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GERAN RRC connection mobility procedures

1. INTRODUCTION

This contribution intends to be a draft of the stage 3 on the RRC connection mobility procedures and messages for GERAN in Iu mode. It is based on ref. [2]. Following the first presentation of this paper, a summary of the GERAN RRC connection mobility procedures was put into ref. [3] and therefore it has been removed from this version. Also, a set of questions had been raised, and they have been captured in the paper which was discussed during the last RRC teleconference.

2. RRC procedures

This paper proposes to introduce the following procedures in 44.018 (related messages are shown in brackets):

- Cell Update (CELL UPDATE, CELL UPDATE CONFIRM, GERAN MOBILITY INFORMATION CONFIRM, ASSIGNMENT COMPLETE (FFS), RADIO BEARER RELEASE COMPLETE (FFS), RADIO BEARER RECONFIGURATION COMPLETE (FFS), RRC CONNECTION RELEASE (FFS))

- GRA Update (GRA UPDATE, GRA UPDATE CONFIRM, GERAN MOBILITY INFORMATION CONFIRM, RRC CONNECTION RELEASE)

- GERAN Mobility Information (GERAN MOBILITY INFORMATION, GERAN MOBILITY INFORMATION CONFIRM, GERAN MOBILITY INFORMATION FAILURE

- Inter-RAT handovers (HANDOVER TO UTRAN COMMAND, HANDOVER TO UTRAN COMPLETE; HANDOVER FROM UTRAN COMMAND, HANDOVER FROM UTRAN FAILURE)

- Inter-RAT cell reselection (to or from UTRAN): these procedures should be very similar to what exists for A/Gb mode and are therefore not presented in this version of the presentation

- Inter-RAT cell change order (RR-CELL CHANGE ORDER, CELL CHANGE ORDER FROM UTRAN)

- Inter-mode handovers (HANDOVER TO Iu MODE COMMAND, HANDOVER TO Iu MODE COMPLETE; HANDOVER FROM Iu MODE COMMAND, HANDOVER FROM Iu MODE FAILURE

- Inter-mode cell reselection (to or from Iu mode)

- Inter-mode cell change order (RR-CELL CHANGE ORDER)

3. New parameters/criteria required

The following new criteria have been identified and should be introduced in the stage 3 text:

- “in service area” and “out of service area”;

The following new parameters have been identified and should also be introduced:

- to request periodic cell or GRA updating;

- list of GRA identities of the cell;

- “RB_TIMER_INDICATOR” variable (FFS);

- “ESTABLISHED_RABS” variable (FFS);

- “PROTOCOL_ERROR_INDICATOR”, “FAILURE_INDICATOR”, “UNSUPPORTED_CONFIGURATION” and “INVALID_CONFIGURATION” variables (FFS);

- “G-RNTI” variable;

- “TRANSACTION” and “PROTOCOL_ERROR_INFORMATION” variables are FFS;

- “RB_UPLINK_CIPHERING_ACTIVATION_TIME_INFO” variable is FFS

- “PDCP_SN_INFO” is FFS;

- “PROTOCOL_ERROR_REJECT” is FFS;

The following new Ies are required:

- “Inter-mode message”: to establish the connection in a target GERAN in A/Gb mode after a HANDOVER FROM Iu MODE COMMAND has been received;

The following new timers and their related counters/parameters have been identified and should be introduced:

- timers T307, T317, T305, T302, T309

- counters V302

- parameters N302

4. New assumptions made in this paper

- A CELL UPDATE shall be triggered when re-entering service area before the relevant timers have expired;

- A CELL UPDATE shall be triggered upon radio link failure in RRC-Cell_Dedicated state or if there is an RLC unrecoverable error;

- The same criteria as in UTRAN for determining whether the MS is “in service area” apply;

- It is possible through cell updating to perform a reset of the RLC entities in the C- and U-plane;

5. New outstanding issues

- Do we need to request explicitly in one of the system information messages for periodical cell/GRA update ?

- Can the GERAN include a DRX cycle length coefficient in CELL/GRA UPDATE CONFIRM ?

- Is there a C-RNTI in GERAN ?
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6. GERAN RRC connection mobility procedures and messages (draft of stage 3)

Note: The section and figure numbers will need to be aligned to 44.018 numbering. The detailed coding of Information Elements will be proposed in future versions of this contribution.

8.3
RRC connection mobility procedures

8.3.1
Cell update
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Figure 38: Cell update procedure, basic flow


[image: image2.wmf]MS

GE

RAN

CELL UPDATE

CELL UPDATE CONFIRM

GERAN MOBILITY INFORMATION

CONFIRM


Figure 39: Cell update procedure with update of GERAN mobility information
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Figure 40: Cell update procedure with physical 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
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Figure 44: Cell update procedure, failure case
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Figure : GRA update procedure, basic flow
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Figure : GRA update procedure with GERAN mobility information update
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Figure : GRA update procedure, failure case

8.3.1.1
General

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

-
to notify GERAN after re-entering service area in the RRC-GRA_PCH or RRC-Cell_Sharedstate;

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

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

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

-
to retrieve a new GRA identity after cell re-selection to a cell not belonging to the current GRA assigned to the MS in GRA_PCH state;

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

-
to update GERAN with the current cell the MS is camping on after cell reselection;

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

-
when triggered in the GRA_PCH state, to notify GERAN of a transition to the CELL_SHARED   state due to the reception of GERAN originated paging or due to a request to transmit uplink data.

The GRA update and cell update procedures may:

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

-
cause a state transition from the CELL_SHARED   state to the CELL_Dedicated or GRA_PCH states or RRC idle mode.

