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Introduction

The RRC procedures describing the inter-RAT cell reselection to and from UTRAN and the cell change order to and from UTRAN are conflicting with requirements stated in the NAS specifications. The purpose of this document is to correct these inconsistencies and to rely on the NAS specifications as much as possible in order to avoid future inconsistencies.
Discussion

Appendix B.5 Inter-RAT handover with PS domain services of TS 25.331:

[...]

In UTRA RRC connected mode UTRAN is using UE or network initiated cell reselection to change from a UTRAN cell to a GSM/GPRS cell. If the cell reselection was successful the UE enters Idle Mode (GPRS Packet Idle Mode). The UE sends a packet channel request from Idle Mode (GPRS Packet Idle mode) to establish a Temporary Block flow and enter GPRS Packet Transfer Mode. In the GPRS Packet Transfer Mode the UE sends a RA Update request message. The RA Update Request message sent from the UE contains an indication that GSM/GPRS need to continue an already established UTRAN UE context from the CN. This means that the RA Update request is always sent for the transition from UTRA RRC Connected Mode to GSM/GPRS regardless if the RA is changed or not. 

NOTE:
The reason for using RA update instead of a new message is to reduce the impact on the existing GSM/GPRS specification. 

[...]

Section 4.7.1.7 of TS 24.008 seems consistent for PMM-CONNECTED mode (PS signalling connection is present). It also has requirements for the PMM-IDLE case (no PS signalling connection):

[...]

b)
Intersystem change between cells belonging to the same RA:

If the READY timer is running in the MS in GSM or the MS is in PMM-CONNECTED mode in UMTS, then the MS shall perform a normal or combined RA update procedure depending on the network mode of operation in the current RA.

If the READY timer is not running in the MS in GSM or the MS is in PMM-IDLE mode in UMTS, then the MS shall not perform a RA update procedure (as long as the MS stays within the same RA) until up-link user data or signalling information needs to be sent from the MS to the network.

[...]

Unfortunately, the following 25.331 requirements of TS 25.331 are misleading and conflicting with the 24.008 requirements:

8.3.9.2
Initiation

[...]

This procedure is applicable in states CELL_FACH, CELL_PCH or URA_PCH.

When the UE based on received system information makes a cell reselection to a radio access technology other than UTRAN, e.g. GSM/GPRS, according to the criteria specified in [4], the UE shall.

1>
initiate the establishment of a connection to the target radio access technology according to its specifications.

8.3.9.3
Successful cell reselection

When the UE has succeeded in reselecting a cell in the target radio access technology and has initiated the establishment of a connection, it shall:

1>
release all UTRAN specific resources.

In the case of GSM/GPRS, if the target cell does not support GPRS service, then the UE shall:

1>
enter idle mode in the target cell without accessing the cell; and

1>
release all UTRAN specific resources.

[...]

8.3.11.1 (part of the Inter-RAT cell change order from UTRAN procedure)

[...]

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. This procedure may be used when no RABs are established or when the established RABs are only from PS domain.

[...]

This implies that the cell change order from UTRAN could be received when there is no PS signalling connection.

Finally, note that section 8.3.11.4 "Successful completion of the cell change order", requires as a condition to the successful completion of the cell change order procedure that the UE receives the response to a (PACKET) CHANNEL REQUEST in the new cell.

[...]

The UE regards the procedure as completed when it has received a successful response from the target RAT, e.g. in case of GSM when it received the response to a (PACKET) CHANNEL REQUEST in the new cell.

[...]

We can guess that the only trigger for this (PACKET) CHANNEL REQUEST is a pending RA update (see the text in Appendix B.5).

Now the tricky question: How is it possible to trigger a RA update in the GSM/GPRS cell if there in no PS signalling connection? It is probably not possible. But then, how can the UE declare the transition a success, if it can not send a (PACKET) CHANNEL REQUEST?

