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Introduction

During RAN WG2 #26 meeting the introduction of Network Assisted Cell Change from UTRAN to GERAN was discussed, in R2-020089. This proposal was submitted with aim of being included into Rel-5, and a compromise was reached in that would be preferable if the radio issues (in particular RRC) were included into Rel-5 with the UTRAN support to be specified as part of Release'6.

The proposal can also be broken down into two key methods:

1. Common Channel NACC; CELL_FACH*

2. Dedicated Channel NACC; CELL_DCH

During the previous discussions within RAN WG2 on this topic two main questions were raised, in relation to support the delivery of this additional information in CELL_FACH. These were:

1. Is this required? Since a UE would be expected to be on a dedicated channel in the case that it maintained a service with a tight delay requirement.

In the case, when channel switching is being used, then it is possible that the inter system transition  delay caused in not using sending  this additional information  would have a significant impact on an ongoing service, and hence the inclusion of these procedure for CELL_FACH would also be desirable.

2. What is the size of the information that is required to be transmitted?

The information that is required is the same as that which is currently present in the Packet Neighbour Cell Data [44.060].  The CONTAINER_DATA includes components of PSI1, PSI2, PSI4 or SI3, SI13, SI1 (if available). The maximum size is 640 octets (32 instances of 20 octets).

Vodafone have drafted the attached change request to include a IE capable of delivering this additional information to a UE in CELL_DCH. Vodafone would like to reach consensus within the group regarding the additional messages for CELL_FACH state.
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8.3.11
Inter-RAT cell change order from UTRAN
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Figure 8.3.11-1: Inter–RAT cell change order from UTRAN
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Figure 8.3.11-2: Inter-RAT cell change order from UTRAN, failure case

8.3.11.1
General

The purpose of the inter-RAT cell change order procedure is to transfer, under the control of the network, a connection between the UE and UTRAN to another radio access technology (e.g. GSM). This procedure may be used in CELL_DCH and CELL_FACH state.

NOTE:
This procedure is applicable for services in the PS domain.

8.3.11.2
Initiation

The procedure is initiated when UTRAN orders a UE in CELL_DCH or CELL_FACH state, to make a cell change to a radio access technology other than UTRAN, e.g. GSM.

To initiate the procedure, UTRAN sends a CELL CHANGE ORDER FROM UTRAN message.

8.3.11.3
Reception of an CELL CHANGE ORDER FROM UTRAN message by the UE

The UE shall be able to receive a CELL CHANGE ORDER FROM UTRAN message and perform a cell change order to another RAT, even if no prior UE measurements have been performed on the target cell.
The UE shall:

-
start timer T309; and

-
establish the connection to the other radio access technology, as specified within IE "Target cell description". This IE specifies the target cell identity, in accordance with the specifications for that other RAT. In case the target cell is a GSM/ GPRS cell, IE "Target cell description" may also include IE "NC mode", which specifies the cell selection mode to be applied in the target cell; and

-
if IE "NC mode" is not included in the CELL CHANGE ORDER FROM UTRAN:

-
retrieve it from the target cell as specified in [43];

-
act upon IE "NC mode" as specified in [43].

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

-
connect the upper layer entities corresponding to indicated RABs to the radio resources offered by the target RAT.

NOTE:
Requirements concerning the establishment of the radio connection towards the other radio access technology and the signalling procedure are outside the scope of this specification. In case of GSM/GPRS proceed according to the procedure Network control cell reselection procedure as specified in [44].
· if the IE gsm-container is present:

-
use this system information as the SI of the target cell.

8.3.11.4
Successful completion of the cell change order

Upon successful completion of the cell change order, the UE shall:

-
stop timer T309;

-
clear or set variables upon leaving UTRA RRC connected mode as specified in subclause 13.4.

Upon indication of the UE having successfully completed the cell change order, UTRAN should:

-
release the radio connection; and

-
remove all context information for the concerned UE.

NOTE:
The release of the UMTS radio resources is initiated from another RAT.

8.3.11.5
Expiry of timer T309 or UE fails to complete requested cell change order

If:

-
timer T309 expires prior to the successful establishment of a connection to the target RAT; or

-
if the establishment of the connection to the other RAT failed due to other reasons e.g. (random) access failure, rejection due to lack of resources:

the UE shall:

-
if it received the CELL CHANGE ORDER FROM UTRAN message in state CELL_DCH:

-
revert back to the UTRA configuration;

-
establish the UTRA physical channel(s) used at the time for reception of CELL CHANGE ORDER FROM UTRAN;

-
if the UE does not succeed in establishing the UTRA physical channel(s):

-
perform a cell update procedure according to subclause 8.3.1 with cause "Radio link failure";

-
when the cell update procedure has completed successfully:

-
proceed as below.

-
transmit the CELL CHANGE ORDER FROM UTRAN FAILURE message setting the information elements as specified below:

-
include the IE "RRC transaction identifier"; and

-
set it 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;

-
set the IE "Inter-RAT change failure" to "physical channel failure".

-
When the CELL CHANGE ORDER FROM UTRAN FAILURE message has been submitted to lower layer for transmission, the procedure ends.