The cell update procedure may also include:

-
a reset of AM RLC entities;

-
a radio bearer release or radio bearer reconfiguration;

8.3.1.2
Initiation

An MS shall initiate the cell update procedure in the following cases:

-
Uplink data transmission:

-
if the MS is in GRA_PCH; and 

-
if the MS has uplink data or a signalling message 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 MS in GRA_PCH state, receives a PAGING 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 MS is in CELL_SHARED tate; and

-
if the MS 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 MS is in CELL_Dedicated 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 MS 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 MS is in CELL_SHAREDstate; and

-
if the MS 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 MS is in CELL_SHARED 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 MS in GRA_PCH state shall initiate the GRA update procedure in the following cases: 

-
GRA reselection: 

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

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

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

-
Periodic GRA 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 MS is in the service area; and 

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

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

When initiating the GRA update or cell update procedure, the MS shall:

-
stop timer T305
;

-
if the MS is in CELL_Dedicated 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_SHARED   state, if not already in that state;

-




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

-
submit the CELL UPDATE / GRA UPDATE message to RB0;

-
reset counter V302;

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

8.3.1.3
CELL UPDATE / GRA UPDATE message contents to set

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

In case of GRA update procedure the MS shall transmit a GRA UPDATE message.

The MS 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 MS until when the procedure ends, different causes may be used in different individually transmitted CELL UPDATE messages by the MS.

-
set the IE "G-RNTI" to the value of the variable G-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;


The MS shall set the IEs in the GRA UPDATE message as follows:

-
set the IE "G-RNTI" to the value of the variable G-RNTI;

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

NOTE:
During the time period starting from when a GRA update procedure is initiated by the MS until when the procedure ends, different causes may be used in different individually transmitted GRA UPDATE messages by the MS, depending on which causes are valid for the respective GRA 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 GRA 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 MS detects "out of service area"

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

-
start timer T307;

-
re-select to a new cell, as described in TS 3GPP 45.008 and TS 3GPP 43.022.

8.3.1.4.1
Re-entering "in service area"

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

-
check the value of V302; and

-
if V302 is equal to or smaller than N302:

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

-
submit the CELL UPDATE / GRA UPDATE message to RB0;

-
increment counter V302;

-
restart timer T302 when the lower 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 / GRA 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 MS 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/GRA UPDATE message by the GERAN
When the GERAN receives a CELL UPDATE/GRA 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 CCCH but only if ciphering is not required or trigger a Serving BSS Relocation procedure but only if ciphering is required; or

-
in case the procedure was triggered by reception of a GRA UPDATE, transmit a GRA UPDATE CONFIRM message to the lower layers for transmission on the downlink CCCH or DCCH
 in which case the GERAN should include the IE "GRA identity" in the GRA UPDATE CONFIRM message in a cell where multiple GRA 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/GRA UPDATE CONFIRM message by the MS
When the MS receives a CELL UPDATE CONFIRM/GRA UPDATE CONFIRM message; and

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

-
if the message is received on DCCH
;

the MS shall:

-
stop timer T302;

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


MS




-
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 / GRA UPDATE CONFIRM message. 
If the MS after state transition remains in CELL_SHARED   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;



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

-
ignore that IE and stop using DRX;

If the MS after state transition enters GRA_PCH state, it shall 

-


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





If the MS after the state transition remains in CELL_SHARED   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 / GRA UPDATE message according to subclause 8.3.1.3;

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

-
increment counter V302;

-
restart timer T302 when the lower 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 / GRA 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 MS shall perform when entering idle mode from connected mode are specified in subclause 8.5.2;

-
the procedure ends.

If the MS after the state transition remains in CELL_SHARED   state and

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

or

the MS after the state transition moves to another state than the CELL_SHARED   state;

the MS 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 / GRA 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 GERAN
If the CELL UPDATE CONFIRM message

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

the MS 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 MS 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 "Physical channel information elements";

the MS shall:

-
transmit an ASSIGNMENT COMPLETE [FFS] as response message using AM RLC.

If the CELL UPDATE CONFIRM message:

-
does not include "RB 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 G-RNTI";

the MS shall:

-
transmit a GERAN 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 "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 G-RNTI";

the MS shall:

-
transmit no response message.

If the GRA UPDATE CONFIRM message:

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

the MS shall:

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

If the new state is CELL_DEDICATED or CELL_SHARED  , the response message shall be transmitted using the new configuration after the state transition., and the MS 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 GRA_PCH, the response message shall be transmitted in CELL_SHARED   state, and the MS 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 (GRA_PCH, respectively);

-
continue with the remainder of the procedure.

8.3.1.8
Unsupported configuration by the MS
If the MS does not support the configuration in the CELL UPDATE CONFIRM message and/or the variable UNSUPPORTED_CONFIGURATION is set to TRUE, the MS shall:

-
if V302 is equal to or smaller than N302, the MS 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 lower layer indicates success or failure to transmit the message;

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

-
if V302 is equal to or smaller than N302, the MS 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 MS 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 MS 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 GRA ID list

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

-
check the value of V302, and:

-
if V302 is smaller or equal than N302;

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

-
submit the GRA 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/GRA UPDATE CONFIRM message

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

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

-
set the variable PROTOCOL_ERROR_INDICATOR to TRUE,;

-
set the content of the CELL UPDATE / GRA 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 lower layer indicates success or failure to transmit the message;

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

-
clear the variable RB_UPLINK_CIPHERING_ACTIVATION_TIME_INFO;

-
clear the entry for the CELL UPDATE CONFIRM / GRA 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 MS 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, GRA reselection, cell reselection or DPSCH failure

If any or several of the following conditions are true:

-
expiry of timer T302;

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

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

the MS shall:

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

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

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

-
if the MS performed cell re-selection:

-
delete its C-RNTI
;

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

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

-
increment counter V302;

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

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

-
clear the variable RB_UPLINK_CIPHERING_ACTIVATION_TIME_INFO;

-
clear the variable PDCP_SN_INFO;

-
clear the entry for the CELL UPDATE CONFIRM / GRA 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 MS shall perform when entering idle mode from connected mode are specified in subclause 8.5.2;

-
and the procedure ends.

