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**************** Start of Changes *****************
4.3.5.2
Reachability Management for UE in ECM-IDLE state

The location of a UE in ECM-IDLE state is known by the network on a Tracking Area List granularity. A UE in ECM-IDLE state is paged in all cells of the Tracking Areas in which it is currently registered. The UE may be registered in multiple Tracking Areas. All the tracking areas in a Tracking Area List to which a UE is registered are served by the same serving MME.

An EMM-REGISTERED UE performs periodic Tracking Area Updates with the network after the expiry of the periodic TAU timer.
The MME may allocate long periodic TAU timer value to the UE according to clause 4.3.17.3.

If the UE is out of E-UTRAN coverage (including the cases when the UE is camped on GERAN/UTRAN cells) when its periodic TAU timer expires, the UE shall:

-
if ISR is activated, start the E-UTRAN Deactivate ISR timer. After the E-UTRAN Deactivate ISR timer expires the UE shall deactivate ISR by setting its TIN to "P-TMSI".

-
if ISR is activated and the UE is camping on a GERAN/UTRAN cell (or returns to coverage in GERAN/UTRAN) and the UE is EPS/IMSI attached, perform a LAU procedure in NMO II or a combined RA/LA update procedure in NMO I.

-
when EMM-REGISTERED, perform a Tracking Area Update when it next returns to E‑UTRAN coverage.

If the UE is camped on an E‑UTRAN cell or is in ECM‑CONNECTED state when the UE's periodic RAU timer expires, the UE shall:

-
if ISR is activated, start the GERAN/UTRAN Deactivate ISR timer. After the GERAN/UTRAN Deactivate ISR timer expires the UE shall deactivate ISR by setting its TIN to "GUTI".

-
perform a Routing Area Update when it next returns to GERAN/UTRAN coverage.

If the UE is EPS attached only and either camps on an E UTRAN cell or is in ECM CONNECTED state when the UE's periodic LAU timer expires, the UE shall perform a Location Area Update procedure in NMO II or combined RA/LA update in NMO I when it next returns to GERAN/UTRAN coverage.

The E-UTRAN Deactivate ISR timer is stopped when the UE performs a successful Tracking Area Update or combined TA/LA Update; and the GERAN/UTRAN Deactivate ISR timer is stopped when the UE performs a successful Routing Area Update or combined RA/LA Update.

Expiry of the periodic TAU timer, or, the periodic RAU timer, or, the periodic LAU timer shall not cause the UE to change RAT.

The UE's periodic TAU timer is restarted from its initial value whenever the UE enters ECM‑IDLE mode and when the UE leaves the E‑UTRAN connection due to handover to GERAN/UTRAN. UTRAN RRC state transitions and GERAN GPRS STANDBY/READY state transitions shall have no other impact on the periodic TAU timer.

E‑UTRAN RRC state transitions shall have no impact on the periodic RAU timer or periodic LAU timer except that handover from GERAN/UTRAN to E‑UTRAN shall cause the periodic RAU timer to be started from its initial value.

Handover from E UTRAN to UTRAN/GERAN shall cause the periodic TAU timer to be started from its initial value.

Typically, the MME runs a mobile reachable timer. If MME has allocated an Active Time to the UE, then the MME starts the mobile reachable timer with the value of Active Time. Otherwise, the timer is typically started with a value similar to the UE's periodic TAU timer. If this timer expires in the MME, the MME can deduce that the UE is not reachable. However, the MME does not know for how long the UE is not reachable, so, the MME shall not immediately delete the UE's bearers. Instead the MME should clear the PPF flag in the MME and start an Implicit Detach timer, with a relatively large value and if ISR is activated, at least slightly larger than the UE's E-UTRAN Deactivate ISR timer. Additionally, if the MME stores an Active Time for the UE, the Implicit Detach timer value should be also significantly larger than the UE's periodic TAU timer. With the PPF clear, the MME does not page the UE in E‑UTRAN coverage and shall send a Downlink Data Notification Reject message to the Serving GW when receiving a Downlink Data Notification message from the Serving GW. If this Implicit Detach timer expires before the UE contacts the network, then the MME can deduce that the UE has been 'out of coverage' for a long period of time and implicitly detach the UE as described in clause 5.3.8.3 "MME-initiated Detach procedure".

When the MME applies General NAS level Mobility Management Congestion Control to a UE, the MME may need to adjust the mobile reachable timer and/or Implicit Detach timer (as clause 4.3.7.4.2.4).

