6.6.5.

-
use the transport format set given in system information;

-
if the IE "UTRAN DRX cycle length coefficient" is included in the same message:

-
ignore that IE and stop using DRX.

-
if the contents of the variable C_RNTI is empty:

-
perform a cell update procedure according to subclause 8.3.1 and then proceed as below.

-
transmit a response message as specified in subclause 8.2.2.4a, setting the information elements as specified below:

-
if the variable RB_UPLINK_CIPHERING_ACTIVATION_TIME_INFO is set, the UE shall:

-
include and set the IE "Radio bearer uplink ciphering activation time info" to the value of that variable.

-
if the variable START_VALUE_TO_TRANSMIT is set, the UE shall:

-
include and set the IE "START" to the value of that variable.

-
set the IE "RRC transaction identifier" to the value of "RRC transaction identifier" in the entry for the received message in the table "Accepted transactions" in the variable TRANSACTIONS, and;

-
clear that entry.

-
if the variable PDCP_SN_INFO is not empty:

-
include the IE "RB with PDCP information list" in any response message transmitted below and set it to the value of the variable PDCP_SN_INFO;

-
in TDD, if the procedure is used to perform a handover to a cell where timing advance is enabled, and the UE can calculate the timing advance value in the new cell (i.e. in a synchronous TDD network):

-
set the IE "Uplink Timing Advance" to the calculated value.

If after state transition the UE enters CELL_PCH or URA_PCH state, the UE shall:
-
block periodical status transmission in RLC;
-
remove any C-RNTI from MAC;

-
clear the variable C_RNTI;

-
start timer T305 if timer T305 is not running;

-
select Secondary CCPCH according to subclause 8.6.6.5.

-
if the IE "UTRAN DRX cycle length coefficient" is included in the same message:

-
use the value in the IE "UTRAN DRX Cycle length coefficient" for calculating Paging occasion and PICH Monitoring Occasion as specified in subclause 8.6.3.2.

The procedure ends.

8.2.2.4
Transmission of a response message by the UE, normal case

In case the procedure was triggered by reception of a RADIO BEARER SETUP message stored in the variable ORDERED_CONFIG, the UE shall:

-
If the UE is not in CELL_DCH prior to this procedure and will be in CELL_DCH state at the conclusion of this procedure,

-
include the IE "COUNT-C activation time" in the response message and specify a CFN value other than the default, "Now" for this IE;

-
transmit a RADIO BEARER SETUP COMPLETE as response message on the uplink DCCH using AM RLC;

In case the procedure was triggered by reception of a RADIO BEARER RECONFIGURATION message stored in the variable ORDERED_CONFIG, the UE shall:

-
If the UE will be in CELL_DCH state at the conclusion of this procedure,

-
include the IE "COUNT-C activation time" in the response message and specify a CFN value other than the default, "Now" for this IE;

-
transmit a RADIO BEARER RECONFIGURATION COMPLETE as response message on the uplink DCCH using AM RLC;

In case the procedure was triggered by reception of a RADIO BEARER RELEASE message stored in the variable ORDERED_CONFIG, the UE shall:

-
If the UE will be in CELL_DCH state at the conclusion of this procedure,

-
include the IE "COUNT-C activation time" in the response message and specify a CFN value other than the default, "Now" for this IE;

· transmit a RADIO BEARER RELEASE COMPLETE as response message on the uplink DCCH using AM RLC;

In case the procedure was triggered by reception of a TRANSPORT CHANNEL RECONFIGURATION message stored in the variable ORDERED_CONFIG, the UE shall:

-
If the UE will be in CELL_DCH state at the conclusion of this procedure,

-
include the IE "COUNT-C activation time" in the response message and specify a CFN value other than the default, "Now" for this IE;

-
transmit a TRANSPORT CHANNEL RECONFIGURATION COMPLETE as response message on the uplink DCCH using AM RLC;

In case the procedure was triggered by reception of a PHYSICAL CHANNEL RECONFIGURATION message stored in the variable ORDERED_CONFIG, the UE shall:

-
If the UE will be in CELL_DCH state at the conclusion of this procedure,

-
include the IE "COUNT-C activation time" in the response message and specify a CFN value other than the default, "Now" for this IE;

-
transmit a PHYSICAL CHANNEL RECONFIGURATION COMPLETE as response message on the uplink DCCH using AM RLC;

If the new state is CELL_DCH or CELL_FACH, the response message shall be transmitted using the new configuration after the state transition, and the UE shall:

-
if the variable PDCP_SN_INFO is empty:

-
if the variable RB_UPLINK_CIPHERING_ACTIVATION_TIME_INFO is set:

-
when RLC has confirmed the successful transmission of the response message:

-
perform the actions below.

-
if the variable RB_UPLINK_CIPHERING_ACTIVATION_TIME_INFO is not set:

-
when RLC has been requested to transmit the response message:

-
perform the actions below.

-
if the variable PDCP_SN_INFO is non-empty:

-
when RLC has confirmed the successful transmission of the response message:

-
for each radio bearer in the variable PDCP_SN_INFO:

-
if the IE "RB started" in the variable ESTABLISHED_RABS is set to "started":

-
configure the RLC entity for that radio bearer to "continue";

-
perform the actions below.

If the new state is CELL_PCH or URA_PCH, the response message shall be transmitted using the old configuration before the state transition and the UE shall:

-
when RLC has confirmed the successful transmission of the response message:

-
for each radio bearer in the variable PDCP_SN_INFO:

-
if the IE "RB started" in the variable ESTABLISHED_RABS is set to "started":

-
configure the RLC entity for that radio bearer to "continue";

-
enter the new state (CELL_PCH or URA_PCH, respectively);

-
perform the actions below.