If the MS 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 MS shall:

-
if timer T302 is running:

-
continue awaiting response message from GERAN;

-
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 MS 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 MS shall:

-
if timer T302 is running:

-
continue awaiting response message from GERAN;

-
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 MS 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 GERAN MOBILITY INFORMATION CONFIRM message by the GERAN 

See subclause 8.3.3.4.

8.3.2
GRA update

See subclause 8.3.1.

8.3.3
GERAN mobility information
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Figure 48: GERAN mobility information procedure, normal flow
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Figure 49: GERAN mobility information procedure, failure case

8.3.3.1
General

The purpose of this procedure is to allocate any one or a combination of the following to a MS in connected mode:

-
a new C-RNTI;

-
a new G-RNTI;

-
other mobility related information.

8.3.3.2
Initiation

To initiate the procedure GERAN transmits a GERAN MOBILITY INFORMATION message to the MS on the downlink DCCH
.

8.3.3.3
Reception of GERAN MOBILITY INFORMATION message by the MS
When the MS receives a GERAN MOBILITY INFORMATION message, it shall:

-
act on received information elements as specified in subclause 8.6
;

-
set the IE "RRC transaction identifier" in the GERAN MOBILITY INFORMATION CONFIRM message to the value of "RRC transaction identifier" in the entry for the GERAN MOBILITY INFORMATION message in the table "Accepted transactions" in the variable TRANSACTIONS; and

-
clear that entry;

-
if the variable RB_UPLINK_CIPHERING_ACTIVATION_TIME_INFO is set:

-
include and set the IE "Radio bearer uplink ciphering activation time info" in the GERAN MOBILITY INFORMATION CONFIRM message to the value of that variable;

-
if the variable PDCP_SN_INFO is non-empty:

-
include the IE "RB with PDCP information list" in the GERAN MOBILITY INFORMATION CONFIRM message and set it to the value of the variable PDCP_SN_INFO;

-
transmit a GERAN MOBILITY INFORMATION CONFIRM message on the uplink DCCH using AM RLC;

-
if the variable PDCP_SN_INFO is empty; and

-
if the variable RB_UPLINK_CIPHERING_ACTIVATION_TIME_INFO is set:

-
when RLC has confirmed the successful transmission of the GERAN MOBILITY INFORMATION CONFIRM 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 GERAN MOBILITY INFORMATION CONFIRM message, perform the actions below.

-
if the variable PDCP_SN_INFO is non-empty:

-
when RLC has confirmed the successful transmission of the GERAN MOBILITY INFORMATION CONFIRM 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";

 The procedure ends when of the GERAN MOBILITY INFORMATION CONFIRM message has been submitted to lower layers for transmission.

8.3.3.4
Reception of an GERAN MOBILITY INFORMATION CONFIRM message by the GERAN
When the network receives GERAN MOBILITY INFORMATION CONFIRM message, GERAN may delete any old G-RNTI. The procedure ends.

8.3.3.5
Cell re-selection

If the MS performs cell re-selection, the MS shall:

-
initiate a cell update procedure according to subclause 8.3.1;

-
if the GERAN MOBILITY INFORMATION message contains the IE "New C-RNTI"
; and

-
if the MS has not yet submitted the GERAN MOBILITY INFORMATION CONFIRM message to lower layers for transmission;

-
transmit a GERAN MOBILITY INFORMATION FAILURE message on the uplink DCCH using AM RLC;

-
set the IE "RRC transaction identifier" in the GERAN MOBILITY INFORMATION FAILURE message to 
the value of "RRC transaction identifier" in the entry for the GERAN MOBILITY INFORMATION message in the table "Accepted transactions" in the variable TRANSACTIONS; and

-
clear that entry.

-
set the IE "failure cause" to the cause value "cell reselection";

-
when the GERAN MOBILITY INFORMATION FAILURE message has been submitted to lower layers for transmission:

-
resume normal operation as if the invalid GERAN MOBILITY INFORMATION message has not been received and the procedure ends.

-
otherwise;

-
continue the procedure normally.

8.3.3.6
Invalid GERAN MOBILITY INFORMATION message

If the GERAN MOBILITY INFORMATION message contains a protocol error causing the variable PROTOCOL_ERROR_REJECT to be set to TRUE according to clause 9
, the MS shall perform procedure specific error handling as follows:

-
transmit a GERAN MOBILITY INFORMATION FAILURE message on the uplink DCCH using AM RLC;

-
set the IE "RRC transaction identifier" in the GERAN MOBILITY INFORMATION FAILURE message to the value of "RRC transaction identifier" in the entry for the GERAN MOBILITY INFORMATION message in the table "Rejected transactions" in the variable TRANSACTIONS, and;

-
clear that entry.

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

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

-
when the GERAN MOBILITY INFORMATION FAILURE message has been submitted to lower layers for transmission:

-
resume normal operation as if the invalid GERAN MOBILITY INFORMATION message has not been received and the procedure ends.






































































































8.3.6
Inter-mode handover to GERAN Iu mode
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Figure 52: Inter-mode handover to GERAN Iu mode, successful case

8.3.6.1
General

The purpose of the inter-mode handover to GERAN Iu mode procedure is to, under the control of the network, transfer a connection between the MS and GERAN A/Gb mode to GERAN Iu mode.

8.3.6.2
Initiation 

The procedure is initiated when the GERAN in A/Gb mode orders the MS to make a handover to GERAN Iu mode. This happens typically at a cell change when the MS enters a new area that supports Iu mode procedures.
A Handover to Iu MODE command message is sent to the MS via GERAN in A/Gb mode from which inter-mode handover to GERAN Iu mode is performed.
In case GERAN decides to use a predefined radio configuration that is stored in the MS, it should include the following information in the Handover to Iu mode command message.