The Inter-RAT cell reselection to UTRAN.
It is currently stated that in section 8.3.8:
[...]
The UE shall:
1>      set the variable ESTABLISHMENT_CAUSE to "Inter-RAT cell reselection";
1>      initiate an RRC connection establishment procedure as specified in subclause 8.1.3;
[...]


It is not clear why there is an asymmetry between Inter-RAT cell reselection to UTRAN and Inter-RAT cell reselection from UTRAN. In particular, for the Inter-RAT cell reselection from UTRAN in some cases there is no need to establish a connection (e.g. if the RA is the same) with the target RAT (e.g. GSM/GPRS). For the Inter-RAT cell reselection to UTRAN we always establish an RRC connection, and we even specify the cause. In case the UE has to perform a RA update the cause "Inter-RAT cell reselection" may look redundant/strange to UTRAN.

Our proposals can be summarized in the following three main sections:

1. Changes to the CELL CHANGE ORDER FROM UTRAN procedure.

1.a. The procedure is only applicable if there is a PS signalling connection, i.e. only if the variable ESTABLISHED_SIGNALLING_CONNECTIONS includes the PS Domain. In all other cases the UE behaviour is unspecified, i.e. the UE can ignore the message.

1.b. The case in which the cell selected by the UE does not support GPRS shall be added to the failure cases specified in section 8.3.11.5 Expiry of timer T309 or UE fails to complete requested cell change order

2. Changes to Inter-RAT cell reselection from UTRAN procedure.

2.a. The success of the procedure is indicated by "the establishment of a connection" in the target system only for the cases in which the specifications of the target system require an immediate establishment of a connection. In all other cases the UE shall immediately release the UTRAN resources.

2.b. In case of selection of a GSM/GPRS cell, it should be clearly stated that the successful "establishment of a connection", when applicable (see 2.a above), means the successful reception of the response to a PACKET CHANNEL REQUEST or to a CHANNEL REQUEST, similarly to what is stated in section 8.3.11.4 Successful completion of the cell change order.

3. Changes to Inter-RAT cell reselection to UTRAN procedure.
We see three possible solutions:

A. Change nothing in the current text (UE is always forced to send an RRC CONNECTION REQUEST message with cause "Inter-RAT cell reselection");

B. Clarify that if the UE was in GSM-Idle or in GPRS-Packet-Idle there is no need to establish the RRC connection [the core network would page the UE in both RATs, anyway];

C. Remove the requirement to send an RRC CONNECTION REQUEST message altogether, and let the upper layers decide if there is a need for any contact (e.g. change in RA). Remove also the setting of the establishment cause, since it will depend on the upper layer procedure.

The most obvious choice (A) has a big drawback: if the UE frequently performs inter-RAT cell reselections, it would create a lot of useless traffic (RRC CONNECTION SETUP is a big message and is sent in UM, and so it is probably repeated several times on a common transport channel)

We propose to select option C in the attached CR.

Conclusion

The attached CR includes all the proposed corrections detailed above.
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8.3.8
Inter-RAT cell reselection to UTRAN

8.3.8.1
General

The purpose of the inter-RAT cell reselection procedure to UTRAN is to transfer, under the control of the UE and to some extent the source radio access technology, a connection between the UE and another radio access technology (e.g. GSM/GPRS, but not UTRAN) to UTRAN.

8.3.8.2
Initiation

When the UE makes an inter-RAT cell reselection to UTRAN according to the criteria specified in [4], it shall initiate this procedure. The inter-RAT cell reselection made by the UE may use system information broadcast from the source radio access technology or UE dedicated information.

If the NAS procedure associated to inter-system change specified in [5] requires the establishment of an RRC connection, the UE shall:


1>
initiate an RRC connection establishment procedure as specified in subclause 8.1.3;

1>
after initiating an RRC connection establishment:

2>
release all resources specific to the other radio access technology.

If the NAS procedure associated to inter-system change specified in [5] does not require the establishment of an RRC connection, the UE shall:

1>
enter idle mode in the target cell without accessing the cell; and

1>
release all resources specific to the other radio access technology.

