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**** Start of the 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.
A UE performs periodic Tracking Area Updates with the network after the expiry of the periodic TAU timer.
If the UE is out of E-UTRAN coverage (including the cases when the UE is camped on 2G/3G cells) when its periodic TAU update timer expires, then the UE should 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 or periodic LAU timer expires, the UE should perform a Routeing Area Update to the SGSN or a Location Area Update to the MSC when it next returns to 2G/3G coverage.

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. UTRAN RRC state transitions and 2G 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 2G/3G to E‑UTRAN shall cause the periodic RAU timer to be started from its initial value.

Typically, the MME runs a mobile reachable timer with a similar value to the UE's periodic TAU timer. If this MRT timer expires in the MME, the MME can deduce that the UE is 'out of coverage' at that moment. However, the MME does not know for how long the UE has been out of coverage, so, the MME shall not immediately delete the UE's bearers. Instead the MME should clear the PPF flag in the MME and start a second timer, with a relatively large value. With the PPF clear, the MME does not page the UE in EUTRAN 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 second 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:

-
In the case of Idle Mode Signalling Reduction being active for the UE, after the second timer expires, the MME shall set its "Implicit detach permitted" flag and notifiy the Serving GW. The Serving GW then clears PPF_MME in it and does not send Downlink Data Notification message to the MME any more until the UE accesses the MME again so that the MME notifies the Serving GW to set PPF_MME. After both PPF_MME and PPF_SGSN are cleared in the Serving GW, the Serving GW initiates an "Implicit detach " procedure by sending Delete Bearer Request message towards MME, SGSN, and all relative P-GWs. If the UE enters ECM-CONNECTED mode, the MME shall set the PPF flag, and in case the "Implicit detach permitted" is set, the MME shall also clear it and notify the Serving GW to set PPF_MME.

NOTE 1:
If ISR is active, the SGSN has similar functionality.

-
In case of Idle Mode Signalling Reduction is not activated for the UE, any time after the second timer expires, the MME implicitly detach the UE.


**** End of the first change ****
**** Start of the second change ****
5.3.4.3
Network Triggered Service Request
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Figure 5.3.4.3-1: Network triggered Service Request procedure

If the MME needs to signal with the UE that is in ECM-IDLE state, e.g. to perform the MME/HSS-initiated detach procedure for the ECM-IDLE mode UE or receive control signalling (e.g. Create Dedicated Bearer Request or Modify Dedicated Bearer Request), the MME starts network triggered service request procedure from step 3.

If ISR is activated, when the Serving GW receives a Create Dedicated Bearer Request or Modify Bearer Request for a UE, and the SGW does not have a downlink S1-U and the SGSN has notified the Serving GW that the UE has moved to PMM-IDLE or STANDBY state, the Serving GW buffers signalling messages and triggers MME and SGSN to page UE. In this case the S-GW will be notified about the current RAT type based on the UE triggered service request procedure. The S-GW will go on executing the dedicated bearer activation or dedicated bearer modification procedure, i.e. send the corresponding buffered signalling to MME or SGSN which UE resides in now and inform the current RAT type to the PDN GW if the RAT type has been changed compared to the last reported RAT Type. If dynamic PCC is deployed, the current RAT type information shall also be conveyed from the PDN GW to the PCRF. If the PCRF response leads to an EPS bearer modification the PDN GW should initiate a bearer update procedure as specified in clause 5.4.2.1 below..

1.
When the Serving GW receives a downlink data packet for a UE known as not user plane connected (i.e. the S‑GW context data indicates no downlink user plane TEID), it buffers the downlink data packet. and identifies which MME or SGSN is serving that UE.


If that MME has requested the S-GW to delay sending the Downlink Data Notification (see clause 5.3.4.2 on "Handling of abnormal conditions in UE triggered Service Request"), the Serving GW buffers the downlink data and waits until the timer expires before continuing with step 2. If the DL-TEID and eNodeB address for that UE is received before the expiry of the timer, the timer shall be cancelled and the Network triggered Service Request procedure is finished without executing the steps below, i.e. DL data are sent to the UE.


If the Serving GW receives additional downlink data packets for this UE before the expiry of the timer, the Serving GW does not restart this timer.

2.
The Serving GW sends a Downlink Data Notification message to the MME, and SGSN as well in case of ISR activated, for which it has control plane connectivity for the given UE. The MME (and SGSN in case of ISR activated) respond to the S‑GW with a Downlink Data Notification Ack message. In case ISR is activated, if PPF_MME or PPF_SGSN in the Serving GW is cleared, the Serving GW won't send Downlink Data Notification message to that node.

If the Serving GW receives additional downlink data packets for this UE, the Serving GW buffers these downlink data packets and the Serving GW does not send a new Downlink Data Notification.

3a.
If the UE is registered in the MME, the MME sends a Paging message (NAS Paging ID, TAI(s), Paging DRX ID) to each eNodeB belonging to the tracking area(s) in which the UE is registered. The step is described in detail in TS 36.300 [5]. Steps 3-4 are omitted if the MME already has a signalling connection over S1-MME towards the UE.

3b.
If  the UE is registered in the SGSN, the SGSN sends paging messages to RNC/BSS, which is described  in detail in TS 23.060 [7].

4a.
If eNodeBs receive paging messages from the MME, the UE is paged by the eNodeBs. The step is described in detail in TS 36.300 [5].

4b.
  If RNC/BSS nodes receive paging messages from the SGSN the UE is paged by the RNSC/BSS, which is described in detail in TS 23.060 [7]

5.
Upon reception of paging indication in E-UTRAN access, the UE initiates the UE triggered Service Request procedure, which is specified in clause 5.3.4.1.
Upon reception of paging indication in UTRAN or GERAN access, the MS shall respond in respective access as specified TS 24.008 [47] and the SGSN shall notify the S‑GW.


The MME and/or SGSN supervises the paging procedure with a timer. If the MME and/or SGSN receives no response from the UE to the Paging Request message, it may repeat the paging. The repetition strategy is operator dependent.


If the MME and/or SGSN receives no response from the UE after this paging repetition procedure, it shall use the Update Bearer Request [FFS] message to notify the Serving GW about the paging failure. In that case, if ISR is not active, the Serving GW deletes the buffered packet(s). If ISR is active and the Serving GW receives paging failure from both SGSN and MME, the Serving GW deletes the bufferd packet(s).

6a.
If ISR is active and paging response is received in E‑UTRAN access the Serving GW sends a "Stop Paging" message to the SGSN.

6b.
If ISR is active and paging response is received in UTRAN or GERAN access the Serving GW sends a "Stop Paging" message to the MME.
The Serving GW transmits downlink data towards the UE only via the RAT where paging response was received.
**** End of the second change ****
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