-
the IE "G-RNTI" to be assigned;

-
the IE "Predefined radio configuration identity", to indicate which pre-defined configuration of RB, traffic channel and physical channel parameters shall be used;

-
PhyCH information elements.

NOTE:
When using a predefined configuration during handover to GERAN Iu mode, GERAN can only assign values of IEs "G-RNTI" that are within the special subranges defined exclusively for this procedure. GERAN may re- assign other values after completion of the handover procedure.

In case GERAN does not use a predefined radio configuration that is stored in the MS, it should include the following information in the Handover to Iu mode command message.

-
the IE "G-RNTI" to be assigned;

-
the complete set of RB and PhyCH information elements to be used.

8.3.6.3
Reception of Handover to Iu mode command message by the MS
The MS shall be able to receive a HANDOVER TO Iu MODE COMMAND message and perform an inter-mode handover to GERAN Iu mode, even if no prior MS measurements have been performed on the target GERAN cell and/or frequency.

The MS shall act upon all received information elements as specified in subclause 8.6, unless specified otherwise in the following. The MS shall:

-
store a G-RNTI value (32 bits), which is derived by the IEs "SBSS identity" (12 bits) and "S-RNTI 2" (10 bits) 
included in IE "G-RNTI-short". In order to produce a full size G-RNTI value, a full size "S-RNTI" (20 bits) shall be derived by padding the IE "S-RNTI 2" with 10 zero bits in the most significant positions; and

-
if IE "Specification mode" is set to "Preconfiguration":

-
initiate the signalling link, the RB(s) and traffic channel(s) in accordance with the predefined parameters identified by the IE "Predefined radio configuration identity";

-
initiate the physical channels in accordance with the predefined parameters identified by the IE "Predefined radio configuration identity" and the received physical channel information elements;

-
if IE "Specification mode" is set to "Complete specification":

-
initiate the RB(s) and traffic channels in accordance with the received radio bearer and physical channel information elements;

-
perform an open loop estimation to determine the UL transmission power, taking into account the received IE "Maximum allowed UL TX power" 
and move to RRC-CELL_DEDICATED state;

-
apply the same ciphering (ciphered/unciphered, algorithm) as prior to inter-mode handover to GERAN Iu mode, unless a change of algorithm is requested by means of the "Ciphering algorithm".
If the MS succeeds in establishing the connection to GERAN, it shall:

-
transmit a HANDOVER TO Iu MODE COMPLETE message on the uplink DCCH
;

-
when the HANDOVER TO Iu MODE COMPLETE message has been submitted to lower layers for transmission, the procedure ends.

8.3.6.4
Invalid Handover to Iu mode command message

If the MS receives a Handover to Iu MODE command message, which contains a protocol error causing the variable PROTOCOL_ERROR_REJECT to be set to TRUE according to clause 9, the MS shall perform procedure specific error handling as follows:

-
Resume the connection with the source GERAN in A/Gb mode used before the handover ;

-
Indicate a failure to the source GERAN, using "protocol error" as cause for the failure;

-
If allowed by the source GERAN, transmit an RRC STATUS message to the source GERAN, and include the IE "Protocol error information" with contents set to the value of the variable PROTOCOL_ERROR_INFORMATION;

-
Other details may be provided.

8.3.6.5
MS fails to perform handover

If the MS does not succeed in establishing the connection to GERAN in Iu mode, it shall terminate the procedure including release of the associated resources, resume the connection used before the handover and indicate the failure to the other GERAN in A/Gb mode.

Upon receiving an indication about the failure from the other GERAN
, the target GERAN should release the associated resources and the context information concerning this MS.

8.3.6.6
Reception of message HANDOVER TO Iu MODE COMPLETE by the GERAN
Upon receiving a HANDOVER TO Iu MODE COMPLETE message, GERAN should consider the inter-mode handover to GERAN Iu mode procedure as having been completed successfully and indicate this to the Core Network.

8.3.7
Inter-mode handover from GERAN Iu mode
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Figure 53: Inter-mode handover from GERAN Iu mode, successful case
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Figure 54: Inter-RAT handover from GERAN Iu mode, failure case

8.3.7.1
General

The purpose of the inter-mode handover from GERAN Iu mode procedure is to, under the control of the network, transfer a connection between the MS and GERAN in Iu mode to another GERAN in A/Gb mode. This procedure may be used in RRC-Cell_Dedicated state 
.

NOTE:
This procedure applies when the MS has (at least one) RAB in use for a CS domain service (speech, Unrestricted Digital Information).

The MS does not need to support handovers involving more than one RAB in the CS domain. Furthermore, the MS need not support simultaneous handover of PS domain RABs 
in addition to the RAB used for CS domain services. Nevertheless, the procedure specification provided in the following covers these cases. In case a MS receives a request for a handover case not supported, it shall apply the procedure in subclause 8.3.7.5.

8.3.7.2
Initiation 

The procedure is initiated when a GERAN in Iu mode orders a MS in RRC-Cell_Dedicated state, to make a handover to a GERAN in A/Gb mode.

To initiate the procedure, GERAN sends a HANDOVER FROM Iu MODE COMMAND message.

8.3.7.3
Reception of a HANDOVER FROM Iu MODE COMMAND message by the MS
The MS shall take the following actions:

-
establish the connection to the target GERAN, by using the contents of the IE "Inter-mode message". This IE contains a message carries information about the candidate/ target cell identifier(s) and radio parameters relevant for the target GERAN. 

















-
In case IE "RAB info" is not included in the HANDOVER FROM Iu MODE COMMAND message, initiate handover for all RABs used by the MS.

-
In case one or more IEs "RAB info" is included in the HANDOVER FROM Iu MODE COMMAND message, initiate handover for the RABs specified within this IE(s). Other RABs used by the MS, if any, shall not be affected.