The UE shall:

-
clear the variable ORDERED_CONFIG;

-
clear the variable PDCP_SN_INFO;

-
clear the variable START_VALUE_TO_TRANSMIT;

-
clear the variable RB_UPLINK_CIPHERING_ACTIVATION_TIME_INFO.

8.3
RRC connection mobility procedures

8.3.1
Cell update
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Figure 38: Cell update procedure, basic flow
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Figure 39: Cell update procedure with update of UTRAN mobility information
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Figure 40: Cell update procedure with physical channel reconfiguration
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Figure 41: Cell update procedure with transport channel reconfiguration
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Figure 42: Cell update procedure with radio bearer release
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Figure 43: Cell update procedure with radio bearer reconfiguration


[image: image7.wmf]UE

UTRAN

CELL UPDATE

RRC CONNECTION RELEASE


Figure 44: Cell update procedure, failure case


[image: image8.wmf]UE

UTRAN

URA

 UPDATE

URA

 UPDATE CONFIRM


Figure 45: URA update procedure, basic flow
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Figure 46: URA update procedure with update of UTRAN mobility information 
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Figure 47: URA update procedure, failure case

8.3.1.1
General

The URA update and cell update procedures serve several main purposes:

-
to notify UTRAN after re-entering service area in the URA_PCH or CELL_PCH state;

-
to notify UTRAN of an RLC unrecoverable error on an AM RLC entity;

-
to be used as a supervision mechanism in the CELL_FACH or CELL_PCH state by means of periodical cell update;

In addition, the URA update procedure also serves the following purpose:

-
to retrieve a new URA identity after cell re-selection to a cell not belonging to the current URA assigned to the UE in URA_PCH state;

In addition, the cell update procedure also serves the following purposes:

-
to update UTRAN with the current cell the UE is camping on after cell reselection;

-
to act on a radio link failure in the CELL_DCH state;

-
when triggered in the URA_PCH or CELL_PCH state, to notify UTRAN of a transition to the CELL_FACH state due to the reception of UTRAN originated paging or due to a request to transmit uplink data.

The URA update and cell update procedures may:

-
include an update of mobility related information in the UE;

-
cause a state transition from the CELL_FACH state to the CELL_DCH, CELL_PCH or URA_PCH states or idle mode.

The cell update procedure may also include:

-
a reset of AM RLC entities;

-
a radio bearer release, radio bearer reconfiguration, transport channel reconfiguration or physical channel reconfiguration;

8.3.1.2
Initiation

A UE shall initiate the cell update procedure in the following cases:

-
Uplink data transmission:

-
if the UE is in URA_PCH or CELL_PCH state; and 

-
if the UE has uplink RLC data PDU or uplink RLC control PDU on RB 1 or upwards to transmit:

-
perform cell update using the cause "uplink data transmission".

-
Paging response: 

-
if the criteria for performing cell update with the cause specified above in the current subclause is not met; and

-
if the UE in URA_PCH or CELL_PCH state, receives a PAGING TYPE 1 message fulfilling the conditions for initiating a cell update procedure specified in subclause 8.1.2.3:

-
perform cell update using the cause "paging response".

-
Re-entering service area:

-
if none of the criteria for performing cell update with the causes specified above in the current subclause is met; and

-
if the UE is in CELL_FACH or CELL_PCH state; and

-
if the UE has been out of service area and re-enters service area before T307 or T317 expires:

-
perform cell update using the cause "re-entering service area".

-
Radio link failure:

-
if none of the criteria for performing cell update with the causes specified above in the current subclause is met; and

-
if the UE is in CELL_DCH state; and

-
if the criteria for radio link failure is met as specified in subclause 8.5.6:

-
perform cell update using the cause "radio link failure".

-
RLC unrecoverable error:
-
if none of the criteria for performing cell update with the causes specified above in the current subclause is met; and

-
if the UE detects RLC unrecoverable error in an AM RLC entity:

-
perform cell update using the cause "RLC unrecoverable error".

-
Cell reselection:

-
if none of the criteria for performing cell update with the causes specified above in the current subclause is met; and

-
if the UE is in CELL_FACH or CELL_PCH state; and

-
if the UE performs cell re-selection:

-
perform cell update using the cause "cell reselection".

-
Periodical cell update:

-
if none of the criteria for performing cell update with the causes specified above in the current subclause is met; and

-
if the UE is in CELL_FACH or CELL_PCH state; and

-
if the timer T305 expires; and

-
if the criteria for "in service area" as specified in subclause 8.5.5.2 is fulfilled; and

-
if periodic cell updating has been requested in system information block type 1:

-
perform cell update using the cause "periodical cell update".

A UE in URA_PCH state shall initiate the URA update procedure in the following cases: 

-
URA reselection: 

-
if the criteria for performing URA update with the cause as specified above is not met; and

-
if the UE detects that the current URA assigned to the UE, stored in the variable URA_IDENTITY, is not present in the list of URA identities in system information block type 2:

-
perform URA update using the cause "URA reselection".

-
Periodic URA update: 

-
if none of the criteria for performing cell update with the causes as specified above is met; and

-
if the timer T305 expires while the UE is in the service area; and 

-
periodic URA updating has been requested in system information block type 1:

-
perform URA update using the cause "periodic URA update".