8.3.8.3
UE fails to complete an inter-RAT cell reselection

If the inter-RAT cell reselection fails before the UE has initiated the RRC connection establishment the UE may return back to the other radio access technology.

If the RRC connection establishment fails the UE shall enter idle mode.

8.3.9
Inter-RAT cell reselection from UTRAN

8.3.9.1
General

The purpose of the inter-RAT cell reselection procedure from UTRAN is to transfer, under the control of the UE and to some extent the UTRAN, a connection between the UE and UTRAN to another radio access technology (e.g. GSM/GPRS).

8.3.9.2
Initiation

This procedure is applicable in states CELL_FACH, CELL_PCH or URA_PCH.

When the UE based on received system information makes a cell reselection to a radio access technology other than UTRAN, e.g. GSM/GPRS, according to the criteria specified in [4], the UE shall:
1>
If the NAS procedure associated to inter-system change specified in [5] requires the establishment of a connection:

2>
initiate the establishment of a connection to the target radio access technology according to its specifications. [Editor's note: style changed to B2]
8.3.9.3
Successful cell reselection

When the UE has succeeded in reselecting a cell in the target radio access technology and, if required by the NAS procedure associated to inter-system change, has initiated the establishment of a connection, it shall:

1>
release all UTRAN specific resources.

In the case of GSM/GPRS, if the NAS procedure associated to inter-system change specified in [5] does not require the establishment of a connection or if the target cell does not support GPRS service, then the UE shall:

1>
enter idle mode in the target cell without accessing the cell; and

1>
release all UTRAN specific resources.

NOTE:
In GSM/GPRS sending a PACKET CHANNEL REQUEST or a CHANNEL REQUEST constitutes the establishment of a connection

UTRAN should:

1>
release all UE dedicated resources upon indication that the UE has completed a connection establishment to the other radio access technology.

8.3.9.4
UE fails to complete an inter-RAT cell reselection

If the inter-RAT cell reselection fails before the UE succeeds in initiating the establishment of a connection to the other radio access technology, the UE shall:

1>
resume the connection to UTRAN using the resources used before initiating the inter-RAT cell reselection procedure.

8.3.10
Inter-RAT cell change order to UTRAN

8.3.10.1
General

The purpose of the inter-RAT cell change order to UTRAN procedure is to transfer, under the control of the source radio access technology, a connection between the UE and another radio access technology (e.g. GSM/GPRS) to UTRAN.

8.3.10.2
Initiation

The procedure is initiated when a radio access technology other than UTRAN, e.g. GSM/GPRS, using procedures specific for that RAT, orders the UE to change to a UTRAN cell.

NOTE:
Within the message used to order the UE to change to a UTRAN cell, the source RAT should specify the identity of the target UTRAN cell as specified in the specifications for that RAT.

The UE shall:


1>
initiate an RRC connection establishment procedure as specified in subclause 8.1.3.

8.3.10.3
UE fails to complete an inter-RAT cell change order

If the inter-RAT cell reselection fails the UE shall return to the other radio access technology and proceed as specified in the appropriate specifications for that RAT.

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

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. This procedure may be used when no RABs are established or when the established RABs are only from PS domain. This procedure may not be used when there is no PS signalling connection.
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.
If the variable ESTABLISHED_SIGNALLING_CONNECTIONS does not include the CN domain identity "PS domain":

1>
the UE behaviour is unspecified.
The UE shall:

1>
start timer T309; and

1>
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

1>
if IE "NC mode" is not included in the CELL CHANGE ORDER FROM UTRAN:

2>
retrieve it from the target cell as specified in [43];

2>
act upon IE "NC mode" as specified in [43].

1>
if the IE "RAB Information List" is included in the CELL CHANGE ORDER FROM UTRAN message:

2>
ignore the contents of the IE "RAB Information List".

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].

8.3.11.4
Successful completion of the cell change order

The UE regards the procedure as completed when it has received a successful response from the target RAT, e.g. in case of GSM when it received the response to a (PACKET) CHANNEL REQUEST in the new cell.