-
switch the current connection to the target GERAN.

NOTE:
Requirements concerning the establishment of the radio connection towards the other GERANand the signalling procedure are specified in section xxx.

8.3.7.4
Successful completion of the inter-mode handover

Upon successfully completing the handover, GERAN should release the radio connection and remove all context information for the concerned MS. 

NOTE:
The release of the radio resources is initiated by the target GERAN.

8.3.7.5
MS fails to complete requested handover

If the MS does not support the requested handover scenario or does not succeed in establishing the connection to the target GERAN, it shall 

-
resume the connection to the sourceGERAN using the resources used before receiving the HANDOVER FROM Iu MODE COMMAND message; and 

-
set the IE "RRC transaction identifier" in the HANDOVER FROM Iu MODE FAILURE message to the value of "RRC transaction identifier" in the entry for the HANDOVER FROM Iu MODE COMMAND message in the table "Accepted transactions" in the variable TRANSACTIONS; and

-
clear that entry;

-
set the cause value in IE "failure cause" to "Configuration unacceptable" in case the MS does not support the requested configuration. This case includes the case in which the MS does not support the requested handover scenario e.g. handover including multiple CS domain RABs.

-
set the cause value in IE "failure cause" to "Physical channel failure" in case the MS did not succeed in establishing the radio connection to the target GERAN.

-
transmit the HANDOVER FROM Iu MODE FAILURE message on uplink DCCH using AM RLC
. When the HANDOVER FROM Iu MODE FAILURE message has been submitted to lower layers for transmission, the procedure ends;

8.3.7.6
Invalid HANDOVER FROM Iu MODE COMMAND message

If the IE "Inter-mode message" received within the HANDOVER FROM Iu MODE COMMAND message does not include a valid inter-mode handover message in accordance with the protocol specifications for the target mode, the MS shall perform procedure specific error handling as follows:

-
set the IE "failure cause" to the cause value "Inter-mode protocol error";

-
include the IE "Inter-mode message" in case the target GERAN provides further details about the inter mode protocol error;

-
transmit a HANDOVER FROM Iu MODE FAILURE message on the uplink DCCH using AM RLC

-
When the transmission of the HANDOVER FROM Iu MODE FAILURE message has been confirmed by RLC, the MS shall resume normal operation as if the invalid HANDOVER FROM Iu MODE COMMAND message has not been received and the procedure ends.

If the HANDOVER FROM Iu MODE COMMAND message contains a protocol error causing the variable PROTOCOL_ERROR_REJECT to be set to TRUE according to clause 9, the MS shall perform procedure specific error handling as follows:

-
set the IE "RRC transaction identifier" in the HANDOVER FROM Iu MODE FAILURE message to the value of "RRC transaction identifier" in the entry for the HANDOVER FROM Iu MODE COMMAND message in the table "Rejected transactions" in the variable TRANSACTIONS; and

-
clear that entry;

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

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

-
transmit a HANDOVER FROM Iu MODE FAILURE message on the uplink DCCH using AM RLC
;
-
when the HANDOVER FROM Iu MODE FAILURE message has been submitted to lower layers for transmission:

-
resume normal operation as if the invalid HANDOVER FROM Iu MODE COMMAND message has not been received 

-
and the procedure ends.

8.3.7.7
Reception of an HANDOVER FROM Iu MODE FAILURE message by GERAN
Upon receiving an HANDOVER FROM Iu MODE FAILURE message, GERAN may initiate the release the resources in the target GERAN.

8.3.8
Inter-mode cell reselection to GERAN Iu mode

8.3.8.1
General

The purpose of the inter-mode cell reselection procedure to GERAN Iu mode is to transfer, under the control of the MS and to some extent the source GERAN, a connection between the MS and another GERAN in A/Gb mode  to a GERAN in Iu mode.

8.3.8.2
Initiation

When the MS makes an inter-mode cell reselection to GERAN Iu mode according to the criteria specified in 3GPP TS 43.022
, it shall initiate this procedure. The inter-mode cell reselection made by the MS may use system information broadcast from the source GERAN or MS dedicated information. 

The MS shall initiate an RRC connection establishment procedure as specified in subclause 8.1.3 except that the IE "establishment cause" in the RRC CONNECTION REQUEST message shall be set to "Inter-mode cell reselection". After initiating an RRC connection establishment, the MS shall release all resources specific to the other mode.

8.3.8.3
MS fails to complete an inter-mode cell reselection to GERAN Iu mode
If the inter-mode cell reselection fails before the MS has initiated the RRC connection establishment the MS may return back to the other GERAN. 

If the RRC connection establishment fails the MS shall enter RRC Idle mode.

8.3.9
Inter-mode cell reselection from GERAN Iu mode

8.3.9.1
General

The purpose of the inter-mode cell reselection procedure from GERAN Iu mode is to transfer, under the control of the MS and to some extent the GERAN, a connection between the MS and a GERAN in Iu mode to another GERAN in A/Gb mode. 

8.3.9.2
Initiation

This procedure is applicable in states  RRC-Cell_Shared or RRC-GRA_PCH. 
When the MS based on received system information makes a cell reselection to a GERAN in A/Gb mode, according to the criteria specified in 3GPP TS 43.022, the MS shall.

-
start timer T309;

-
initiate the establishment of a connection
 to the target GERAN.

8.3.9.3
Successful cell reselection

When the MS has succeeded in reselecting a cell in the target GERAN and has initiated the establishment of a connection, it shall stop timer T309 and release all GERAN specific resources held in the cell in Iu mode.

The GERAN in Iu mode should release all MS dedicated resources upon indication that the MS has completed a connection establishment to the other GERAN in A/Gb mode.

