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1. Introduction
This contribution proposes some clarifications and corrections for ISR, and adds the additional GUTI IE to the TRACKING AREA UPDATE REQUEST message.

2. Reason for Change

Current text in subclause 5.3.4 uses the wording "camping on an E-UTRAN cell", "enters an E-UTRAN cell" or "return to an E-UTRAN cell". It is proposed to match the description to EMM substates instead, for better clarity. It is also proposed to clarify that this is a periodic tracking area update procedure which will be triggered by the UE when back to EMM-REGISTERED.NORMAL-SERVICE.
In 5.5.1.2.4 it is specified that the UE shall set its TIN to "GUTI" if the ATTACH ACCEPT message contains a GUTI. However stage 2 requires the following:

When receiving the Attach Accept message the UE shall set its TIN to "GUTI" as no ISR Activated is indicated. And the UE's internal update status for any stored P‑TMSI shall be set to "update-needed".

So a correction is required in TS 24.301 subclause 5.5.1.2.4 to align with stage 2.
Additional GUTI IE is missing in TRACKING AREA UPDATE REQUEST message. It is proposed in this contribution together with the condition to include the IE.

Lastly, a note is proposed for the definition of EPS update result IE to clarify that the new values introduced by C1-084360 are only used for a UE supporting S1 and either A/Gb or Iu mode.
3. Proposal

It is proposed to agree the following changes to 3GPP TS 24.301 v1.1.1.

* * * First Change * * * *

5.3.4
Handling of the periodic tracking area update timer and mobile reachable 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 (timer T3412). The value of timer T3412 is sent by the network to the UE in the ATTACH ACCEPT message and can be sent in 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 or EMM-DEREGISTERED state.

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.

If ISR is activated, the UE shall keep both the periodic tracking area update timer (timer T3412) and the periodic routeing area update timer (timer T3312). The two separate timers run in the UE for updating MME and SGSN independently. If the periodic tracking area update timer expires and the UE cannot initiate the tracking area updating procedure, as it is in EMM-REGISTERED.NO-CELL-AVAILABLE state, the UE shall set its TIN to "RAT-related TMSI", the update status of the GUTI to "update-needed" and start the timer T34xx. The UE shall initiate the periodic tracking area updating procedure and stop the timer T34xx when it enters EMM-REGISTERED.NORMAL-SERVICE state before timer T34xx expires. After timer T34xx expires the UE shall set its TIN to "P-TMSI" and initiate the periodic tracking area updating procedure when it enters EMM-REGISTERED.NORMAL-SERVICE state.

Editor's note: How the value of the timer T34xx is set is FFS.
The network supervises the periodic tracking area updating procedure of the UE by means of the Mobile Reachable timer. The Mobile Reachable timer shall be longer than T3412. By default, the Mobile Reachable timer is 4 minutes greater than T3412. If ISR is not activated, the network behaviour upon expiry of the Mobile Reachable timer is network dependent, but typically the network stops sending paging messages to the UE on the first expiry, and may take other appropriate actions.

The Mobile Reachable timer shall be reset and started with its initial value, when the MME releases the NAS signalling connection for the UE. The Mobile Reachable timer shall be stopped when an NAS signalling connection is established for the UE.

If ISR is activated, upon expiry of the Mobile Reachable timer the network shall start the Extended Mobile Reachable timer. By default, the Extended Mobile Reachable timer is 4 minutes greater than T34xx. If the Extended Mobile Reachable timer expires before the UE contacts the network, the network shall mark the UE as implicitly detached.

The Extended Mobile Reachable timer shall be stopped when an NAS signalling connection is established for the UE.

Editor's note: Adding descriptions of the timer T34xx and the Extended Mobile Reachable timer in table 10.2.1 and table 10.2.2 is FFS. 
* * * Next Change * * * *

5.5.1.2.4
Attach accepted by the network

If the attach request is accepted by the network, the MME shall send an ATTACH ACCEPT message to the UE and start timer T3450. The MME shall send the ATTACH ACCEPT message together with the ACTIVATE DEFAULT EPS BEARER CONTEXT REQUEST message to activate the default bearer (see subclause 6.4.1). The network may also initiate the activation of dedicated bearers towards the UE by invoking the dedicated EPS bearer context activation procedure (see subclause 6.4.2).

The MME shall assign and include the TAI list the UE is registered to in the ATTACH ACCEPT message. The UE, upon receiving an ATTACH ACCEPT message, shall delete its old TAI list and store the received TAI list.

Upon receiving the ATTACH ACCEPT message, the UE shall stop timer T3410, reset the attach attempt counter and tracking area updating attempt counter, enter state EMM-REGISTERED and set the EPS update status to EU1 UPDATED.

