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1. Introduction
So far CT1 has specified the contents of EMM messages on an abstract level. We think that stage 2 (TS 23.401) and stage 3 (TS 24.301) are now sufficiently stable to start the specification of some of the new information elements.
2. Reason for Change
Definitions for Update Type and Update Result information elements are missing.

It is proposed to change the names of the IEs to EPS update type and EPS update result to distinguish them from the IEs already defined in TS 24.008.
It is also proposed to remove the "follow on request" and "follow on proceed" indicators, as the functionality to keep the NAS signalling connection after a tracking area updating procedure can also be provided by the "active" flag. In some cases this may result in an unnecessary establishment of the radio and S1 bearer, however, since SA2 decided for the more frequent case of a service request procedure that these bearers will always be established, it is hard to justify that we optimize the less frequent case.
3. Conclusions

Proposed coding for EPS update type and EPS update result information elements.
It is also proposed to remove the "follow on request" and "follow on proceed" indicators.

4. Proposal

It is proposed to agree the following changes to 3GPP TS 24.301.
* * * 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.

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.

In a shared network, the UE shall choose one of the PLMN identities as specified in 3GPP TS 23.122 [3]. The UE shall construct the TAI of the cell from this chosen PLMN identity and the TAC received on the broadcast system information. The chosen PLMN identity shall be indicated to the E-UTRAN (see 3GPP TS 36.331 [14]). Whenever a TRACKING AREA UPDATING REJECT message with the cause "PLMN not allowed" is received by the UE, the chosen PLMN identity shall be stored in the "forbidden PLMN list". Whenever a TRACKING AREA UPDATING REJECT message is received by the UE with the cause "Roaming not allowed in this tracking area", "Tracking area not allowed", or "No suitable cells in tracking Area", the constructed TAI shall be stored in the suitable list.

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
Normal and periodic tracking area updating procedure initiation

The UE in state EMM-REGISTERED shall initiate the tracking area updating procedure by sending a TRACKING AREA UPDATE REQUEST message to the MME,

i)
when the UE detects entering a tracking area that is not in the list of tracking areas that the UE previously registered in the MME;

ii)
when the periodic tracking area updating timer T3412 expires.

After sending the TRACKING AREA UPDATE REQUEST message to the MME, the UE shall start timer T3430 and enter state EMM-TRACKING-AREA-UPDATING-INITIATED.

In the TRACKING AREA UPDATE REQUEST message the UE shall include a GUTI and the last visited registered TAI, the update type indicating the type of the tracking area updating. If a UE in EMM-IDLE mode has uplink user data pending when it initiates the tracking area updating procedure, or uplink signalling not related to the tracking area updating procedure, it may also set an "active" flag in the TRACKING AREA UPDATE REQUEST message to indicate the request to establish the user plane to the network and to keep the NAS signalling connection after the completion of the tracking area updating procedure.


When the tracking area updating procedure is initiated in EMM-IDLE mode, the UE may also include an EPS bearer context status IE in the TRACKING AREA UPDATE REQUEST message, indicating which EPS bearer contexts are active in the UE.

Editor's note: It is FFS whether the EPS bearer context status IE is an optional or a mandatory parameter.

5.5.3.2.3
EMM common procedure initiation

5.5.3.2.4
Normal and periodic tracking area updating procedure accepted by the network

If the tracking area update request has been accepted by the network, the MME shall send a TRACKING AREA UPDATE ACCEPT message to the UE. If the MME assigns a new GUTI for the UE, a GUTI shall be included in the TRACKING AREA UPDATE ACCEPT message. In this case, the MME shall start timer T3450 and enter state EMM-COMMON-PROCEDURE-INITIATED as described in subclause 5.4.1. The MME may include a new TAI list for the UE in the TRACKING AREA UPDATE ACCEPT message.

Editor's note: It is FFS whether other information such as the "equivalent PLMNs" and a "list of emergency numbers" are included in the TRACKING AREA UPDATE ACCEPT message.

If an EPS bearer context status IE is included in TRACKING AREA UPDATE REQUEST message, the MME shall deactivate all those EPS bearer contexts locally (without peer-to-peer signalling between the MME and the UE) which are active on the network side, but are indicated by the UE as being inactive. Additionally, the MME shall include an EPS bearer context status IE in the TRACKING AREA UPDATE ACCEPT message, indicating which EPS bearer contexts are active in the MME.
In a shared network the MME shall indicate the PLMN identity of the operator that has accepted the tracking area update request in the assigned tracking area identities contained in the TAI list of the TRACKING AREA UPDATE ACCEPT message.

