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Abstract: This contribution proposes to add CS Fallback combined TA/LA update procedure to TS24.301.
1.  Introduction

During the last SA2 meeting at Athens,Greece (18th-22th February 2008), draft specification for the CS fallback was agreed (S2-081092).  In this document, MM procedures (attach, detach and TA/LA update) were specified for the CS fallback. 

This contribution proposes to make changes for these procedures for the CS fallback to progress the work in CT1.
2.  Discussion

It was agreed in TSG SA that EPS should allow both ‘voice over LTE’ (implying the required mandated services features) and ‘no voice over LTE’ for an interim period of time according to the operators’ plan. During the “no voice over LTE” period, CS domain service is realized by reuse of CS infrastructure by the CS fallback mechanism. 
In order to achieve CS Fallback TA/LA update procedures are introduced as follows.
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1)
The UE detects a change to a new TA by discovering that its current TAI is not in the list of TAIs that the UE registered with the network.

2)
The UE initiates the TAU procedure by sending a TAU Request (parameters as specified in 3GPP TS 23.401 [2], CS fallback indicator) message to the MME. The CS fallback indicator indicates that this is a combined Tracking Area/Location Area Update Request message.

3)
The EPS TAU procedure is performed as specified in 3GPP TS 23.401 [2].

4)
If there is an associated VLR in the MM context, the VLR also needs to be updated. If the association has to be established or if the LA changed, the new MME sends a Location Update Request (new LAI, IMSI, MME address, Location Update Type) message to the VLR. New LAI is determined in the MME based on mapping from the TA. Location Update Type shall indicate normal location update. The VLR number is derived from the TAI. MME address is an IP address.
5)
The VLR performs Location Update procedure in CS domain.

6)
The VLR responds with Location Update Accept (VLR TMSI) to the MME.

7)
The MME sends a TAU Accept (parameters as specified in 3GPP TS 23.401 [2], LAI, VLR TMSI) message to the UE. The VLR TMSI is optional if the VLR has not changed. When the MME allocates the TA list to the UE, the TA list shall be configured ensuring that all TAs in the TA list belong to the same LA. 

In order to reflect this procedure to NAS protocol, it is proposed to add a Combined TA/LA update by a CS fallback indicator in an update type of the message and add VLR TMSI in an update accept message.  
Proposal

It is proposed to modify TS24.301 v0.2.0 with the following changes shown below.

Update Type should be defined. (Currently, no update type is defined in the spec)
Some sub-clause are void (skeleton) and to be described in further work. The intention is concrete normal procedure first and abnormal procedures for further study.
* * * First Change * * * *

5.5.3
Tracking area updating procedure

5.5.3.1
General

The tracking area updating procedure is always initiated by the UE and is used for the following purposes:

-
normal tracking area updating to update the registration of the actual tracking area of a UE in the network;

-
periodic tracking area updating to periodically notify the availability of the UE to the network;

-
Iu mode to S1 mode intersystem change and A/Gb mode to S1 mode intersystem change.
Editor's note: Other purposes of using the tracking area updating procedure will be added if identified.

Editor's note: The impact of idle mode signalling reduction on this procedure is FFS.

During the tracking area updating procedure, the MME may initiate an authentication procedure and setup security mode.

In a shared network, the UE shall select one of the PLMN identities received on the broadcast channel for the tracking area updating procedure. The selected network shall be indicated by the UE to the E-UTRAN.

A UE initiating the tracking area updating procedure in EMM-IDLE mode may request the network to re-establish the radio and S1 bearers for all active EPS bearer contexts during the procedure.

5.5.3.2
Normal and periodic tracking area updating procedure
5.5.3.2.1
General
The periodic tracking area updating procedure is controlled in the UE by timer T3412. When timer T3412 expires, the periodic tracking area updating procedure is started. Start and reset of timer T3412 is described in subclause 5.5.3.2.

5.5.3.2.2
Handling of the periodic tracking area update timer

Periodic tracking area updating is used to periodically notify the availability of the UE to the network. The procedure is controlled in the UE by the periodic tracking area update timer T3412. The value of timer T3412 is sent by the network to the UE in the ATTACH ACCEPT message and the TRACKING AREA UPDATE ACCEPT message. The UE shall apply this value in all tracking areas of the list of tracking areas assigned to the UE, until a new value is received.

The timer T3412 is reset and started with its initial value, when the UE goes from EMM-CONNECTED to EMM-IDLE mode. The timer T3412 is stopped when the UE enters EMM-CONNECTED mode.