When initiating the URA update or cell update procedure, the UE shall:

-
stop timer T305;

-
if the UE is in CELL_DCH state:

-
in the variable RB_TIMER_INDICATOR, set the IE "T314 expired" and the IE "T315 expired" to FALSE;

-
if the stored values of the timer T314 and timer T315 are both equal to zero:

-
release all its radio resources;

-
enter idle mode;

-
indicate to the non-access stratum local end release of the signalling connections and all established radio access bearers in the variable ESTABLISHED_RABS;

-
perform other actions when entering idle mode from connected mode as specified in subclause 8.5.2;

-
And the procedure ends.

-
if the stored value of the timer T314 is equal to zero:

-
release all radio bearers, associated with any radio access bearers for which in the variable ESTABLISHED_RABS the value of the IE "Re-establishment timer" is set to "useT314";

-
in the variable RB_TIMER_INDICATOR set the IE "T314 expired" to TRUE;

-
if the stored value of the timer T315 is equal to zero:

-
release all radio bearers associated with any radio access bearers for which in the variable ESTABLISHED_RABS the value of the IE "Re-establishment timer" is set to "useT315";

-
in the variable RB_TIMER_INDICATOR set the IE "T315 expired" to TRUE;

-
if the stored value of the timer T314 is greater than zero:

-
re-start timer T314;
-
if the stored value of the timer T315 is greater than zero:

-
re-start timer T315;

-
for the released radio bearer(s):

-
delete the information about the radio bearer from the variable ESTABLISHED_RABS;

-
when all radio bearers belonging to the same radio access bearer have been released:

-
indicate local end release of the radio access bearer to the upper layer entity using the CN domain identity together with the RAB identity stored in the variable ESTABLISHED_RABS;

-
delete all information about the radio access bearer from the variable ESTABLISHED_RABS;

-
set the variables PROTOCOL_ERROR_INDICATOR, FAILURE_INDICATOR, UNSUPPORTED_CONFIGURATION and INVALID_CONFIGURATION to FALSE;

-
move to CELL_FACH state, if not already in that state;

-
if the UE performs cell re-selection:

-
clear the variable C_RNTI; and

-
stop using that C_RNTI just cleared from the variable C_RNTI in MAC;

-
set CFN in relation to SFN of current cell according to subclause 8.5.15;

-
set the contents of the CELL UPDATE / URA UPDATE message according to subclause 8.3.1.3;

-
submit the CELL UPDATE / URA UPDATE message for transmission on the uplink CCCH;

-
reset counter V302;

-
start timer T302 when the MAC layer indicates success or failure in transmitting the message.

8.3.1.3
CELL UPDATE / URA UPDATE message contents to set

In case of cell update procedure the UE shall transmit a CELL UPDATE message.

In case of URA update procedure the UE shall transmit a URA UPDATE message.

The UE shall set the IEs in the CELL UPDATE as follows:

-
set the IE "Cell update cause" corresponding to the cause specified in subclause 8.3.1.2 that is valid when the CELL UPDATE message is submitted to lower layers for transmission;

NOTE:
During the time period starting from when a cell update procedure is initiated by the UE until when the procedure ends, different causes may be used in different individually transmitted CELL UPDATE messages by the UE.

-
set the IE "U-RNTI" to the value of the variable U_RNTI;

-
if the value of the variable PROTOCOL_ERROR_INDICATOR is TRUE:

-
include the IE "RRC transaction identifier"; and

-
set it to the value of "RRC transaction identifier" in the entry for the CELL UPDATE CONFIRM message in the table "Rejected transactions" in the variable TRANSACTIONS;

-
include and set the IE "failure cause" to the cause value "protocol error";

-
set the IE "Protocol error information" set to the value of the variable PROTOCOL_ERROR_INFORMATION;

-
if the value of the variable FAILURE_INDICATOR is TRUE:

-
include the IE "RRC transaction identifier"; and

-
set it to the value of "RRC transaction identifier" in the entry for the CELL UPDATE CONFIRM message in the table "Accepted transactions" in the variable TRANSACTIONS;

-
include and set the IE "failure cause" to the value of the variable FAILURE_CAUSE;

-
include the START values for each CN domain, calculated according to subclause 8.5.9;
-
if an unrecoverable error in any of the AM RLC entities for the RB 2 or 3 is detected:

-
set the IE "AM_RLC error indication (for c-plane)" to TRUE; 

-
otherwise:

-
set the IE "AM_RLC error indication (for c-plane)" to FALSE;

-
if an unrecoverable error in any of the AM RLC entities for the RB 5 or upwards is detected:

-
set the IE "AM_RLC error indication (for u-plane)" to TRUE; 

-
otherwise:

-
set the IE "AM_RLC error indication (for u-plane)" to FALSE;

-
set the IE "RB Timer indicator" to the value of the variable RB_TIMER_INDICATOR;

-
include an intra-frequency measurement report in the IE "Measured results on RACH", as specified in the IE "Intra-frequency reporting quantity for RACH reporting" and the IE "Maximum number of reported cells on RACH" in system information block type 12 (or System Information Block type 11, if System Information Block type 12 is not being broadcast).
The UE shall set the IEs in the URA UPDATE message as follows:

-
set the IE "U-RNTI" to the value of the variable U_RNTI;

-
set the IE "URA update cause" corresponding to which cause as specified in subclause 8.3.1.2 that is valid when the URA UPDATE message is submitted to lower layers for transmission;

NOTE:
During the time period starting from when a URA update procedure is initiated by the UE until when the procedure ends, different causes may be used in different individually transmitted URA UPDATE messages by the UE, depending on which causes are valid for the respective URA UPDATE message.

