3GPP TSG CT WG1 Meeting #71
C1-111688
Tallin, Estonia, 9-13 May 2011                                             
Source:
Alcatel-Lucent
Title:
Discussion on SGs/Gs UE Unreachable Handling at the VLR
Agenda item:
11.23
Document for:
Discussion
1. Introduction
This discussion paper discusses the issues in existing UE unreachable handling in EPC and GPRS upon receiving UE-UNREACHABLE message from the MME or SGSN.  Solutions to address the issues have also been presented. 
2. Discussion
Currently 29.118 specified that when SGsAP-UE-UNREACHABLE message is received from the MME, the VLR stops the paging procedure and applies Call Forwarding on Not Reachable:

On receipt of an SGsAP-UE-UNREACHABLE message before the timer Ts5 expires, the VLR stops timer Ts5, the paging procedure for that paging request towards the MME is stopped and the VLR applies the equivalent handling as for Call Forwarding on Not Reachable, as specified in 3GPP TS 23.082 [5B] and 3GPP TS 29.011 [15A]. The state of the SGs association at the VLR is not changed.
But this handling did not take A/Iu paging into consideration, and SGs unreachability alone is not sufficient to trigger CFNRc. 

 

It is possible that the VLR can page the UE via both SGs and A/Iu interface (configuration or implementation dependent) according to 29.118:

While domain specific access control of the PS domain is ongoing, the VLR shall be configured to send paging messages on both the SGs and the A/Iu interface. The VLR may apply implementation specific rules for sending the paging on the A/Iu interface; e.g. paging on the A/Iu interface may be limited to cases when the UE does not respond to a first paging on SGs interface.
In this case if the VLR performs UE unreachable handling as specified in existing 29.118, CFNRc will be trigger right after the VLR receives the SGsAP-UE-UNREACHABLE message from the MME.  This can result in unnecessarily failed call attempts when the UE selects GERAN/UTRAN on its own and proceeds with the call setup, but the VLR has already initiated CFNRc.
There could be similar problems for the MS unreachable handling in GPRS environment.  In addition to case 2) above, in GPRS domain, there are cells where GPRS is not supported. If the MS remains in such an area for a long time, the SGSN will mark it as unreachable.  In this case, it is possible that the VLR pages the MS via A/Iu interface based on pre-configured implementation dependent rules according to 29.018.
 

 
3. Solutions
A). EPS deployment

For EPS deployment, it is proposed to add consideration of Iu/A paging initiation into UE unreachable handling logic. When the VLR receives the SGsAP-UE-UNREACHABLE message from the MME, the VLR shall initiate Iu/A paging based on configuration rules. Ts5 timer should be stopped. The state of SGs association shall not be changed.
Case 1).  VLR configured to send paging to both A/Iu and SGs interface

If the VLR performs paging not only via the SGs, but also via the A and Iu interface, upon receipt of the SGsAP-UE-UNREACHABLE message, Ts5 needs to be stopped. The UE might still respond to the paging via the A and Iu interface and A/Iu paging timer is still running. When A/Iu paging timer expires, if CFNRc has been configured and activated for the terminating UE, the VLR applies CFNRc. The SGs Association state is not changed.
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                    Figure 1:  VLR pages both SGs and A/Iu interfaces

Case 2).  VLR configured to send A/Iu paging if no response from SGs paging
If the VLR is configured to send the paging via SGs first, and only sending paging on Iu/A interface if UE does not respond to paging on the SGs interface, in this case, when the SGsAP-UE-UNREACHABLE message is received from the MME. Timer Ts5 needs to be stopped. If the VLR is configured to send A/Iu paging when UE is unreachable or no response from SGs paging, the VLR initiates paging via the A/Iu interface.  Otherwise if CFNRc has been configured and activated for the terminating UE, the VLR applies CFNRc. The SGs Association state is not changed. 
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          Figure 2:  VLR sends A/Iu paging after UE unreachable received

B). GPRS deployment

For GPRS deployment, similar handling logic is needed to resolve the MS unreachable issues.  When the VLR receives the BSSAP+-MS-UNREACHABLE message from the SGSN, the VLR shall initiate Iu/A paging based on configuration.  T5 timer should be stopped. The state of Gs association shall not be changed.  

4. Conclusion

It is proposed to have a discussion on above issues. Proposed solution has been provided in C1-111689/C1-111690. 
5. Appendix
Below are some background information on mobile reachable timer, PPF.
From TS 23.272:
"4.2      Periodic TA and LA Update Procedure
When the UE is camped on E-UTRAN, periodic LA updates shall not be performed, but periodic TA updates shall be performed. In this case, an SGs association is established and the MSC/VLR shall disable implicit detach for EPS-attached UEs and instead rely on the MME to receive periodic TA updates.
When a periodic TA update is not received in the MME, the MME clears the PPF. The lack of periodic TA update may be caused by reselection or handover to GERAN/UTRAN when ISR is active. To ensure CS paging can reach the EPS/IMSI attached UE, the UE shall perform combined RA/LA update in NMO I or LAU in NMO II/III when the periodic TAU timer expires and the UE is in GERAN/UTRAN (or next returns to coverage in GERAN/UTRAN) and ISR is active."
 From TS 23.401:
Typically, the MME runs a mobile reachable timer with a similar value to the UE's periodic TAU timer. If this 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 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. 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".
NOTE 1:     The SGSN has similar functionality as the MME.
From TS 23.401:

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 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/III or a combined RA/LA update procedure in NMO I.
