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1
Introduction

The specifications include support for a number of UE positioning methods and therefore enable a UE supporting one of these methods to be located in the case of an emergency call. However, some operators, particularly in North America, prefer to handle emergency calls on their GSM networks and locate the mobile using a technique such as UTDOA which does not require any specific support from the UE. This location method uses the GSM RACH bursts to determine UE's position. If an idle mode UE initiates an emergency call on 3G then it can be redirected to GSM through use of the redirection information contained in the RRC Connection Reject message. This contribution discusses the case that the UE initiates the emergency call in RRC connected mode.

2
Discussion

2.1
Redirection in idle mode

When an idle mode UE initiates an emergency call on a 3G cell it sends an RRC Connection Request message including the establishment cause set to 'emergency call'. In a network where all emergency calls are handled on GSM the RNC can respond with RRC Connection Reject including redirection information directing the UE to GSM. The UE will select a GSM cell and then attempt to initiate the emergency call on GSM. The position of the UE can be determined from the GSM RACH bursts containing the Channel Request message sent at call establishment on GSM.

2.2
Redirection in connected mode

If the user initiates an emergency call when the UE is already in RRC connected mode (e.g. the UE has an active packet session) the UE will send the initial NAS message (CM SERVICE REQUEST) via an Initial Direct Transfer message on the existing RRC Connection. In release 99/4 the RNC will not be aware that this IDT message is the initial message of an emergency call but from release 5 the establishment cause has been added in the IDT message and so the RNC will be aware that this is an emergency call.

The specifications include a number of options for redirecting the emergency call to 2G:

1. Inter-RAT Handover from UTRAN: This is the most obvious method for moving a call from 3G to 2G. However, it is not suitable in this particular scenario as the UE will not send the Channel Request message on RACH of the GSM cell which is used by UTDOA to determine the position of the mobile.

2. Inter-RAT Cell Change Order from UTRAN: This procedure is used to move a UE with a PS signalling connection from 3G to idle mode on GSM. The UE will then initiate a routing area update procedure on the GSM cell in order to allow the PS session to continue. The procedure directs the UE to one particular GSM cell, and if that cell is not found then the UE reverts to 3G. As the intended use of this procedure is to move an ongoing packet session from 3G to GSM,it is currently not applicable if the UE has a CS signalling connection. If the applicability of this procedure was changed then it could be used to redirect the emergency call to GSM but higher layers would consider the call attempt as failed thus requiring user interaction to reinitiate the call.

3. RRC Connection Release: In release 6, redirection information was included in this message to allow the network to direct the UE to a particular 3G frequency or a set of GSM cells. If none of the specified GSM cells are found by the UE then it will select any suitable GSM cell. The motivation for including this redirection information was to avoid unnecessary registrations after a connection is released. This procedure could also be used to redirect the emergency call to GSM but higher layers will considere the call attempt as failed thus requiring user interaction to reinitiate the call.

From the description above, both Inter-RAT Cell Change Order from UTRAN (with a change to the applicability) and RRC Connection Release could be used to redirect the emergency call. The main difference between the 2 procedures is that the Cell Change Order from UTRAN specifies a single GSM cell and if this is not found then the UE will revert back to 3G. This makes the procedure difficult for the network to use reliably unless it has received GSM cell measurements from the UE. The network could of course request GSM measurement (potentially requiring configuration of compressed mode) but this would delay the redirection to GSM. In contrast the RRC Connection Release message allows more than one GSM cell to be listed making it possible for the network to use without prior GSM cell measurements, and even if the UE fails to find any of the listed cells then it will select any suitable GSM cell. For these reasons we consider that RRC Connection Release is the most appropriate mechanism.

Both the RRC Connection Release and Cell Change Order from UTRAN have the same consequence that the UE will indicate a failed call attempt to the user. Requiring user interaction to re-initiate the call is not desirable in the case of an emergency call but this can be overcome by including a new 'emergency call redirection' cause value into the message. This cause value can be passed to upper layers so that they can automatically re-initiate the call without user interaction.

4
Conclusion and Proposal

This contribution has discussed the redirection of emergency calls from 3G to GSM. It is proposed that the RRC Connection Release message is used for this purpose and a new cause value is added to indicate to the UE that the connection is being release for the purpose of 'emergency call redirection'. A draft CR showing the expected changed to 25.331 (minus ASN.1) is attached. 

This approach would also have an impact on 24.008 as it would need to be specified that that on reception of this connection release cause value the emergency call must be re-attempted after a selection of a GSM cell. Therefore it is also proposed that we liaise with CN1.

3GPP TSG-RAN WG2 Meeting #45 
Tdoc (
R2-04xxxx

Shin Yokohama, Japan, 15th -19th November 2004
	CR-Form-v7.1

	CHANGE REQUEST

	

	(

	SpecNumber
	CR
	CRNum
	(

rev
	-
	(

Current version:
	x.y.z
	(


	

	For HELP on using this form, see bottom of this page or look at the pop-up text over the (
 symbols.