-
if the value of the variable PROTOCOL_ERROR_INDICATOR is TRUE:

-
include the IE "RRC transaction identifier"; and

-
set it to the value of "RRC transaction identifier" in the entry for the URA UPDATE CONFIRM message in the table "Rejected transactions" in the variable TRANSACTIONS;

-
set the IE "Protocol error indicator" to TRUE; 

-
include the IE "Protocol error information" set to the value of the variable PROTOCOL_ERROR_INFORMATION.

-
if the value of the variable PROTOCOL_ERROR_INDICATOR is FALSE:

-
set the IE "Protocol error indicator" to FALSE.

8.3.1.4
T305 expiry and the UE detects "out of service area"

When the T305 expires and the UE detects that it is "out of service area" as specified in subclause 8.5.5.1, the UE shall

-
start timer T307;

-
re-select to a new cell, as described in [4].

8.3.1.4.1
Re-entering "in service area"

If the UE detects "in service area" according to subclause 8.5.5.2 and timer T307 or T317 is running, the UE shall:

-
check the value of V302; and

-
if V302 is equal to or smaller than N302:

-
set the contents of the CELL UPDATE / URA UPDATE message according to subclause 8.3.1.3;

-
submit the CELL UPDATE / URA UPDATE message for transmission on the uplink CCCH;

-
increment counter V302;

-
restart timer T302 when the MAC layer indicates success or failure to transmit the message.

-
if V302 is greater than N302: 

-
clear the variable RB_UPLINK_CIPHERING_ACTIVATION_TIME_INFO;

-
clear the entry for the CELL UPDATE CONFIRM / URA UPDATE CONFIRM message in the table "Rejected transactions" in the variable TRANSACTIONS;

-
release all its radio resources;

-
enter idle mode; 

-
a connection failure may be indicated to the non-access stratum; 

-
perform other actions when entering idle mode from connected mode as specified in subclause 8.5.2;

-
and the procedure ends.

8.3.1.4.2
Expiry of timer T307

When the T307 expires, the UE shall:
-
move to idle mode;
-
release all dedicated resources;

· indicate an RRC connection failure to the non-access stratum.

· perform other actions when entering idle mode from connected mode as specified in subclause 8.5.2.
· and the procedure ends.
8.3.1.5
Reception of an CELL UPDATE/URA UPDATE message by the UTRAN

When the UTRAN receives a CELL UPDATE/URA UPDATE message, it may either:

-
in case the procedure was triggered by reception of a CELL UPDATE, transmit a CELL UPDATE CONFIRM message on the downlink DCCH or optionally on the CCCH but only if ciphering is not required; or

-
in case the procedure was triggered by reception of a URA UPDATE, transmit a URA UPDATE CONFIRM message to the lower layers for transmission on the downlink CCCH or DCCH in which case the UTRAN should include the IE "URA identity" in the URA UPDATE CONFIRM message in a cell where multiple URA identifiers are broadcast; or

-
initiate an RRC connection release procedure (see subclause 8.1.4) by transmitting an RRC CONNECTION RELEASE message on the downlink CCCH.

8.3.1.6
Reception of the CELL UPDATE CONFIRM/URA UPDATE CONFIRM message by the UE

When the UE receives a CELL UPDATE CONFIRM/URA UPDATE CONFIRM message; and

-
if the message is received on the CCCH, and IE "U-RNTI" is present and has the same value as the variable U_RNTI, or;

-
if the message is received on DCCH;

the UE shall:

-
stop timer T302;

-
act upon all received information elements as specified in subclause 8.6, unless specified otherwise in the following:

-
use the transport channel(s) applicable for the physical channel types that is used; and

-
if the IE "TFS" is neither included nor previously stored in the UE for that transport channel(s):

-
use the TFS given in system information.

-
if none of the TFS stored is compatible with the physical channel:

-
delete the stored TFS;

-
use the TFS given in system information.

-
if the CELL UPDATE CONFIRM message includes the IE "RLC reset indicator (for C-plane)":

-
reset the RLC entities for RB 2, RB 3 and, if present, RB 4.

-
if the CELL UPDATE CONFIRM message includes the IE "RLC reset indicator (for U-plane)":

-
reset the AM RLC entities for RB 5 and upwards.

-
enter a state according to subclause 8.6.3.3 applied on the CELL UPDATE CONFIRM / URA UPDATE CONFIRM message. 
If the UE after state transition enters CELL_DCH state, it shall

-
Unblock periodical status transmission in RLC in case it is blocked.
If the UE after state transition remains in CELL_FACH state, it shall 

-
start the timer T305 if timer T305 is not running and periodical cell update has been requested in system information block type 1;

-
select PRACH according to subclause 8.6.6.2;

-
select Secondary CCPCH according to subclause 8.6.6.5;
-
unblock periodical status transmission in RLC in case it is blocked.
-
if the IE "UTRAN DRX cycle length coefficient" is included in the same message:

-
ignore that IE and stop using DRX;

If the UE after state transition enters URA_PCH or CELL_PCH state, it shall 

-
block periodical status transmission in RLC;
-
clear the variable C_RNTI;

-
stop using that C_RNTI just cleared fro the variable C_RNTI in MAC;

-
start the timer T305 if timer T305 is not running and periodical URA update or cell update has been requested in system information block type 1;

-
select Secondary CCPCH according to subclause 8.6.6.5.

-
if the IE "UTRAN DRX cycle length coefficient" is included in the same message:

-
use the value in the IE "UTRAN DRX Cycle length coefficient" for calculating Paging Occasion and PICH Monitoring Occasion as specified in 8.6.3.2 in CELL_PCH state.