8.3.9.4
Expiry of timer T309

If the timer T309 expires before the MS succeeds in initiating the establishment of a connection to the other GERAN, the MS shall resume the connection to the GERAN in Iu mode using the resources used before initiating the inter-mode cell reselection procedure.

8.3.10
Inter-mode cell change order to GERAN Iu mode
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Figure 55: Inter–mode cell change order to GERAN Iu mode
8.3.10.1
General

The purpose of the inter-mode cell change order to GERAN Iu mode procedure is to transfer, under the control of the source GERAN in A/Gb mode, a connection between the MS and another GERAN in A/Gb mode to a GERAN in Iu mode.

8.3.10.2
Initiation

The procedure is initiated when a GERAN in A/Gb mode, using procedures specific to A/Gb mode, orders the MS to change to a GERAN cell in Iu mode. The RR-CELL CHANGE ORDER message is used for that purpose.
NOTE 1:
Within the message used to order the MS to change to a GERAN cell in Iu mode, it is FFS whether the target GERAN cell in Iu mode should be identified as supporting Iu mode procedures so that the MS performs access in the new cell according to the Iu mode procedures.

The MS shall initiate an RRC connection establishment procedure as specified in subclause 8.1.3 except that the IE "establishment cause" in the RRC CONNECTION REQUEST message shall be set to "Inter-mode cell change order". Furthermore, the MS shall indicate which cell selection mode it starts with in the new cell by means of IE "Cell selection mode".

NOTE 2:
GERAN may use the establishment cause for admission control, e.g. to prioritise existing connections above new requests and/ or to prevent the MS from returning to the source GERAN due to general radio link conditions e.g. for service based handovers.

8.3.10.3
MS fails to complete an inter-mode cell change order

If the inter-mode cell reselection fails the MS shall return to the other GERAN and proceed as specified in xxx. 

NOTE 3:
The cell change was network ordered. Therefore, failure to change to the target cell should not cause the MS to move to MS- controlled cell selection.

8.3.11
Inter-mode cell change order from GERAN Iu mode
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Figure 55: Inter–mode cell change order from GERAN Iu mode
8.3.11.1
General

The purpose of the inter-mode cell change order from GERAN Iu mode procedure is to transfer, under the control of the network, a connection between the MS and a GERAN in Iu mode to another GERAN in A/Gb mode. This procedure may be used in RRC-Cell_Dedicated state.

NOTE 1:
This procedure applies when the MS has at least one RAB in use in the PS domain.

The MS does not need to support a cell change order concerning a subset of the RAB in use. Furthermore, the MS need not support a cell change order received while it has one or more CS domain RABs in use. Nevertheless, the procedure specification provided in the following covers these cases. In case an MS receives a request for a cell change order case not supported, it shall apply the procedure "MS fails to complete the requested cell change order".

8.3.11.2
Initiation 

The procedure is initiated when a GERAN in Iu mode orders a MS in RRC-Cell_Dedicated state, to make a cell change to a GERAN in A/Gb mode.

To initiate the procedure, the GERAN sends a RR-CELL CHANGE ORDER message.

8.3.11.3
Reception of an RR-CELL CHANGE ORDER message by the MS
The MS shall take the following actions:

-
establish the connection to the other GERAN, as specified within IE "Cell description". This IE specifies the target cell identity. The IE "NC mode" specifies the cell selection mode to be applied in the target cell; and

-




-
if IE "RAB info" is not included in the CELL CHANGE ORDER FROM GERAN Iu MODE message:

-
initiate cell change for all RABs used by the MS.

-
if one or more IEs "RAB info" are included in the CELL CHANGE ORDER FROM GERAN Iu MODE message:

-
initiate handover for the RABs specified within this IE(s). Other RABs used by the MS, if any, shall not be affected. 

-
switch the current connection to the new cell.



8.3.11.4
Successful completion of the cell change order

Upon successfully completing the cell change order, the old GERAN should release the radio connection and remove all context information for the concerned MS. 

NOTE 3:
The release of the old radio resources is initiated by the old GERAN.

8.3.11.5
MS fails to complete requested cell change order

If the MS does not succeed in establishing the connection to the target GERAN in A/Gb mode, it shall 

-
resume the connection to GERAN in Iu mode using the resources used before receiving the RR-CELL CHANGE ORDER  message

-
transmit the HANDOVER FAILURE  message on uplink DCCH using AM RLC
. When the HANDOVER FAILURE  message has been submitted to lower layers for transmission, the procedure ends;

-
set the cause value as specified within IE "failure cause" as follows:

-
to " Configuration unacceptable" in case the MS does not support the requested configuration;

-
to "Physical channel failure" in case the MS did not succeed to establish the radio connection.

NOTE 4:
The cell change was network ordered. Therefore, failure to change to the target cell should not cause the MS to move to MS- controlled cell selection.

10.2.7
CELL UPDATE

This message is used by the MS to initiate a cell update procedure.

RLC-SAP: TM 


Logical channel: CCCH


Direction: MS(GERAN
Information Element/Group name
Need
Multi
Type and reference
Semantics description

Message Type
MP

Message Type


MS information elements





G-RNTI
MP

G-RNTI 10.3.3.47


RRC transaction identifier
CV-Failure

RRC transaction identifier 10.3.3.36



Integrity check info
CH

Integrity check info 10.3.3.16



START list
MP
1 to <maxCNdomains>

START [TS 33.102] values for all CN domains.

>CN domain identity
MP

CN domain identity 10.3.1.1


>START
MP

START 10.3.3.38
START value to be used in this CN domain.


AM_RLC error indication(for c-plane)
MP

Boolean
TRUE indicates AM_RLC unrecoverable error occurred on c-plane in the MS

AM_RLC error indication(for u-plane)
MP

Boolean
TRUE indicates AM_RLC unrecoverable error occurred on u-plane in the MS


Cell update cause
MP

Cell update cause 10.3.3.3


Failure cause
OP

Failure cause and error information 10.3.3.14


RB timer indicator
MP

RB timer indicator 10.3.3.28














Condition
Explanation

Failure
This IE is mandatory if the IE "Failure cause" is present. Otherwise it is absent.

