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1. Introduction
This contribution proposes to add to TS 24.301 the conditions when the UE shall perform combined tracking area update procedure.

2. Reason for Change

The conditions to initiate combined tracking area update procedure are missing from TS 24.301 subclause 5.5.3.3.2.

The usual cases when combined tracking area update procedure is triggered are when the UE for which non-EPS services are activated enters a tracking area which is not in the list of registred tracking areas,  or when the UE is already attached to EPS services and activates non-EPS services.
In addition to this, CS fallback functionality introduces three other conditions :

-
when the UE needs to trigger re-establishment of SGs association afer it has performed LAU in GERAN or UTRAN, as indicated in TS 23.272 subclause 5.4.1 :

“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. The combined TA/LA Update Procedure is also performed in order to re-establish the SGs association. Therefore, when the UE performed a LAU (which releases the SGs association) and enters ECM_IDLE state in an area that requires combined TA/LA Updates, then the UE performs a combined TA/LA Update.”
-
when EPS services need to be resumed when the UE enters E-UTRAN coverage after EPS services have been suspended in GERAN during non-EPS services. This is indicated in TS 23.272 subclause 6.5 :

“When the UE moves to E‑UTRAN, if the EPS service was suspended during the CS service, it is resumed according to the procedure shown in the figure 6.5‑1 below.
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Figure 6.5-1: Resume Procedure returning from CS fallback no PS HO
1.
The UE sends a NAS message, e.g. Service Request or TAU, to the MME.
2.
If the UE context in the MME indicates that UE is in suspended status, the MME sends a Resume Request (IMSI) message to the S‑GW that requests the resumption of EPS bearers for the UE.

3.
The S‑GW acknowledges the Resume Request and clears the UE's suspending status.

4.
The NAS message is processed accordingly.”

-
when EPS services need to be resumed when the UE enters E-UTRAN coverage after EPS services have been suspended due to CS call in 1xCS domain. This is indicated in TS 23.272 subclause B.2.2 and B.2.3 :

“Once CS service ends in the 1xCS domain, the UE returns to E‑UTRAN by performing reselection. The EPS service is resumed as described in clause 6.5.”

3. Proposal

It is proposed to agree the following changes to 3GPP TS 24.301 v1.1.1 which detail the conditions for the UE to perform combined tracking area update procedure.
* * * First Change * * * *

3
Definitions and abbreviations

3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].

Aggregate maximum bit rate: The maximum bit rate that limits the aggregate bit rate of a set of non-GBR bearers of a UE. Definition derived from 3GPP TS 23.401 [4].

Allowed CSG list: A list of CSG IDs stored in the UE. A UE is able to access only those CSG cells that have a CSG ID in this list.
CSG ID: A CSG ID is an identifier defined in 3GPP TS 23.003 [2] and associated to a cell or group of cells to which access is restricted to a defined group of users.
The label (E-UTRAN only) indicates this subclause or paragraph applies only if E-UTRAN is used as current radio access network.

EMM context: An EMM context is established in the UE and the MME when an attach procedure is successfully completed.

EMM-CONNECTED mode: A UE is in EMM-CONNECTED mode when a NAS signalling connection between UE and network is established. The term EMM-CONNECTED mode used in the present document corresponds to the term ECM-CONNECTED state used in 3GPP TS 23.401 [4].

EMM-IDLE mode: A UE is in EMM-IDLE mode when no NAS signalling connection between UE and network exists. The term EMM-IDLE mode used in the present document corresponds to the term ECM-IDLE state used in 3GPP TS 23.401 [4].

Evolved packet core network: the successor to the 3GPP Release 7 packet-switched core network, developped by 3GPP within the framework of the 3GPP System Architecture Evolution (SAE).
Evolved packet system: The evolved packet system (EPS) or evolved 3GPP packet-switched domain consists of the evolved packet core network and the evolved universal terrestrial radio access network. Definition derived from 3GPP TS 23.401 [4].

Dedicated bearer: An EPS bearer that is associated with uplink packet filters in the UE and downlink packet filters in the PDN GW where the filters only match certain packets. Definition derived from 3GPP TS 23.401 [4].

Default bearer: An EPS bearer that is used associated with "match all" uplink and downlink packet filters in the UE and the PDN GW, respectively. Definition derived from 3GPP TS 23.401 [4].

GBR bearer: An EPS bearer that uses dedicated network resources related to a guaranteed bit rate (GBR) value, which are permanently allocated at EPS bearer establishment/modification. Definition derived from 3GPP TS 23.401 [4].

Initial NAS message: A NAS message is considered as an initial NAS message, if this NAS message can trigger the establishment of a NAS signalling connection. For instance, the ATTACH REQUEST message is an initial NAS message.

IPv4v6 capability: capability of the IP stack associated with a UE to support a dual stack configuration with both an IPv4 address and an IPv6 address allocated.