If the UE after the state transition remains in CELL_FACH state and;

-
the contents of the variable C_RNTI are empty;

it shall check the value of V302 and

-
If V302 is equal to or smaller than N302: 

-
set the content of the CELL UPDATE / URA UPDATE message according to subclause 8.3.1.3;

-
submit the CELL UPDATE / URA UPDATE message for transmission on the uplink CCCH;

-
increment counter V302;

-
restart timer T302 when the MAC layer indicates success or failure to transmit the message;

-
If V302 is greater than N302: 

-
clear the variable RB_UPLINK_CIPHERING_ACTIVATION_TIME_INFO;

-
clear the entry for the CELL UPDATE CONFIRM / URA UPDATE CONFIRM message in the table "Rejected transactions" in the variable TRANSACTIONS;

-
release all its radio resources;

-
enter idle mode; 

-
a connection failure may be indicated to the non-access stratum; 

-
other actions the UE shall perform when entering idle mode from connected mode are specified in subclause 8.5.2;

-
the procedure ends.

If the UE after the state transition remains in CELL_FACH state and

-
a C-RNTI is stored in the variable C_RNTI; 

or

the UE after the state transition moves to another state than the CELL_FACH state;

the UE shall:

-
if the variable RB_UPLINK_CIPHERING_ACTIVATION_TIME_INFO is set:

-
include and set the IE "Radio bearer uplink ciphering activation time info" in any response message transmitted below to the value of that variable;

-
set the IE "RRC transaction identifier" in any response message transmitted below to the value of "RRC transaction identifier" in the entry for the CELL UPDATE CONFIRM message in the table "Accepted transactions" in the variable TRANSACTIONS; and

-
clear that entry.

-
if the variable PDCP_SN_INFO is non-empty:

-
include the IE "RB with PDCP information list" in any response message transmitted below and set it to the value of the variable PDCP_SN_INFO;

-
transmit a response message as specified in subclause 8.3.1.7;

-
clear the variable PDCP_SN_INFO;

-
clear the variable RB_UPLINK_CIPHERING_ACTIVATION_TIME_INFO;

-
clear the entry for the CELL UPDATE CONFIRM / URA UPDATE CONFIRM message in the table "Rejected transactions" in the variable TRANSACTIONS.

The procedure ends.

8.3.1.7
Transmission of a response message to UTRAN

If the CELL UPDATE CONFIRM message

-
includes the IE "RB information to release list";

the UE shall:

-
transmit a RADIO BEARER RELEASE COMPLETE as response message using AM RLC.

If the CELL UPDATE CONFIRM message

-
does not include the IE "RB information to release list"; and

-
includes the IE "RB information to reconfigure list "; or

-
includes the IE "RB information to be affected list ";

the UE shall:

-
transmit a RADIO BEARER RECONFIGURATION COMPLETE as response message using AM RLC.

If the CELL UPDATE CONFIRM message: 

-
does not include "RB information elements"; and

-
includes "Transport channel information elements";

the UE shall:

-
transmit a TRANSPORT CHANNEL RECONFIGURATION COMPLETE as response message using AM RLC.

If the CELL UPDATE CONFIRM message:

-
does not include "RB information elements"; and

-
does not include "Transport channel information elements"; and

-
includes "Physical channel information elements";

the UE shall:

-
transmit a PHYSICAL CHANNEL RECONFIGURATION COMPLETE as response message using AM RLC.

If the CELL UPDATE CONFIRM message:

-
does not include "RB information elements"; and

-
does not include "Transport channel information elements"; and

-
does not include "Physical channel information elements"; and

-
includes "CN information elements"; or 

-
includes the IE "New C-RNTI"; or

-
includes the IE "New U-RNTI";

the UE shall:

-
transmit a UTRAN MOBILITY INFORMATION CONFIRM as response message using AM RLC.

If the CELL UPDATE CONFIRM message

-
does not include "RB information elements"; and

-
does not include "Transport channel information elements"; and

-
does not include "Physical channel information elements"; and

-
does not include "CN information elements"; and 

-
does not include the IE "New C-RNTI"; and

-
does not include the IE "New U-RNTI";

the UE shall:

-
transmit no response message.

If the URA UPDATE CONFIRM message:

-
includes any one or both of the IEs "New C-RNTI" and "New U-RNTI";

the UE shall:

-
transmit a UTRAN MOBILITY INFORMATION CONFIRM as response message using AM RLC.

If the new state is CELL_DCH or CELL_FACH, the response message shall be transmitted using the new configuration after the state transition., and the UE shall:

-
if the variable PDCP_SN_INFO is empty:

-
if the variable RB_UPLINK_CIPHERING_ACTIVATION_TIME_INFO is set:

-
when RLC has confirmed the successful transmission of the response message:

-
continue with the remainder of the procedure.

-
if the variable RB_UPLINK_CIPHERING_ACTIVATION_TIME_INFO is not set:

-
when RLC has been requested to transmit the response message, 

-
continue with the remainder of the procedure.

-
if the variable PDCP_SN_INFO non-empty:

-
when RLC has confirmed the successful transmission of the response message:

-
for each radio bearer in the variable PDCP_SN_INFO:

-
if the IE "RB started" in the variable ESTABLISHED_RABS is set to "started":

-
configure the RLC entity for that radio bearer to "continue";

-
continue with the remainder of the procedure.