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

1>
stop timer T309;

1>
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:

1>
release the radio connection; and

1>
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, (in case of GSM/GPRS) if the target cell does not support GPRS service:

the UE shall:

1>
if it received the CELL CHANGE ORDER FROM UTRAN message in state CELL_DCH:

2>
revert back to the UTRA configuration;

2>
establish the UTRA physical channel(s) used at the time for reception of CELL CHANGE ORDER FROM UTRAN;

2>
if the UE does not succeed in establishing the UTRA physical channel(s):

3>
perform a cell update procedure according to subclause 8.3.1 with cause "Radio link failure";

3>
when the cell update procedure has completed successfully:

4>
proceed as below.

2>
transmit the CELL CHANGE ORDER FROM UTRAN FAILURE message setting the information elements as specified below:

3>
include the IE "RRC transaction identifier"; and

3>
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

3>
clear that entry;

3>
set the IE "Inter-RAT change failure" to "physical channel failure".

2>
When the CELL CHANGE ORDER FROM UTRAN FAILURE message has been submitted to lower layer for transmission, the procedure ends.

1>
if the UE receives the CELL CHANGE ORDER FROM UTRAN message in CELL_FACH state:

2>
revert to the cell it was camped on at the reception of the CELL CHANGE ORDER FROM UTRAN message;

2>
if the UE is unable to return to this cell:

3>
select a suitable UTRA cell according to [4];

3>
initiate the cell update procedure according to subclause 8.3.1 using the cause "cell re-selection";

3>
when the cell update procedure completed successfully:

4>
proceed as below.

2>
transmit the CELL CHANGE ORDER FROM UTRAN FAILURE message setting the information elements as specified below:

3>
include the IE "RRC transaction identifier"; and

3>
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

3>
clear that entry;

3>
set the IE "Inter-RAT change failure" to "physical channel failure".

2>
When the CELL CHANGE ORDER FROM UTRAN FAILURE message has been submitted to lower layer for transmission:

3>
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 or to use a non-supported configuration, the UE shall:

1>
transmit a CELL CHANGE ORDER FROM UTRAN FAILURE message, setting the information elements as specified below:

2>
include the IE "RRC transaction identifier"; and

2>
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

2>
clear that entry;

2>
set the IE "Inter-RAT change failure" to "configuration unacceptable";

2>
when the CELL CHANGE ORDER FROM UTRAN FAILURE message has been submitted to lower layers for transmission:

3>
resume normal operation as if the CELL CHANGE ORDER FROM UTRAN message has not been received;

3>
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:

1>
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

1>
clear that entry;

1>
set the IE "Inter-RAT change failure" to the cause value "protocol error";

1>
include the IE "Protocol error information" with contents set to the value of the variable PROTOCOL_ERROR_INFORMATION;

1>
transmit a CELL CHANGE ORDER FROM UTRAN FAILURE message on the uplink DCCH using AM RLC;
1>
when the CELL CHANGE ORDER FROM UTRAN FAILURE message has been submitted to lower layers for transmission:

2>
resume normal operation as if the invalid CELL CHANGE ORDER FROM UTRAN message has not been received;

2>
and the procedure ends.

[…]
10.3.3.11
Establishment cause

Cause for an RRC connection establishment request.

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

	Establishment cause
	MP
	
	Enumerated(

Originating Conversational Call,

Originating Streaming Call,

Originating Interactive Call,

Originating Background Call,
Originating Subscribed traffic Call,
Terminating Conversational Call,

Terminating Streaming Call,

Terminating Interactive Call,

Terminating Background Call,

Emergency Call,

Inter-RAT cell re-selection (not used in this version of the specifications),

Inter-RAT cell change order(not used in this version of the specifications),

Registration, Detach,

Originating High Priority Signalling,

Originating Low Priority Signalling,

Call re-establishment,

Terminating High Priority Signalling,

Terminating Low Priority Signalling,

Terminating – cause unknown)
	Twelve spare values are needed.
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