	


	Proposed change affects:
(

	UICC apps(

	
	ME
	
	Radio Access Network
	
	Core Network
	


	

	Title:
(

	

	
	

	Source:
(

	Motorola

	
	

	Work item code:
(

	
	
	Date: (

	dd/mm/yyyy

	
	
	
	
	

	Category:
(

	
	
	Release: (

	Rel-6

	
	Use one of the following categories:
F  (correction)
A  (corresponds to a correction in an earlier release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)

Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	Use one of the following releases:
Ph2
(GSM Phase 2)
R96
(Release 1996)
R97
(Release 1997)
R98
(Release 1998)
R99
(Release 1999)
Rel-4
(Release 4)
Rel-5
(Release 5)
Rel-6
(Release 6)

     Rel-7
(Release 7)



	
	

	Reason for change:
(

	

	
	

	Summary of change:
(

	

Isolated Impact Analysis
Functionality corrected:

Isolated impact statement: Correction to a function where specification was <ambiguous/not sufficiently explicit/missing procedural text or rules/containing some contradiction>. Would not affect implementations behaving like indicated in the CR, would affect implementations supporting the corrected functionality otherwise.

Implementation of this CR by a Release 99/4 UE will not cause compatibility issues


	
	

	Consequences if 
(

not approved:
	

	
	

	Clauses affected:
(

	

	
	

	
	Y
	N
	
	

	Other specs
(

	
	
	 Other core specifications
(

	

	affected:
	
	
	 Test specifications
	

	
	
	
	 O&M Specifications
	

	
	

	Other comments:
(

	


How to create CRs using this form:

Comprehensive information and tips about how to create CRs can be found at http://www.3gpp.org/specs/CR.htm.  Below is a brief summary:

1)
Fill out the above form. The symbols above marked (
 contain pop-up help information about the field that they are closest to.

2)
Obtain the latest version for the release of the specification to which the change is proposed. Use the MS Word "revision marks"  feature (also known as "track changes") when making the changes. All 3GPP specifications can be downloaded from the 3GPP server under ftp://ftp.3gpp.org/specs/ For the latest version, look for the directory name with the latest date e.g. 2001-03 contains the specifications resulting from the March 2001 TSG meetings.

3)
With "track changes" disabled, paste the entire CR form (use CTRL-A to select it) into the specification just in front of the clause containing the first piece of changed text.  Delete those parts of the specification which are not relevant to the change request.

8.1.4
RRC connection release
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Figure 8.1.4-1: RRC Connection Release procedure on the DCCH
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Figure 8.1.4-2: RRC Connection Release procedure on the CCCH

8.1.4.1
General

The purpose of this procedure is to release the RRC connection including all radio bearers and all signalling radio bearers between the UE and the UTRAN. By doing so, all established signalling connections will be released.

8.1.4.2
Initiation

When the UE is in state CELL_DCH or CELL_FACH, the UTRAN may at anytime initiate an RRC connection release by transmitting an RRC CONNECTION RELEASE message using UM RLC.

When UTRAN transmits an RRC CONNECTION RELEASE message the downlink DCCH should be used, if available. If the downlink DCCH is not available in UTRAN and the UE is in CELL_FACH state, the downlink CCCH may be used.

UTRAN may transmit several RRC CONNECTION RELEASE messages to increase the probability of proper reception of the message by the UE. In such a case, the RRC SN for these repeated messages should be the same. The number of repeated messages and the interval between the messages is a network option.

8.1.4.3
Reception of an RRC CONNECTION RELEASE message by the UE

The UE shall receive and act on an RRC CONNECTION RELEASE message in states CELL_DCH and CELL_FACH. Furthermore this procedure can interrupt any ongoing procedures with the UE in the above listed states.

When the UE receives the first RRC CONNECTION RELEASE message; and

1>
if the message is received on the CCCH, and IE "U-RNTI" is present and has the same value as the variable U_RNTI; or

1>
if the message is received on DCCH:

the UE shall perform the RRC connection release procedure as specified below.

When the UE receives the first RRC CONNECTION RELEASE message; and 

1>
if the message is received on the CCCH, the IE "UTRAN group identity" is present and there is a group identity match according to subclause 8.6.3.13:

the UE shall perform the RRC connection release procedure as specified below.

The UE shall:

1>
in state CELL_DCH:

2>
initialise the counter V308 to zero;

2>
set the IE "RRC transaction identifier" in the RRC CONNECTION RELEASE COMPLETE message to the value of "RRC transaction identifier" in the entry for the RRC CONNECTION RELEASE message in the table "Accepted transactions" in the variable TRANSACTIONS;

2>
submit an RRC CONNECTION RELEASE COMPLETE message to the lower layers for transmission using UM RLC on the DCCH to the UTRAN;

2>
if the IE "Rplmn information" is present:

3>
the UE may:

4>
store the IE on the ME together with the PLMN id for which it applies;

3>
the UE may then:

4>
utilise this information, typically indicating where a number of BCCH frequency ranges of a RAT may be expected to be found, during subsequent Rplmn selections of the indicated PLMN.