If the new state is CELL_PCH or URA_PCH, the response message shall be transmitted in CELL_FACH state, and the UE shall:

-
when RLC has confirmed the successful transmission of the response message:

-
for each radio bearer in the variable PDCP_SN_INFO:

-
if the IE "RB started" in the variable ESTABLISHED_RABS is set to "started":

-
configure the RLC entity for that radio bearer to "continue";

-
enter the new state (CELL_PCH or URA_PCH, respectively);

-
continue with the remainder of the procedure.

8.3.1.8
Unsupported configuration by the UE

If the UE does not support the configuration in the CELL UPDATE CONFIRM message and/or the variable UNSUPPORTED_CONFIGURATION is set to TRUE, the UE shall:

-
if V302 is equal to or smaller than N302, the UE shall: 

-
set the variable FAILURE_INDICATOR to TRUE;

-
set the variable FAILURE_CAUSE to "Unsupported configuration";

-
set the content of the CELL UPDATE message according to subclause 8.3.1.3;

-
submit the CELL UPDATE message for transmission on the uplink CCCH;

-
increment counter V302;

-
restart timer T302 when the MAC layer indicates success or failure to transmit the message;

-
if V302 is greater than N302, the UE shall: 

-
clear the variable RB_UPLINK_CIPHERING_ACTIVATION_TIME_INFO;

-
clear the variable PDCP_SN_INFO;

-
clear the entry for the CELL UPDATE CONFIRM message in the table "Rejected transactions" in the variable TRANSACTIONS;

-
release all its radio resources;

-
enter idle mode. 

-
a connection failure may be indicated to the non-access stratum; 

-
Other actions the UE shall perform when entering idle mode from connected mode are specified in subclause 8.5.2;

-
And the procedure ends.

8.3.1.9
Invalid configuration

If the variable INVALID_CONFIGURATION is set to TRUE, the UE shall:

-
if V302 is equal to or smaller than N302, the UE shall: 

-
set the variable FAILURE_INDICATOR to TRUE;

-
set the variable FAILURE_CAUSE to "Invalid configuration";

-
set the content of the CELL UPDATE message according to subclause 8.3.1.3;

-
submit the CELL UPDATE message for transmission on the uplink CCCH;

-
increment counter V302;

-
restart timer T302 when the MAC layer indicates success or failure to transmit the message;

-
if V302 is greater than N302, the UE shall: 

-
clear the variable RB_UPLINK_CIPHERING_ACTIVATION_TIME_INFO;

-
clear the variable PDCP_SN_INFO;

-
clear the entry for the CELL UPDATE CONFIRM message in the table "Rejected transactions" in the variable TRANSACTIONS;

-
release all its radio resources;

-
enter idle mode; 

-
a connection failure may be indicated to the non-access stratum; 

-
Other actions the UE shall perform when entering idle mode from connected mode are specified in subclause 8.5.2;

-
The procedure ends.

8.3.1.10
Confirmation error of URA ID list

If the URA UPDATE CONFIRM message causes a confirmation error of URA identity list as specified in subclause 8.6.2.1 the UE shall:

-
check the value of V302, and:

-
if V302 is smaller or equal than N302;

-
set the IEs in the URA UPDATE message according to subclause 8.3.1.3;

-
submit the URA UPDATE message for transmission on the uplink CCCH;

-
increment counter V302;

-
restart timer T302 when the MAC layer indicates success or failure to transmit the message;

-
if V302 is greater than N302:

-
enter idle mode;

-
perform the actions specified in subclause 8.5.2 when entering idle mode from connected mode;

-
A connection failure may be indicated to the non-access stratum;

-
The procedure ends.

8.3.1.11
Invalid CELL UPDATE CONFIRM/URA UPDATE CONFIRM message

If the UE receives an CELL UPDATE CONFIRM/URA UPDATE CONFIRM message, which contains a protocol error causing the variable PROTOCOL_ERROR_REJECT to be set to TRUE according to clause 9, the UE shall perform procedure specific error handling as follows:

-
If V302 is equal to or smaller than N302, the UE shall: 

-
set the variable PROTOCOL_ERROR_INDICATOR to TRUE,;

-
set the content of the CELL UPDATE / URA UPDATE message according to subclause 8.3.1.3;

-
submit the CELL UPDATE message for transmission on the uplink CCCH; 

-
increment counter V302;

-
restart timer T302 when the MAC layer indicates success or failure to transmit the message;

-
if V302 is greater than N302, the UE shall: 

-
clear the variable RB_UPLINK_CIPHERING_ACTIVATION_TIME_INFO;

-
clear the entry for the CELL UPDATE CONFIRM / URA UPDATE CONFIRM message in the table "Rejected transactions" in the variable TRANSACTIONS;

-
release all its radio resources;

-
enter idle mode; 

-
A connection failure may be indicated to the non-access stratum; 

-
Other actions the UE shall perform when entering idle mode from connected mode are specified in subclause 8.5.2;

-
The procedure ends.

8.3.1.12
T302 expiry, URA reselection, cell reselection or DPCH failure

If any or several of the following conditions are true:

-
expiry of timer T302;

-
reselection to another UTRA cell (including the previously serving cell) when waiting for the CELL UPDATE CONFIRM / URA UPDATE CONFIRM message;

-
the UE failed to establish the dedicated channel according to the CELL UPDATE CONFIRM message:

the UE shall:

-
check whether it is still in "in service area" (see subclause 8.5.5.2). 