Editor's note: whether multiple PLMN identities can be encoded in the TAI list for a shared network is FFS.

If the "active" flag is included in the TRACKING AREA UPDATE REQUEST message, the MME shall re-establish the radio and S1 bearers for all active EPS bearer contexts.

Upon receiving a TRACKING AREA UPDATE ACCEPT message, the UE shall stop timer T3430, reset the routing area updating attempt counter, enter state EMM-REGISTERED and set the EPS update status to EU1 UPDATED. If the message contains a GUTI, the UE shall use this GUTI as new temporary identity for EPS services and shall store the new GUTI. If no GUTI was included by the MME in the TRACKING AREA UPDATE ACCEPT message, the old GUTI shall be used. If the UE receives a new TAI list in the TRACKING AREA UPDATE ACCEPT message, the UE shall consider the new TAI list as valid and the old TAI list as invalid; otherwise, the UE shall consider the old TAI list as valid.
If an EPS bearer context status IE is included in the TRACKING AREA UPDATE ACCEPT message, the UE shall deactivate all those EPS bearers contexts locally (without peer-to-peer signalling between the UE and the MME) which are active in the UE, but are indicated by the MME as being inactive.


The MME may also include of list of equivalent PLMNs in the TRACKING AREA UPDATE ACCEPT message. Each entry in the list contains a PLMN code (MCC+MNC). The UE shall store the list as provided by the network, after having removed from the list any PLMN code that is already in the list of forbidden PLMNs. In addition, the UE shall add to the stored list the PLMN code of the registered PLMN that sent the list. The UE shall replace the stored list on each receipt of the TRACKING AREA UPDATE ACCEPT message. If the TRACKING AREA UPDATE ACCEPT message does not contain a list, then the UE shall delete the stored list.

If the TRACKING AREA UPDATE ACCEPT message contained a GUTI, the UE shall return a TRACKING AREA UPDATE COMPLETE message to the MME to acknowledge the received GUTI.

Upon receiving a TRACKING AREA UPDATE COMPLETE message, the MME shall stop timer T3450, and shall consider the GUTI sent in the TRACKING AREA UPDATE ACCEPT message as valid.

* * * 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

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.
Editor’s note: Values required for the EPS update type IE for combined TA/LA update are FFS

* * * Next Change * * * *

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 EPS update result IE received in the TRACKING AREA UPDATE ACCEPT message, two different cases can be distinguished:

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

2)
The EPS 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.

* * * Next Change * * * *

8.2.26
Tracking area update request

8.2.26.1
Message definition

The purposes of sending the tracking area update request by the UE to the network are described in subclause 5.5.3.1.

See table 8.2.26.1.

Message type:
TRACKING AREA UPDATE REQUEST

Significance:

dual

Direction:


UE to network

Table 8.2.263.1: TRACKING AREA UPDATE REQUEST message content

	IEI
	Information Element
	Type/Reference
	Presence
	Format
	Length

	
	Protocol discriminator
	Protocol discriminator

9.2
	M
	V
	1/2

	
	Security header type
	Security header type

9.3.1
	M
	V
	1/2

	
	Tracking area update request message identity
	Message type

9.8
	M
	V
	1

	
	UE network capability
	FFS
	M
	FFS
	FFS

	
	EPS update type
	EPS update type
9.9.3.x
	M
	V
	1/2

	
	Spare half octet
	Spare half octet

9.9.2.4
	M
	V
	1/2

	FFS
	NAS key set identifier
	FFS
	O
	FFS
	FFS

	FFS
	Old GUTI 
	FFS
	O
	FFS
	FFS

	FFS
	Last visited registered tracking area identity
	FFS
	O
	FFS
	FFS

	
	
	
	
	
	

	FFS
	EPS bearer status
	FFS
	O
	FFS
	FFS

	FFS
	Old routing area identification
	Routing area identification

9.9.3.11
	O
	TV
	6

	FFS
	P-TMSI
	Mobile identity

9.9.2.2
	O
	TLV
	7

	FFS
	Old P-TMSI signature
	P-TMSI signature

9.9.3.10
	O
	TV
	4


8.2.26.2
Old GUTI

This IE shall be included if the UE holds a valid GUTI.