NOTE 1:
The SGSN has similar functionality as the MME.

NOTE 2:
Alternative MME implementations are permitted, however, the externally visible MME behaviour should conform to the above description.

**************** Next Change *****************
4.3.5.6
Idle mode signalling reduction function

The Idle mode Signalling Reduction (ISR) function provides a mechanism to limit signalling during inter-RAT cell-reselection in idle mode (ECM-IDLE, PMM-IDLE, GPRS STANDBY states).

NOTE 1:
The Idle mode Signalling Reduction function is mandatory for E-UTRAN UEs that support GERAN and/or UTRAN and optional for core network. The UE's ISR capability in the UE Core Network Capability element is for test purpose.

The MME/SGSN activates ISR only if the Serving GW supports the ISR. How MME/SGSN determines a Serving GW supports ISR is implementation dependent.

ISR shall be activated by decision of the CN nodes and shall be explicitly signalled to the UE as "ISR activated" in the RAU and TAU Accept messages. The UE may have valid MM parameters both from MME and from SGSN. The "Temporary Identity used in Next update" (TIN) is a parameter of the UE's MM context, which identifies the UE identity that the UE shall indicate in the next RAU Request, TAU Request or Attach Request message. The TIN also identifies the status of ISR activation in the UE.

The TIN can take one of the three values, "P‑TMSI", "GUTI" or "RAT-related TMSI". The UE shall set the TIN when receiving an Attach Accept, a TAU Accept or RAU Accept message according to the rules in table 4.3.5.6-1.

Table 4.3.5.6-1: Setting of the TIN

	Message received by UE
	Current TIN value stored by UE
	TIN value to be set by the UE when receiving message

	Attach Accept via E-UTRAN

(never indicates "ISR Activated")
	Any value
	GUTI

	Attach Accept via GERAN/UTRAN

(never indicates "ISR Activated")
	Any value
	P-TMSI

	TAU Accept

not indicating "ISR Activated"
	Any value
	GUTI

	TAU Accept

indicating "ISR Activated"
	GUTI

P‑TMSI or RAT-related TMSI
	GUTI

RAT-related TMSI

	RAU Accept

not indicating "ISR Activated"
	Any value
	P‑TMSI

	RAU Accept

indicating "ISR Activated"
	P‑TMSI

GUTI or RAT-related TMSI
	P‑TMSI

RAT-related TMSI


When "ISR Activated" is indicated by the RAU/TAU Accept message but the UE shall not set the TIN to "RAT-related TMSI" is a special situation. Here the UE has deactivated ISR due to special situation handling. By maintaining the old TIN value the UE remembers to use the RAT specific TMSI indicated by the TIN when updating with the CN node of the other RAT.

Only if the TIN is set to "RAT-related TMSI" ISR behaviour is enabled for the UE, i.e. the UE can change between all registered areas and RATs without any update signalling and it listens for paging on the RAT it is camped on. If the TIN is set to "RAT-related TMSI", the UE's P‑TMSI and RAI as well as its GUTI and TAI(s) shall remain registered with the network and shall remain valid in the UE.

Table 4.3.5.6-2: Temporary UE Identity that the UE shall indicate in Attach Request and TAU/RAU Request (as "old GUTI" or as "old P‑TMSI/RAI" information element)

	Message to be sent by UE
	TIN value: P-TMSI
	TIN value: GUTI
	TIN value: RAT-related TMSI

	TAU Request
	GUTI mapped from P‑TMSI/RAI
	GUTI
	GUTI

	RAU Request
	P-TMSI/RAI
	P‑TMSI/RAI mapped from GUTI
	P‑TMSI/RAI

	Attach Request via E-UTRAN
	GUTI mapped from P‑TMSI/RAI
	GUTI
	GUTI

	Attach Request via GERAN/UTRAN
	P‑TMSI/RAI
	P‑TMSI/RAI mapped from GUTI
	P‑TMSI/RAI


Table 4.3.5.6-2 shows which temporary identity the UE shall indicate in a Tracking or Routing Area Update Request or in an Attach Request message, when the UE stores these as valid parameters.

Situations may occur that cause unsynchronized state information in the UE, MME and SGSN. Such special situations trigger a deactivation of ISR locally in the UE.