If the UE detects "in service area", and:

-
if V302 is equal to or smaller than N302, the UE shall 

-
if the UE performed cell re-selection:

-
delete its C-RNTI;

-
set the contents of the CELL UPDATE / URA UPDATE message according to subclause 8.3.1.3;

-
submit the CELL UPDATE / URA UPDATE message for transmission on the uplink CCCH;

-
increment counter V302;

-
restart timer T302 when the MAC layer indicates success or failure to transmit the message;

-
if V302 is greater than N302, the UE shall:

-
clear the variable RB_UPLINK_CIPHERING_ACTIVATION_TIME_INFO;

-
clear the variable PDCP_SN_INFO;

-
clear the entry for the CELL UPDATE CONFIRM / URA UPDATE CONFIRM message in the table "Rejected transactions" in the variable TRANSACTIONS;

-
release all its radio resources;

-
enter idle mode; 

-
a connection failure may be indicated to the non-access stratum;

-
other actions the UE shall perform when entering idle mode from connected mode are specified in subclause 8.5.2;

-
and the procedure ends.

If the UE does not detect "in service area", it shall:

-
continue searching for "in service area".

8.3.1.13
T314 expiry

Upon expiry of timer T314 the UE shall:

-
if timer T302 is running:

-
continue awaiting response message from UTRAN;

-
if timer T302 is not running and timer T315 is running:

-
set IE "T314 expired" in variable RB_TIMER_INDICATOR to TRUE;

-
release locally all radio bearers which are associated with any radio access bearers for which in the variable ESTABLISHED_RABS the value of the IE "Re-establishment timer" is set to "useT314". A local release indication shall be given to the non-access stratum.

-
if timers T302 and T315 are not running:

-
clear the variable RB_UPLINK_CIPHERING_ACTIVATION_TIME_INFO;

-
clear the variable PDCP_SN_INFO;

-
clear the entry for the CELL UPDATE CONFIRM message in the table "Rejected transactions" in the variable TRANSACTIONS;

-
release all its radio resources;

-
enter idle mode;

-
a connection failure may be indicated to the non-access stratum;

-
other actions the UE shall perform when entering idle mode from connected mode are specified in subclause 8.5.2;

-
and the procedure ends.

8.3.1.14
T315 expiry

Upon expiry of timer T315 the UE shall:

-
if timer T302 is running:

-
continue awaiting response message from UTRAN;

-
if timer T302 is not running and timer T314 is running:

-
set IE "T315 expired" in variable RB_TIMER_INDICATOR to TRUE;

-
release locally all radio bearers which are associated with any radio access bearers for which in the variable ESTABLISHED_RABS the value of the IE "Re-establishment timer" is set to "useT314". A local release indication shall be given to the non-access stratum.

-
if timers T302 and T314 are not running:

-
clear the variable RB_UPLINK_CIPHERING_ACTIVATION_TIME_INFO;

-
clear the variable PDCP_SN_INFO;

-
clear the entry for the CELL UPDATE CONFIRM message in the table "Rejected transactions" in the variable TRANSACTIONS;

-
release all its radio resources;

-
enter idle mode;

-
a connection failure may be indicated to the non-access stratum; 

-
other actions the UE shall perform when entering idle mode from connected mode are specified in subclause 8.5.2;

-
and the procedure ends.

8.3.1.15
Reception of the UTRAN MOBILITY INFORMATION CONFIRM message by the UTRAN 

See subclause 8.3.3.4.

8.3.2
URA update

See subclause 8.3.1.
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8.2
Primitive parameters 

Following parameters are used in the primitives:

1)
The parameter Data is the RLC SDU that is mapped onto the Data field in RLC PDUs. The Data parameter may be divided over several RLC PDUs. In case of a RLC-AM-DATA or a RLC-UM-DATA primitive the length of the Data parameter shall be octet-aligned.

2)
The parameter Confirmation request (CNF) indicates whether the RLC needs to confirm the correct transmission of the RLC SDU.

3)
The parameter Message Unit Identifier (MUI) is an identity of the RLC SDU, which is used to indicate which RLC SDU that is confirmed with the RLC-AM-DATA conf. primitive.

4)
The parameter E/R indicates (re)establishment, release or modification of RLC If it indicates (re-)establishment, the state variables in 9.4 shall be set to their initial value, the configurable parameters shall be set to their configured value and RLC shall enter the data transfer ready state. If it indicates release, all protocol parameters, variables and timers shall be released and RLC shall exit the data transfer ready state. If it indicates modification, the protocol parameters indicated by RRC (e.g. ciphering parameters) shall only be modified with keeping the other protocol parameters, the protocol variables, the protocol timers and the protocol state. RLC shall always be re-established if the PU size is changed.
5)
The parameter Event Code (EVC) indicates the reason for the CRLC-STATUS-ind (i.e., unrecoverable errors such as data link layer loss or recoverable status events such as reset, etc.).

6)
The parameter ciphering elements are only applicable for UM and AM operation. These parameters are Ciphering Mode, Ciphering Key, Activation Time (SN to activate a new ciphering configuration) and HFN (Hyper Frame Number).

7)
The AM_parameters are only applicable for AM operation. It contains PU size, Timer values (see subclause 9.5), Protocol parameter values (see subclause 9.6), Polling triggers (see subclause 9.7.1), Status triggers (see subclause 9.7.2), Periodical Status blocking configuration (see subclause 9.5) ,SDU discard mode (see subclause 9.7.3) and Minimum WSN (see subclause 9.2.2.11.3). The Minimum WSN shall always be greater than or equal to the number of transport blocks in the smallest transport block set.

8)
The parameter DiscardInfo indicates the upper layer of each of the discarded RLC SDU. It is applicable only when in-sequence delivery is active and it is purposed to be used when the upper layer requires the reliable data transfer and especially the information of the discarded RLC SDU.

