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1. Introduction
This P-CR introduces a solution to the MME/S4-SGSN failure by using self-stored paging information.
2. Reason for Change
To introduce a new reactive paging solution based on the received Downlink data using MME/S4-SGSN self-stored paging information to reestablish the UE context in the event of MME/S4-SGSN node failure.
By using MME/S4-SGSN self-stored paging information in the non-volatile memory, it provides the following benefits:

1. Paging the UE for the whole MME serving area which causes the heavily load over Radio Network is avoided. 

2. Since S-TMSI or P-TMSI have only local significance, (i.e. within an SGSN and the area controlled by an SGSN, or within an MME and the area controlled by an MME), UEs which are already attached to other MME/S4-SGSN will not response the paging message with the S-TMSI or P-TMSI. Therefore the additional check against HLR is not needed.   
3. Proposal

It is proposed to agree the following changes to 3GPP TR 23.857 v0.1.0
* * * Start of 1st Change * * *
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* * * Start of 2nd Change * * *
6.1.x
Solution x for MME failure by using the MME self-stored paging information  
6.1.x.1

Description
This solution enables the UE to reattach to EPS triggered by downlink data packets or signaling after MME restarts. This solution includes the following steps:

1)
The SGW maintains the IMSI and S5/S8 bearers after detection of MME restart
If the SGW detects the MME restarts by referring to restart counter, instead of removing associated resources, the SGW maintains the S5/S8 bearers. This makes it possible for the SGW to receive downlink data packets or signaling from the PGW. Which S5/S8 bearer contexts to be maintained are based on the local operator's configuration in SGW such as APN, QCI and ARP.  SGW should delete bearer contexts which are not supposed maintained.
When SGW starts maintaining the S5/S8 bearers, SGW starts a timer for corresponding restarted MME. The timer value may be equal to periodic tracking area update timer (timer T3412) as specified in 3GPP TS 24.301 [x]. If the timer expires, the maintained resources shall be locally deleted. 

When SGW receives the Create Session Request message for the UE while the timer is running, the SGW deletes all maintained resources for the UE and then proceeds with the Create Session Request message handling as specified in 3GPP TS 29.274 [3].

2) Downlink data packets or signaling arrives to the SGW while the timer in the step1) is still running.

When the SGW receives the downlink data packets on the maintaining bearer or signaling for establishing new bearers, the SGW shall reject the signaling message received from the PGW with an appropriate cause value and sends an enhanced Downlink Data Notification message including IMSI to the associated MME.  
After SGW sends enhanced downlink data notification, if the corresponding Create Session Request message for this IMSI is not received within a configurable timer (which is a rather short timer), the SGW can then assume the UE has attached to other MME and other SGW, thus SGW can safely delete all maintained bearer contexts for this UE.
3) The MME pages the UE using S-TMSI and TAI list which were self-stored together with IMSI and possible other parameters in the MME non-volatile memory before the MME restart. 
4) For those UEs which are not yet attached to other MMEs will response the Paging message and start with Service Request procedure, the Service Request will be rejected by MME using cause codes #10
(Implicitly detached) which then trigger UE to perform a new attach procedure as specified in subclause 5.6.1 of 3GPP TS 24.301 [4].  For those UE which are attached to other MMEs will not response the paging message.
6.1.x.2

Evaluation

Editor’s Note: to be completed
* * * Start of 3rd Change * * *
6.2.x
Solution 2 for SGSN failure by using the MME self-stored paging information
6.2.x.1
Description 
This solution is described in the sub-clause 6.1.x.1 for MME failure. Refer to the sub-clause 6.1.x.1, with appropriate substitution of terminology as shown below.

-
MME ( S4-SGSN;

-
tracking area update timer (timer T3412) as specified in 3GPP TS 24.301 [4] ( routing area update timer (timer T3312) as specified in 3GPP TS 24.008 [5];
-    S-TMSI ( P-TMSI;
-
TAI list ( RAI;
-
UE starts the service request procedure and subsequently initial attach procedure as specified in subclause 5.6.1 of the 3GPP TS 24.301 [4] ( UE starts the service request procedure and subsequently attach procedure in case of Iu Mode as specified in subclause 4.7.9.1.1 and 4.7.13 of the 3GPP TS 24.008 [5] or send any LLC frame to response paging request and subsequently attach procedure in case of A/Gb mode as specified in subclause 8.1.4 of the 3GPP TS 23.060 [x];
6.2.2.2
Evaluation

Editor’s Note: to be completed
* * * End of Changes * * *


























