The GUTI reallocation may be part of the attach procedure. When the ATTACH REQUEST message includes the IMSI, or the MME considers the GUTI provided by the UE is invalid, or the GUTI provided by the UE was assigned by another MME, the MME shall allocate a new GUTI to the UE. The MME shall include in the ATTACH ACCEPT message the new assigned GUTI together with the assigned TAI list. In this case the MME shall enter state EMM-COMMON-PROCEDURE-INITIATED as described in subclause 5.4.1.

For a shared network, the TAIs included in the TAI list can contain different PLMN identities.

If the ATTACH ACCEPT message contains a GUTI, the UE shall use this GUTI as the new temporary identity. The UE shall delete its old GUTI and store the new assigned GUTI. If no GUTI has been included by the MME in the ATTACH ACCEPT message, the old GUTI, if any available, shall be kept. 
If A/Gb mode or Iu mode is supported in the UE, the UE shall set its TIN to "GUTI" when receiving the ATTACH ACCEPT message.
The MME may also include a list of equivalent PLMNs in the ATTACH 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 ATTACH ACCEPT message. If the ATTACH ACCEPT message does not contain a list, then the UE shall delete the stored list.

For manual update of the Allowed CSG list, the UE, when receiving the ATTACH ACCEPT message, shall check if the CSG ID of the cell where the UE has sent the ATTACH REQUEST message is contained in the Allowed CSG list. If not, the UE shall add that CSD ID to the Allowed CSG list.
The UE, when receiving the ATTACH ACCEPT message combined with the ACTIVATE DEFAULT EPS BEARER CONTEXT REQUEST message, shall send an ATTACH COMPLETE message combined with an ACTIVATE DEFAULT EPS BEARER CONTEXT ACCEPT message to the network.

Upon receiving an ATTACH COMPLETE message, the MME shall stop timer T3450 and consider the GUTI sent in the ATTACH ACCEPT message as valid.
* * * 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 8.2.26.1: 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

	
	EPS update type
	EPS update type

9.9.3.12
	M
	V
	1/2

	
	Spare half octet
	Spare half octet

9.9.2.5
	M
	V
	1/2

	
	Old GUTI 
	EPS mobile identity

9.9.3.10
	M
	LV
	12

	
	NAS key set identifierASME
	NAS key set identifier

9.9.3.19
	M
	V
	1/2

	
	NAS key set identifierSGSN
	NAS key set identifier

9.9.3.19
	M
	V
	1/2

	19
	Old P-TMSI signature
	P-TMSI signature

9.9.3.23
	O
	TV
	4

	55
	NonceUE
	Nonce

9.9.3.21a
	O
	TV
	5

	31
	MS network capability
	MS network capability

9.9.3.18
	O
	TLV
	4-10

	52
	Last visited registered TAI
	Tracking area identity

9.9.3.28
	O
	TV
	6

	57
	EPS bearer context status
	EPS bearer context status

9.9.2.1
	O
	TLV
	4

	13
	Old location area identification
	Location area identification

9.9.2.2
	O
	TV
	6

	9-
	TMSI status
	TMSI status

9.9.3.27a
	O
	TV
	1

	50
	Additional GUTI
	EPS mobile identity

9.9.3.10
	O
	TLV
	13


8.2.26.2
Old P-TMSI signature

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

8.2.26.3
NonceUE
This IE is included if the UE performs an A/Gb mode or Iu mode to S1 mode intersystem change in idle mode.

8.2.26.4
MS network capability

The UE shall include this IE, unless the UE performs a periodic tracking area updating.
8.2.26.5
Last visited registered TAI
This IE shall be included if the UE holds a valid last visited registered TAI.

8.2.26.6
EPS bearer context status

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

8.2.26.7
Old location area identification
The UE shall include this IE during a combined tracking area updating procedure if it has a valid location area identification.

8.2.26.8
TMSI status

The UE shall include this IE during a combined tracking area updating procedure if it has no valid TMSI available.

8.2.26.9
Additional GUTI
The UE shall include this IE if it holds a valid GUTI.
* * * Next Change * * * *

9.9.3.11
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 information element is coded as shown in figure 9.9.3.11.1 and table 9.9.3.11.1.

The EPS update type is a type 1 information element.

	8
	7
	6
	5
	4
	3
	2
	1
	

	EPS update result

IEI
	0

Spare
	EPS update result

value
	octet 1


Figure 9.9.3.11.1: EPS update result information element

Table 9.9.3.11.1: EPS update result information element

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

	Bits

	3
	2
	1
	
	

	0
	0
	0
	
	TA updated

	0
	0
	1
	
	combined TA/LA updated

	1
	0
	0
	
	TA updated and ISR activated

	1
	0
	1
	
	combined TA/LA updated and ISR activated

	

	All other values are reserved.

	Note:
Values “TA updated and ISR activated” and “combined TA/LA updated and ISR activated” are only used for a UE supporting S1 and either A/Gb or Iu mode.



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