9)
The Stop parameter indicates that the RLC entity shall not transmit or receive RLC PDUs. The Continue parameter indicates that the RLC entity shall continue transmission and reception of RLC PDUs.
10)
 The parameter Use special LI indicates that the LI indicating that a RLC SDU begins in the beginning of a RLC PDU (the first data octet of the PDU is the first octet of an SDU) shall be used. If the RLC SDU does not begin in the beginning of the RLC PDU, or if the LI indicating that a SDU ended exactly or one octet short (only when 15 bit LI is used) in the end of the previous RLC PDU is present, the LI shall not be used.
9.5
Timers

a)
Timer_Poll.

This timer is only used when the poll timer trigger is used. It is started when the successful or unsuccessful transmission of a PDU containing a poll is indicated by lower layer (in UE) or a PDU containing a poll is submitted to lower layer (in UTRAN). The timer is stopped when receiving a STATUS PDU that contains an acknowledgement of all AMD PDUs with SN up to and including VT(S)-1 at the time the poll was submitted to lower layer,or when a negative acknowledgement of the same PU is received. The value of the timer is signalled by RRC.


If the timer expires and no STATUS PDU fulfilling the criteria above has been received, the receiver is polled once more (either by the transmission of a PDU which was not yet sent, or by a retransmission) and the timer is restarted at the time specified above, with a new value of VT(S)-1. 


If a new poll is sent when the timer is running the timer is restarted at the time specified above, with a new value of VT(S)-1.

b)
Timer_Poll_Prohibit.

This timer is only used when the poll prohibit function is used. It is used to prohibit transmission of polls within a certain period. The timer shall be started when the successful or unsuccessful transmission of a PDU containing a poll is indicated by lower layer (in UE) or a PDU containing a poll is submitted to lower layer (in UTRAN). The prohibit time is calculated from the time a PDU containing a poll is submitted to lower layer until the timer has expired. A poll shall be delayed until the prohibit time expires if a poll is triggered during the prohibit time. Only one poll shall be transmitted when the prohibit time expires even if several polls were triggered during the prohibit time. This timer will not be stopped by a received STATUS PDU. The value of the timer is signalled by RRC. 
c)
Timer_EPC.


This timer is only used when the EPC function is used and it accounts for the roundtrip delay, i.e. the time when the first retransmitted PU should be received after a status report has been sent. The timer is started when the successful or unsuccessful transmission of the first STATUS PDU of a status report is indicated by lower layer (in UE) or the first STATUS PDU of a status report is submitted to lower layer (in UTRAN) and when it expires VR(EP) can start its counting-down process (see subclause 9.7.4). The value of the timer is signalled by RRC.
d)
Timer_Discard.


This timer is used for the SDU discard function. In the transmitter, the timer is activated upon reception of a SDU from higher layer. One timer is used for each SDU that is received from higher layer. If the SDU has not been acknowledged and/or transmitted when the timer expires, the SDU is discarded. Following which, if the SDU discard function uses explicit signalling, a Move Receiving Window request is sent to the receiver. The value of the timer is signalled by RRC.

e)
Timer_Poll_Periodic.


This timer is only used when the timer based polling is used. The timer is started when the RLC entity is created. Each time the timer expires, the timer is restarted and a poll is triggered (either by the transmission of a PDU which was not yet sent, or by a retransmission). If there is no PU to be transmitted and all PUs have already been acknowledged, a poll shall not be triggered and the timer shall only be restarted. The value of the timer is signalled by RRC.

f)
Timer_Status_Prohibit.


This timer is only used when the STATUS prohibit function is used. It prohibits the receiving side from sending status reports containing any of the SUFIs LIST, BITMAP, RLIST or ACK. The timer is started when the successful or unsuccessful transmission of the last STATUS PDU in a status report is indicated by lower layer (in UE) or the last STATUS PDU in a status report is submitted to lower layer (in UTRAN). The prohibit time is calculated from the time the last STATUS PDU of a status report is submitted to lower layer until the timer has expired and no new status report containing the mentioned SUFIs can be transmitted during the prohibit time. The timer does not prohibit transmission of the SUFIs MRW, MRW_ACK, WINDOW or NO_MORE. The value of the timer is signalled by RRC.

g)
Timer_Status_Periodic.


This timer is only used when timer based status report sending is used. The timer is started when the RLC entity is created. Each time the timer expires the transmission of a status report is triggered and the timer is restarted. The value of the timer is signalled by RRC. This timer can be blocked by RRC. In this case, the timer shall not be active. The timer shall be reset and restarted when it is unblocked by RRC.
h)
Timer_RST.


This timer is used to detect the loss of RESET ACK PDU from the peer RLC entity. This timer is started when the successful or unsuccessful transmission of a RESET PDU is indicated by lower layer (in UE) or a RESET PDU is submitted to lower layer (in UTRAN). It will only be stopped upon reception of RESET ACK PDU, i.e. this timer is not stopped when an RLC reset occurs which was initiated from the peer RLC entity. If it expires, RESET PDU will be retransmitted. The value of the timer is signalled by RRC.

i)
Timer_MRW.


This timer is used as part of the Move Receiving Window protocol. It is used to trigger the retransmission of a status report containing an MRW SUFI field. The timer is started when the successful or unsuccessful transmission of a STATUS PDU containing the MRW SUFI is indicated by lower layer (in UE) or a STATUS PDU containing the MRW SUFI is submitted to lower layer (in UTRAN). Each time the timer expires the MRW SUFI is retransmitted and the timer is restarted (at the time specified above). It shall be stopped when one of the termination criteria for the SDU discard is fulfilled. The value of the timer is signalled by RRC.
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