Last Visited Registered TAI: A TAI which is contained in the TAI list that the UE registered to the network and which identifies the tracking area last visited by the UE.
Linked Bearer Identity: This identity indicates to which default bearer the additional bearer resource is linked.

MME area: An area containing tracking areas served by an MME.

NAS signalling connection: is a peer to peer S1 mode connection between UE and MME. A NAS signalling connection consists of the concatenation of an RRC connection via the "LTE-Uu" interface and an S1AP connection via the S1 interface. The UE considers the NAS signalling connection established when the RRC connection has been established successfully. The UE considers the NAS signalling connection released when the RRC connection has been released. Additionally, for the purpose of optimized handover or idle mode mobility from cdma2000® HRPD access to E‑UTRAN (see 3GPP TS 23.402 [4A]), the NAS signalling connection can consist of a concatenation of an S101‑AP connection and a signalling tunnel over a cdma2000® HRPD access network. The UE considers this S101 mode NAS signalling connection established when the cdma2000® HRPD access network resources are available for tunnelled NAS signalling, and released when the cdma2000® HRPD radio access connection has been released.

Non-access stratum protocols: The protocols between UE and MSC or SGSN that are not terminated in the UTRAN, and the protocols between UE and MME that are not terminated in the E-UTRAN. Definition derived from 3GPP TS 21.905 [1].

Non-GBR bearer: An EPS bearer that uses network resources that are not related to a guaranteed bit rate (GBR) value. Definition derived from 3GPP TS 23.401 [4].

PDN address: an IP address assigned to the UE by the Packet Data Network Gateway (PDN GW).

Plain NAS message: a NAS message with a header including neither a message authentication code nor a sequence number.

Procedure Transaction Identity: An identity which is dynamically allocated by the UE for the UE requested ESM procedures. The procedure transaction identity is released when the procedure is completed.

RAT-related TMSI: When the UE is camping on an E-UTRAN cell, the RAT-related TMSI is the GUTI; when it is camping on a GERAN or UTRAN cell, the RAT-related TMSI is the P-TMSI.

The label (S1 mode only) indicates this subclause or paragraph applies only to a system which operates in S1 mode, i.e. with a functional division that is in accordance with the use of an S1 interface between the radio access network and the core network. In a multi-access system this case is determined by the current serving radio access network.

S101 mode: applies to a system that operates with a functional division that is in accordance with the use of an S101 interface. For the definition of the S101 reference point, see 3GPP TS 23.402 [4A].

S102 mode: applies to a system that operates with a functional division that is in accordance with the use of an S102 interface. For the definition of the S102 reference point, see 3GPP TS 23.272 [3B].

TAI list: A list of TAIs that identify the tracking areas that the UE can enter without performing a tracking area updating procedure. The TAIs in a TAI list assigned by an MME to a UE pertain to the same MME area. Additionally, the TAIs in a TAI list assigned by an MME to a CS fallback capable UE pertain to the same location area (see 3GPP TS 23.272 [3B]). In this case, the defining of the relationship between the tracking area(s) and the location area(s) is operator specific.

Editor's note: It is FFS whether updates of the above descriptions are needed.

For the purposes of the present document, the following terms and definitions given in 3GPP TS 23.401 [4] apply:

MME pool area
For the purposes of the present document, the following terms and definitions given in 3GPP TS 23.272 [3B] apply:

CS fallback capable UE
For the purposes of the present document, the following terms and definitions given in 3GPP TS 24.008 [6] apply:

A/Gb mode

Iu mode
* * * Next Change * * * *

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.
The combined attach procedure basically follows the normal tracking area updating procedure described in subclause 5.5.3.2.

5.5.3.3.2
Combined tracking area updating procedure initiation

The combined tracking area updating procedure is initiated only by a UE operating in CS/PS mode 1 or CS/PS mode 2, if the UE is in state EMM-REGISTERED:
-
when a UE that is attached for both EPS and non-EPS services detects entering a tracking area that is not in the list of tracking areas that the UE previously registered in the MME;

-
when a UE that is attached for EPS services wants to perform an attach for non-EPS services. In this case the EPS update type IE shall be set to "Combined TA/LA updating with IMSI attach";

-
when the UE performs an intersystem change from A/Gb mode to S1 mode and the EPS services were previously suspended; 

-
when the UE performs an intersystem change from S102 mode to S1 mode; or 

-
when the UE performs an intersystem change from A/Gb or Iu mode to S1 mode and the UE previously performed a location area update procedure in A/Gb or Iu mode, in order to re-establish the SGs association.

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 EPS update type IE in the message shall indicate "combined TA/LA updating" unless explicitly specified otherwise.
The UE shall include the TMSI status IE if no valid TMSI is available. Furthermore, if the UE has stored a valid location area identification, the UE shall include it in the Old location area identification IE in the TRACKING AREA UPDATE REQUEST message.
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