The UE shall deactivate ISR locally by setting its TIN to the temporary identity of the currently used RAT in following special situations:

-
Modification of any EPS bearer context or PDP context which was activated before the ISR is activated in the UE;

-
At the time when the UE moves from E‑UTRAN to GERAN/UTRAN or moves from GERAN/UTRAN to E‑UTRAN by means other than PSHO, if any EPS bearer context or PDP context activated after the ISR was activated in the UE exists;

-
At the time when the UE moves from GERAN/UTRAN to E‑UTRAN by means other than PSHO and CS to PS SRVCC, if the PDP contexts were suspended in GERAN and not successfully resumed before returning to E‑UTRAN;

-
After updating either MME or SGSN about the change of the UE specific DRX parameters to guarantee that the other CN node is also updated;

-
After updating either MME or SGSN about the change of the UE Core Network Capabilities to guarantee that the other CN node is also updated;

-
E-UTRAN selection by a UTRAN-connected UE (e.g. when in URA_PCH to release Iu on UTRAN side);

-
E-UTRAN selection from GERAN READY state;

-
GERAN selection by an E-UTRAN-connected UE via Cell Change Order that is not for CS fallback;

-
After a LAU procedure if the UE has CS fallback and/or SMS over SGs activated.

-
For a UE that is IMS registered for voice, then after that UE moves from a Registration Area that supports IMS voice over PS sessions (see 4.3.5.8 for more information) to one that does not, and vice versa. It shall be possible, e.g. using Device Management or initial provisoning, to configure the UE to apply/not apply this particular exception.

NOTE 2:
A UE moving between Registration Areas that both support IMS voice over PS sessions, or, both that do not support IMS voice over PS sessions, is unaffected by the above.

The UE shall deactivate ISR locally by setting its TIN to the temporary identity of the RAT that is still available to the UE in following special situations:

-
After the RAT-specific Deactivate ISR timer expires, e.g. because the coverage of that RAT is lost or the RAT is no more selected by the UE (this may result also in implicit detach by SGSN or MME).

ISR shall be deactivated in the UE by the CN node using normal update signalling, i.e. by omitting the signalling of "ISR Activated", in following special situations:

-
CN node change resulting in context transfer between the same type of CN nodes (SGSN to SGSN or MME to MME);

-
Serving GW change;

-
When the UE only has bearers related to emergency bearer service;

-
TAU or RAU when UE moves over the border between local and macro network where SIPTO at local network with stand-alone GW and Serving GW relocation without mobility are supported in the core network.
-
TAU or RAU when the network confirms to use PSM.
If tracking area list or routing area covers both local network and macro network, the ISR shall not be activated if the UE is allowed to use SIPTO at local network and Serving GW relocation without mobility are supported in the core network.

**************** Next Change *****************
4.3.22
UE Power Saving Mode

A UE may adopt a PSM that is described in TS 23.682 [74]. If a UE is capable of adopting a PSM in E-UTRAN and it wants to use the PSM it shall request an Active Time value and may request a Periodic TAU/RAU Timer value during every Attach and TAU procedures, which are handled as described in TS 23.682 [74]. The UE shall not request a Periodic TAU/RAU Timer value if it is not requesting an Active Time value. The network shall not allocate an Active Time value if the UE has not requested it.

NOTE:
The Attach and TAU procedures of this specification are not showing the details of the Periodic TAU Time and Active Time negotiation, i.e. are not showing the related IEs.

If the network allocates an Active Time value, the UE starts the Active timer and the MME starts the mobile reachable timer (see clause 4.3.5.2) with the Active Time value allocated by the network when transitioning from ECM_CONNECTED to ECM_IDLE. When the Active timer expires, the UE deactivates its E-UTRAN Access Stratrum functions and enters PSM. In PSM, due to deactivation of Access Stratum functions, the UE stops all idle mode procedures in E-UTRAN, but continues to run any NAS timers that may apply, e.g. the periodic TAU timer. The UE shall resume E-UTRAN Access Stratum functions and idle mode procedures before the periodic TAU timer expires for performing the periodic TAU procedure as applicable. The UE may resume idle mode procedures and Access Stratum functions any time during PSM, e.g. for mobile originated communications. Any timers and conditions that remain valid during power-off, e.g. for NAS-level back-off, apply in the same way during PSM.

When the mobile reachable timer expires and the MME stores an Active Time for the UE, the MME knows that the UE entered PSM and is not available for paging. The MME handles mobile reachable timer and availability for paging as detailed in clause 4.3.5.2.

On UE side the PSM complies with some substates of EMM_REGISTERED, as specified in TS 24.301. The MME considers the UE to be EMM_REGISTERED, but not reachable. The UE's Access Stratum functions are considered as deactivated during PSM.

**************** End of Changes *****************