10.2.8
CELL UPDATE CONFIRM

This message confirms the cell update procedure and can be used to reallocate new G-RNTI information for the MS valid in the new cell.


RLC-SAP: UM 


Logical channel: CCCH or DCCH


Direction: GERAN(MS
Information Element/Group name
Need
Multi
Type and reference
Semantics description

Message Type
MP

Message Type


MS Information Elements





G-RNTI
CV-CCCH

G-RNTI 10.3.3.47


RRC transaction identifier
MP

RRC transaction identifier 10.3.3.36


Integrity check info
CH

Integrity check info 10.3.3.16



Integrity protection mode info
OP

Integrity protection mode info 10.3.3.19


Ciphering mode info
OP

Ciphering mode info 10.3.3.5


Starting time
MD

Starting time 10.5.2.38 (44.018)


New G-RNTI
OP

G-RNTI 10.3.3.47


New C-RNTI
OP

C-RNTI 10.3.3.8



RRC State Indicator
MP

RRC State Indicator 10.3.3.10



GERAN DRX cycle length coefficient
MD

GERAN DRX cycle length coefficient 10.3.3.49
Default value is the existing DRX cycle length coefficient


RLC reset indicator (for C-plane) 
MD

RLC reset indicator 10.3.3.35


RLC reset indicator (for U-plane) 
MD

RLC reset indicator 10.3.3.35



CN Information Elements





CN Information info
OP

CN Information info 10.3.1.3


GERAN Information Elements





GRA identity
OP

GRA identity 10.3.2.6


RB information elements





RB information to release list
OP
1 to <maxRB>



>RB information to release
MP

RB information to release 10.3.4.19


RB information to reconfigure list
OP
1 to <maxRB>



>RB information to reconfigure
MP

RB information to reconfigure 10.3.4.18


RB information to be affected list
OP
1 to <maxRB>



>RB information to be affected
MP

RB information to be affected 10.3.4.17


RB with PDCP information list
OP
1 to <maxRBallRABs>

This IE is needed for each RB having PDCP in the case of lossless SRNS relocation

>RB with PDCP information
MP

RB with PDCP information

10.3.4.22




















































































































PhyCH information elements





DPSCH description
CP

Channel Description 10.5.2.5 (44.018)






















































































Condition
Explanation

CCCH
This IE is mandatory when CCCH is used and ciphering is not required. Otherwise it is absent.

10.2.12
HANDOVER TO Iu MODE COMMAND 

This message is sent to the MS via a GERAN in A/Gb mode to make a handover to a GERAN in Iu mode.


RLC-SAP: N/A (Sent through a different mode)


Logical channel: N/A (Sent through a different mode)


Direction: GERAN ( MS
Information Element/Group name
Need
Multi
Type and reference
Semantics description

New G-RNTI
MP

G-RNTI Short 10.3.3.48


Starting time
MD

Starting time 10.5.2.38 (44.018)


Ciphering algorithm
OP

Ciphering algorithm 10.3.3.4


CHOICE specification mode

MP




>Complete specification





UE information elements





RB information elements





>>Signalling RB information to setup list
MP
1 to <maxSRBsetup>

For each signalling radio bearer established

>>>Signalling RB information to setup
MP

Signalling RB information to setup 10.3.4.24


>>RAB information to setup list
OP
1 to <maxRABsetup>

For each RAB established

>>>RAB information for setup
MP

RAB information for setup 10.3.4.10



















































PhyCH information elements





DPSCH description


Channel

description

10.5.2.5 -

44.018 [FFS]






































































>Preconfiguration





>>Predefined configuration identity
MP

Predefined configuration identity 10.3.4.5


RAB info
OP

RAB info Post 10.3.4.9
One RAB is established

>>DPSCH description 
MP

Channel description – 10.5.2.38 – 44.018 [FFS]




















































































10.2.13
HANDOVER TO Iu MODE COMPLETE

This message is sent by the MS when a handover to GERAN in Iu mode has been completed.


RLC-SAP: AM 


Logical channel: DCCH


Direction: MS ( GERAN

Information Element/Group name
Need
Multi
Type and reference
Semantics description

Message Type
MP

Message Type


START list

CH
1 to <maxCNdomains>

START [3GPP TS 33.102] values for all CN domains. The IE is mandatory if it has not been transferred prior to the handover.

>CN domain identity
MP

CN domain identity 10.3.1.1


>START
MP

START 10.3.3.38


10.2.15
HANDOVER FROM Iu MODE COMMAND

This message is used for handover from a GERAN in Iu mode to another GERAN in A/Gb mode. One or several messages from the GERAN in A/Gb mode can be included in the Inter-mode message information element in this message.

RLC-SAP: AM 


Logical channel: DCCH


Direction: GERAN(MS
Information Element/Group name
Need
Multi
Type and reference
Semantics description

Message Type
MP

Message Type


UE information elements





RRC transaction identifier
MP

RRC transaction identifier 10.3.3.36


Integrity check info
CH

Integrity check info 10.3.3.16


Starting time
MD

Starting time 10.5.2.38 – 44.018 [FFS]


RB information elements





RAB information list
OP
1 to <maxRABsetup>

For each RAB to be handed over

>RAB info
MP

RAB info 10.3.4.8


Other information elements





Inter-mode message
MP

Inter-mode message 10.3.8.8


10.2.16
HANDOVER FROM Iu MODE FAILURE

This message is sent on the RRC connection used before the Inter-mode Handover to GERAN Iu mode was executed. The message indicates that the MS has failed to seize the new channel in the other mode.


