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	Reason for change:
	This CR implements the changes according to the following two proposals provided by discussion paper S2-15xxxx:

1. The CN node is configured not to activate ISR and PSM for a non-ISR activated UE requesting Active Time for PSM.

2. If applying ISR mechanism for a UE requesting PSM, the CN node needs to follow existing timer handling for reachability management.

For existing ISR mechanism, if the UE having deactivat E-UTRAN timer running shall initiate TAU when it returns EUTRAN coverage. After the MME detects that the UE may be out of coverage by the expiry of the mobile reachable timer, it provides the UE a periood of time, value of PTAU timer, to return E-UTRAN cell coverage before detaching it from the E-UTRAN network. That is, if ISR is activated, the MME sets the Implicit detach timer at least slightly larger than the PTAU timer. Please note that the implicit detach timer will be set according to the network policies if ISR is not actived. 

In the mechanism, the UE has time with value of deactivat E-UTRAN timer to return to E-UTRAN cell and the MME detaches the UE with the value of the similar peroid of PTAU timer value.
When PSM is applied for a ISR activated UE, with the mobile reachable timer alinged with Active Time instead of PTAU timer, it is found that the starting time of the deactivate E-UTRAN timer at the UE and the starting time of the implicit detach timer at the network is not aligned with PTAU timer. Therefore the MME sets way smaller time for the ISR actiaveted UE to return from the GERAN/UTRAN cell before actually detaching it. The inconsistancy results in less time for the ISR actiaveted UE to return from the GERAN/UTRAN cell than the time preserved for the UE without applying PSM.
The consequence is that the ISR mode for UE applying PSM does not provides benefits of signaling overhead reduction. Also most of the time the ISR activated UE applying PSM mode would be detached before it returns from the GERAN/UTRAN cell and the network will deactivate the ISR mode of the UE.



	
	

	Summary of change:
	Firstly, it is proposed to allow network configuration of a MME not to activate ISR and PSM for a UE which is not already ISR activated and requesting for Acitve Time for PSM.
Further, to solve the timer handling issue for ISR activated case, there are two options:

1. the ISR activated UE starts the deactivat E-UTRAN timer when the expiry of the Active time or when entering IDLE mode.
2. the MME sets the implicit detach timer with a value larger than the summantion of the Periodic TAU timer value and deactivat E-UTRAN timer value.
For the option1, the drawback is that the UE needs to change its behavior of handling the EUTRAN deactivate timer and the ISR mode does not take effects of reducing signaling ovearhead.

For the option2, the MME takes a bit longer time, i.e. depending on the active time, than usual to detach the ISR activated UE to return from GERAN/UTRAN cell to EUTRAN cell. However this is the correct way to make ISR work as the case for UE without PSM.
It is proposed to apply option 2. 

	
	

	Consequences if not approved:
	The ISR mechanism does not function correctly for ISR activated UE applying PSM. 
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* * * First Change * * * *

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/RAU timer. If ISR is activated, the Implicit Detach timer value should be larger than the summation of the UE's periodic TAU/RAU timer value and the UE's E-UTRAN Deactivate ISR timer value. 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.
* * * Second 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 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.

PSM has no support in the CS domain on the network side.

NOTE 1:
When the PSM is activated the UE might not be available for paging of Mobile Terminated CS services even though the UE is registered in the CS domain.

NOTE 2:
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 Access Stratrum functions and enters PSM. In PSM, due to deactivation of Access Stratum functions, the UE stops all idle mode procedures, but continues to run any NAS timers that may apply, e.g. the periodic TAU timer. The UE shall resume 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 while in 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.
If ISR is not activated for a UE requesting Active Time the network may be configured not to activate ISR and PSM for the UE.
* * * End of Change * * * *