2>
start timer T308 when the RRC CONNECTION RELEASE COMPLETE message is sent on the radio interface.

1>
in state CELL_FACH:

2>
if the RRC CONNECTION RELEASE message was received on the DCCH:

3>
set the IE "RRC transaction identifier" in the RRC CONNECTION RELEASE COMPLETE message to
the value of "RRC transaction identifier" in the entry for the RRC CONNECTION RELEASE message in the table "Accepted transactions" in the variable TRANSACTIONS;

3>
submit an RRC CONNECTION RELEASE COMPLETE message to the lower layers for transmission using AM RLC on the DCCH to the UTRAN.

3>
when the successful transmission of the RRC CONNECTION RELEASE COMPLETE message has been confirmed by the lower layers:

4>
release all its radio resources; and

4>
indicate the release of the established signalling connections (as stored in the variable ESTABLISHED_SIGNALLING_CONNECTIONS) and established radio access bearers (as stored in the variable ESTABLISHED_RABS) to upper layers; and

4>
clear any entry for the RRC CONNECTION RELEASE message in the tables "Accepted transactions" and "Rejected transactions" in the variable TRANSACTIONS;

4>
clear the variable ESTABLISHED_SIGNALLING_CONNECTIONS;

4>
clear the variable ESTABLISHED_RABS;

4>
pass the value of the IE "Release cause" received in the RRC CONNECTION RELEASE message to upper layers;

4>
enter idle mode;

4>
perform the actions specified in subclause 8.5.2 when entering idle mode.

3>
and the procedure ends.

2>
if the RRC CONNECTION RELEASE message was received on the CCCH:

3>
release all its radio resources;

3>
indicate the release of the established signalling connections (as stored in the variable ESTABLISHED_SIGNALLING_CONNECTIONS) and established radio access bearers (as stored in the variable ESTABLISHED_RABS) to the upper layers;

3>
clear any entry for the RRC CONNECTION RELEASE message in the tables "Accepted transactions" and "Rejected transactions" in the variable TRANSACTIONS;

3>
clear the variable ESTABLISHED_SIGNALLING_CONNECTIONS;

3>
clear the variable ESTABLISHED_RABS;

3>
pass the value of the IE "Release cause" received in the RRC CONNECTION RELEASE message to upper layers;

3>
enter idle mode;

3>
perform the actions specified in subclause 8.5.2 when entering idle mode;

3>
and the procedure ends.
NOTE:
The release cause value "emergency call redirection" is only applicable for the case of redirecting an emergency call from UTRAN to GSM. Hence, the RRC CONNECTION RELEASE message must include the IE 'Redirection info" with the IE "Inter-RAT Info" set to 'GSM'.
10.2.37
RRC CONNECTION RELEASE

This message is sent by UTRAN to release the RRC connection. The message also releases the signalling connection and all radio bearers between the UE and UTRAN.


RLC-SAP: UM


Logical channel: CCCH or DCCH


Direction: UTRAN(UE

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

	Message Type
	MP
	
	Message Type
	
	

	UE information elements
	
	
	
	
	

	CHOICE identity type
	CV-CCCH
	
	
	
	REL-5

	>U-RNTI
	
	
	U-RNTI 10.3.3.47
	
	

	> Group identity
	
	1 to <maxURNTIgroup>
	
	
	REL-5

	>>Group release information
	MP
	
	Group release information 10.3.3.14o
	
	REL-5

	RRC transaction identifier
	MP
	
	RRC transaction identifier 10.3.3.36
	
	

	Integrity check info
	CV-DCCH
	
	Integrity check info 10.3.3.16
	Integrity check info is included if integrity protection is applied
	

	N308
	CH-Cell_DCH
	
	Integer(1..8)
	
	

	Release cause
	MP
	
	Release cause 10.3.3.32
	
	

	Other information elements
	
	
	
	
	

	Rplmn information
	OP
	
	Rplmn information

10.3.8.15
	
	

	Redirection info
	OP
	
	Redirection info 10.3.3.29
	
	REL-6


	Condition
	Explanation

	CCCH
	This IE is mandatory present when CCCH is used and not needed otherwise.

	DCCH
	This IE is mandatory present when DCCH is used and not needed otherwise.

	Cell_DCH
	This IE is mandatory present when UE is in CELL_DCH state and not needed otherwise.


10.3.3.32
Release cause

Cause for release of RRC connection.

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

	Release cause
	MP
	
	Enumerated

(normal event, unspecified, pre-emptive release, congestion, re-establishment reject, user inactivity, directed signalling connection re-establishment,
	
	

	
	
	
	emergency call redirection)
	
	REL-6
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