RLC-SAP: AM


Logical channel: DCCH


Direction: MS(GERAN
Information Element/Group name
Need
Multi
Type and reference
Semantics description

Message Type
MP

Message Type


UE information elements





RRC transaction identifier
MP

RRC transaction identifier 10.3.3.36


Integrity check info
CH

Integrity check info 10.3.3.16


Other information elements





Inter-mode handover failure
OP

Inter-mode handover failure 10.3.8.6


10.2.60
GRA UPDATE

This message is used by the MS to initiate a GRA update procedure.

RLC-SAP: TM


Logical channel: CCCH


Direction: MS(GERAN
Information Element/Group name
Need
Multi
Type and reference
Semantics description

Message Type
MP

Message Type


MS information elements





G-RNTI
MP

G-RNTI 10.3.3.47


RRC transaction identifier
CV- ProtErr

RRC transaction identifier 10.3.3.36


Integrity check info
CH

Integrity check info 10.3.3.16



GRA update cause
MP

GRA update cause 10.3.3.46


Protocol error indicator
MD

Protocol error indicator 10.3.3.27
Default value is FALSE

Other information elements





Protocol error information
CV-ProtErr

Protocol error information 10.3.8.12


Condition
Explanation

ProtErr
If the IE "Protocol error indicator" has the value "TRUE"

10.2.61
GRA UPDATE CONFIRM

This message confirms the GRA update procedure and can be used to reallocate new G-RNTI information for the MS valid after the GRA update.

RLC-SAP: UM 


Logical channel: CCCH or DCCH


Direction: GERAN(MS
Information Element/Group name
Need
Multi
Type and reference
Semantics description

Message Type
MP

Message Type


MS information elements





G-RNTI
CV-CCCH

G-RNTI 10.3.3.47


RRC transaction identifier
MP

RRC transaction identifier 10.3.3.36


Integrity check info
CH

Integrity check info 10.3.3.16
Integrity check info is included if integrity protection is applied


Integrity protection mode info
OP

Integrity protection mode info 10.3.3.19


Ciphering mode info
OP

Ciphering mode info 10.3.3.5


New G-RNTI
OP

G-RNTI 10.3.3.47


New C-RNTI
OP

C-RNTI 10.3.3.8



RRC State Indicator
MP

RRC State Indicator 10.3.3.10









CN Information Elements





CN Information info
OP

CN Information info 10.3.1.3


GERAN mobility information elements





GRA identity
OP

GRA identity 10.3.2.6


RB information elements





RB with PDCP information list
OP
1 to <maxRBallRABs>

This IE is needed for each RB having PDCP in the case of lossless SRNS relocation

>RB with PDCP information
MP

RB with PDCP information

10.3.4.22


Condition
Explanation

CCCH
This IE is only sent when CCCH is used

10.2.62
GERAN MOBILITY INFORMATION

This message is used by GERAN to allocate a new G-RNTI and to convey other GERAN mobility related information to a MS.


RLC-SAP: AM or UM 


Logical channel: DCCH


Direction: GERAN(MS
Information Element/Group name
Need
Multi
Type and reference
Semantics description

Message Type
MP

Message Type


MS Information Elements





Integrity check info
CH

Integrity check info 10.3.3.16


RRC transaction identifier
MP

RRC transaction identifier 10.3.3.36


Integrity protection mode info
OP

Integrity protection mode info 10.3.3.19



Ciphering mode info
OP

Ciphering mode info 10.3.3.5


New G-RNTI
OP

G-RNTI 10.3.3.47


New C-RNTI
OP

C-RNTI 10.3.3.8



MS Timers and constants in connected mode
MD

MS Timers and constants in connected mode 10.3.3.43
Default value means that for all timers and constants

- For parameters with need MD, the defaults specified in 10.3.3.43 apply and 

- For parameters with need OP, the parameters are absent


CN Information Elements





CN Information info
OP

CN Information info 10.3.1.3


GERAN Information Elements





GRA identity
OP

GRA identity 10.3.2.6


RB Information elements





RB with PDCP information list
OP
1 to <maxRBallRABs>

This IE is needed for each RB having PDCP in the case of lossless SRNS relocation

>RB with PDCP information
MP

RB with PDCP information

10.3.4.22


10.2.63
GERAN MOBILITY INFORMATION CONFIRM
This message is used to confirm the new GERAN mobility information for the MS.


RLC-SAP: AM


Logical channel: DCCH 


Direction: MS(GERAN
Information Element/Group name
Need
Multi
Type and reference
Semantics description

Message Type
MP

Message Type


MS information elements





RRC transaction identifier
MP

RRC transaction identifier 10.3.3.36


Integrity check info
CH

Integrity check info 10.3.3.16


Uplink integrity protection activation info
OP

Integrity protection activation info 10.3.3.17



RB Information elements





COUNT-C activation time
OP

Activation time

10.3.3.1
Used for radio bearers mapped on RLC-TM. Only applicable if the MS is moving to RRC-Cell_Dedicated state due to this procedure

Radio bearer uplink ciphering activation time info
OP

RB activation time info

10.3.4.13



RB with PDCP information list
OP
1 to <maxRBallRABs>

This IE is needed for each RB having PDCP in the case of lossless SRNS relocation

>RB with PDCP information
MP

RB with PDCP information

10.3.4.22


10.2.64
GERAN MOBILITY INFORMATION FAILURE

This message is sent to indicate a failure to act on a received GERAN MOBILITY INFORMATION message.


RLC-SAP: AM


Logical channel: DCCH


Direction: MS(GERAN
Information Element/Group name
Need
Multi
Type and reference
Semantics description

Message Type
MP

Message Type


MS information elements





RRC transaction identifier
MP

RRC transaction identifier 10.3.3.36


Integrity check info
CH

Integrity check info 10.3.3.16



Failure cause
MP

Failure cause and error information

10.3.3.14
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