When timer T3412 expires, the periodic tracking area updating procedure shall be started and the timer shall be set to its initial value for the next start.

If the UE is in another state than EMM-REGISTERED.NORMAL-SERVICE when the timer expires the periodic tracking area updating procedure is delayed until the UE returns to EMM-REGISTERED.NORMAL-SERVICE.

Editor's note: Whether T3412 can be sent in the TRACKING AREA UPDATE ACCEPT message without integrity protection is FFS.

Editor's note: The impacts of idle mode signalling reduction on T3412 handling are FFS.

5.5.3.2.3
Normal and periodic tracking area updating procedure initiation

…

5.5.3.2.4
EMM common procedure initiation

5.5.3.2.5
Normal and periodic tracking area updating procedure accepted by the network

…

5.5.3.2.6
Normal and periodic tracking area updating procedure not accepted by the network

…

5.5.3.2.7
Abnormal cases in the UE

…

5.5.3.2.8
Abnormal cases on the network side
5.5.3.3
Combined tracking area updating procedure
5.5.3.3.1
General
Within a combined tracking area updating procedure the messages TRACKING AREA UPDATE ACCEPT and TRACKING AREA UPDATE COMPLETE carry information for the tracking area updating and the location area updating.
Combined attach procedure basically follows normal tracking area updating procedure described in subclause 5.5.3.2.
5.5.3.3.2
Combined tracking area updating procedure initiation
To initiate a combined tracking area updating procedure the UE sends the message TRACKING AREA UPDATE REQUEST to the network, starts timer T3430 and changes to state EMM-TRACKING-AREA-UPDATING-INITIATED. The value of the Update type IE in the message shall indicate "combined TA/LA updating" unless explicitly specified otherwise.
Editor’s note: Values required for the update type IE for combined TA/LA update are FFS
5.5.3.3.3
EMM common procedure initiation

5.5.3.3.4
Combined tracking area updating procedure accepted by the network

5.5.3.3.4.1
General
Depending on the value of the update result IE received in the TRACKING AREA UPDATE ACCEPT message, two different cases can be distinguished:

Case 1)
The update result IE value indicates "combined TA/LA": Tracking and location area 
updating is successful;

Case 2)
The update result IE value indicates "TA only": Tracking area updating is successful, but location area updating is not successful.

A TRACKING AREA UPDATE COMPLETE message shall be returned to the network if the TRACKING AREA UPDATE ACCEPT message contains a GUTI and/or a mobile identity.
5.5.3.3.4.2
Combined tracking area updating successful
5.5.3.3.4.3
Combined tracking area updating successful for EPS services only
5.5.3.3.5
Combined tracking area updating procedure not accepted by the network
5.5.3.3.6
Abnormal cases in the UE

5.5.3.3.7
Abnormal cases on the network side
* * * Next Change * * * *

8.2.20
Tracking area update accept

8.2.20.1
Message definition

This message is sent by the network to the UE to provide the UE with EPS mobility management related data in response to a tracking area update request message.

See table 8.2.20.1.

Message type:
TRACKING AREA UPDATE ACCEPT

Significance:

dual

Direction:


network to UE

Table 8.2.20.1: TRACKING AREA UPDATE ACCEPT message content

	IEI
	Information Element
	Type/Reference
	Presence
	Format
	Length

	
	Protocol discriminator
	Protocol discriminator

9.2
	M
	V
	1/2

	
	Skip indicator
	Skip indicator

9.3
	M
	V
	1/2

	
	Tracking area update accept message identity
	Message type

9.4
	M
	V
	1

	
	Periodic TA update timer
	FFS
	M
	V
	1

	
	NAS message sequence number for downlink
	FFS
	M
	FFS
	FFS

	
	Message authentication code
	FFS
	M
	FFS
	FFS

	
	Update result
	FFS
	M
	FFS
	FFS

	FFS
	GUTI 
	FFS
	O
	FFS
	FFS

	FFS
	TAI list
	FFS
	O
	TLV
	FFS

	FFS
	EPS bearer status
	FFS
	O
	FFS
	FFS

	FFS
	ISR indication
	FFS
	O
	FFS
	FFS

	FFS
	Mobile identity
	Mobile identity

9.5.2.1
	O
	FFS
	FFS

	FFS
	LAI
	Location Area Identification

9.5.2.x
	O
	TV
	6


8.2.20.x
Mobile identity
This IE may be included to assign or unassign a new TMSI to a UE in case of a combined TA/LA update.
8.2.20.y
LAI
This IE may be included to assign a new LAI to a UE in case of a combined TA/LA update.

3. TAU as specified in TS 23.401
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