-
if the UE receives the CELL CHANGE ORDER FROM UTRAN message in CELL_FACH state:

-
revert to the cell it was camped on at the reception of the CELL CHANGE ORDER FROM UTRAN message;

-
if the UE is unable to return to this cell:

-
select a suitable UTRA cell according to [4];

-
initiate the cell update procedure according to subclause 8.3.1 using the cause "cell re-selection";

-
when the cell update procedure completed successfully:

-
proceed as below.

-
transmit the CELL CHANGE ORDER FROM UTRAN FAILURE message setting the information elements as specified below:

-
include the IE "RRC transaction identifier"; and

-
set it to the value of "RRC transaction identifier" in the entry for the CELL CHANGE ORDER FROM UTRAN message in the table "Accepted transactions" in the variable TRANSACTIONS; and

-
clear that entry;

-
set the IE "Inter-RAT change failure" to "physical channel failure".

-
When the CELL CHANGE ORDER FROM UTRAN FAILURE message has been submitted to lower layer for transmission:

-
the procedure ends.

8.3.11.6
Unsupported configuration in CELL CHANGE ORDER FROM UTRAN message

If the UTRAN instructs the UE to perform a non-supported cell change order scenario e.g. multiple RAB or to use a non-supported configuration, the UE shall:

-
transmit a CELL CHANGE ORDER FROM UTRAN FAILURE message, setting the information elements as specified below:

-
include the IE "RRC transaction identifier"; and

-
set it 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;

-
set the IE "Inter-RAT change failure" to "configuration unacceptable";

-
when the CELL CHANGE ORDER FROM UTRAN FAILURE message has been submitted to lower layers for transmission:

-
resume normal operation as if the CELL CHANGE ORDER FROM UTRAN message has not been received;

-
and the procedure ends.

8.3.11.7
Invalid CELL CHANGE ORDER FROM UTRAN message

If the CELL CHANGE ORDER FROM UTRAN message 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. The UE shall:

-
set the IE "RRC transaction identifier" in the CELL CHANGE ORDER FROM UTRAN FAILURE message to the value of "RRC transaction identifier" in the entry for the CELL CHANGE ORDER FROM UTRAN message in the table "Rejected transactions" in the variable TRANSACTIONS; and

-
clear that entry;

-
set the IE "Inter-RAT change failure" 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 CELL CHANGE ORDER FROM UTRAN FAILURE message on the uplink DCCH using AM RLC;
-
when the CELL CHANGE ORDER FROM UTRAN FAILURE message has been submitted to lower layers for transmission:

-
resume normal operation as if the invalid CELL CHANGE ORDER FROM UTRAN message has not been received;

· and the procedure ends.

10.2.5
CELL CHANGE ORDER FROM UTRAN

This message is used to order a cell change from UTRA to another radio access technology, e.g., GSM.


RLC-SAP: AM


Logical channel: DCCH


Direction: UTRAN(UE

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


Activation time
MD

Activation time 10.3.3.1
Default value is "now"

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





Target cell description
MP




>CHOICE Radio Access Technology
MP


At least one spare choice, Criticality: Reject, is needed.

>>GSM





>>>BSIC
MP

BSIC 10.3.8.2


>>>Band Indicator
MP

Enumerated (DCS 1800 band used, PCS 1900 band used)
Indicates how to interpret the BCCH ARFCN

>>>BCCH ARFCN
MP

Integer (0..1023)
[45]

>>>NC mode
OP

Bit string(3)
[43]

>>> GSM container
OP

Octet string(640)


>>IS-2000





11.2
PDU definitions

***************************

-- ***************************************************

--

-- CELL CHANGE ORDER FROM UTRAN

--

-- ***************************************************

CellChangeOrderFromUTRAN ::= CHOICE {


r3







SEQUENCE {



cellChangeOrderFromUTRAN-IEs

CellChangeOrderFromUTRAN-r3-IEs,



nonCriticalExtensions


SEQUENCE {}
OPTIONAL


},


later-than-r3




SEQUENCE {



rrc-TransactionIdentifier

RRC-TransactionIdentifier,




criticalExtensions



CHOICE {




r5







SEQUENCE {





gsm-container

CHOICE {






single-GSM-Message



SEQUENCE {},






-- In this case, what follows the basic production is a variable 





-- length bit string with no length field,





-- containing the GSM message including GSM padding up to end






-- of container, to be analysed according to GSM specifications






gsm-MessageList




SEQUENCE {







gsm-Messages




GSM-MessageList






}





}





nonCriticalExtensions


SEQUENCE {} OPTIONAL




},




criticalExtensions



SEQUENCE {}



}


}

}

CellChangeOrderFromUTRAN-r3-IEs ::= SEQUENCE {


-- User equipment IEs



rrc-TransactionIdentifier

RRC-TransactionIdentifier,



-- not used in this release of the specification



dummy






IntegrityProtectionModeInfo


OPTIONAL,



activationTime




ActivationTime





OPTIONAL,



rab-InformationList



RAB-InformationList




OPTIONAL,



interRAT-TargetCellDescription
InterRAT-TargetCellDescription

}
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