8.2.26.3
Last visited registered tracking area identity

This IE shall be included if the UE holds a valid last visited registered tracking area identity.

8.2.26.4
Void

8.2.26.5
EPS bearer status

This IE shall be included if the UE wants to indicate each EPS bearer that is active within the UE. 

8.2.26.6
Old routing area identification and P-TMSI

These IEs are included if the UE holds a valid P-TMSI.

8.2.26.7
Old P-TMSI signature

This IE is included if the UE holds a valid P-TMSI signature.

* * * Next Change * * * *

8.2.23
Tracking area update accept

8.2.23.1
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 8.2.23.1.

Message type:
TRACKING AREA UPDATE ACCEPT

Significance:

dual

Direction:


network to UE

Table 8.2.23.1: TRACKING AREA UPDATE ACCEPT message content

	IEI
	Information Element
	Type/Reference
	Presence
	Format
	Length

	
	Protocol discriminator
	Protocol discriminator

9.2
	M
	V
	1/2

	
	Security header type
	Security header type

9.3.1
	M
	V
	1/2

	
	Tracking area update accept message identity
	Message type

9.8
	M
	V
	1

	
	Periodic TA update timer
	FFS
	M
	V
	1

	
	EPS update result
	EPS update result
9.9.3.x
	M
	V
	1/2

	
	Spare half octet
	Spare half octet

9.9.2.4
	M
	V
	1/2

	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
	LAI
	Location area identification

9.9.2.1
	O
	TV
	6

	FFS
	MS identity
	Mobile identity

9.9.2.2
	O
	FFS
	FFS

	FFS
	Equivalent PLMNs
	PLMN List

9.9.2.3
	O
	TLV
	5-47


8.2.23.2
GUTI

This IE may be included to assign a GUTI to a UE.

8.2.23.3
TAI list

This IE may be included to assign a TAI list to a UE.

8.2.23.4
EPS bearer status

This IE shall be included if the network wants to indicate the EPS bearers that are active for the UE in the network.

8.2.23.5
ISR indication

This IE may be included to indicate to the UE that the UE's P-TMSI and RAI remain registered with the network and are valid in the UE.

8.2.23.6
LAI

This IE may be included to assign a new LAI to a UE during a combined TA/LA update.

8.2.23.7
MS identity

This IE may be included to assign or unassign a new TMSI to a UE during a combined TA/LA update.
8.2.23.8
Equivalent PLMNs

This IE may be included in order to assign a new equivalent PLMNs list to a UE.

* * * Next Change * * * *

9.9.3.x
EPS update type
The purpose of the EPS update type information element is to specify the area the updating procedure is associated with.
The EPS update type is a type 1 information element.

The ESP update type information element is coded as shown in figure 9.9.3.x.1 and table 9.9.3.x.1.
	8
	7
	6
	5
	4
	3
	2
	1
	

	EPS update type

IEI
	Active flag
	EPS update type

value
	octet 1


Figure 9.9.3.x.1: EPS update type information element

Table 9.9.3.x.1: EPS update type information element

	EPS update type value (octet 1, bit 1 to 3)

	

	Bits

	

	3
	2
	1
	
	

	0
	0
	0
	
	TA updating

	0
	0
	1
	
	Combined TA/LA updating

	0
	1
	0
	
	Combined TA/LA updating with IMSI attach

	0
	1
	1
	
	Periodic updating

	

	All other values are reserved.

	

	Active flag (octet 1, bit 4)

	Bit

	

	4
	
	
	
	

	0
	
	
	
	No bearer establishment requested

	1
	
	
	
	Bearer establishment requested

	


* * * Next Change * * * *

9.9.3.y
EPS update result
The purpose of the EPS update result information element is to specify the result of the associated updating procedure.
The EPS update type is a type 1 information element.

The EPS update type information element is coded as shown in figure 9.9.3.y.1 and table 9.9.3.y.1.
	8
	7
	6
	5
	4
	3
	2
	1
	

	EPS update result

IEI
	0

Spare
	EPS update result

value
	octet 1


Figure 9.9.3.y.1: EPS update result information element

Table 9.9.3.y.1: EPS update result information element

	EPS update result value (octet 1, bit 1 to 3)

	Bits

	3
	2
	1
	
	

	0
	0
	0
	
	TA only

	0
	0
	1
	
	combined TA/LA

	

	All other values are reserved.

	

	Bit 4 of octet 1 is spare and shall be coded as zero.

	


