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1. Introduction
All the solutions for MME/S4 SGSN failure ask the UE re-attach to the network, which implies a full re-attach with bearer establishment and a subsequent IMS domain re- Registration. For the IMS it requires to re-invite after a re-registration. The overall process will take some time so that the risk is high that especially the ongoing the IMS terminated call will be lost.
In this paper, a UE context retrieval based solution is proposed for handling MME/SGSN restarts. After the restart, the MME/S4-SGSN can handle the Service Request procedure with minimum additional delay and avoid the reattachment which can keep the terminated IMS call continued.

Failure without restart is also covered by this solution; the SGW selects a new MME in the same MME pool with the failed MME to trigger the paging. And the eNodeB shall forward the Service Request message to the new MME if the MME serving the UE is not available.
2. Reason for Change
Introduce a new solution for retrieving the UE context in the event of MME/S4 SGSN failure.
3. Conclusions

4. Proposal

It is proposed to agree the following changes to 3GPP TR 23.857.
* * * First Change * * * *

6.1.X
Solution X for MME failure to keep the service continuity 
6.1.X.1
Description 
This solution enables the UE to receive services after an MME failure by storing some UE Context data to serve the service request procedure.
6.1.X.1.1
UE Context Retrieve procedures
The solution for MME failure to keep the service continuity based on UE Context retrieval is divided into the preparation and execution phases.
· Preparation phase: 
· During this phase, the MME is in good health and has a valid UE context. The MME requests the SGW to assist the MME in the event of the MME’s failure. This phase is characterized by the following functions.
1)
During the existing/additional S11 interface signaling for the session establishment and/or session modification, the MME sends additional UE Context data: the UE’s TA list, S-TMSI and RAN Keys to the SGW.
2)
The SGW stores the TA List, S-TMSI and RAN Keys in its UE Context, if it receives from MME.
MME may limit the storage of additional UE Context data at SGW based on QCI, Priority Level or/and APN of UE’s PDN connections. For example, in order to continue the IMS terminating call service, it is only enabled for those of UE which has the QCI=5 bearer (IMS Signaling). Or in order to ensure the services for the high priority user, it is only activated for the high priority users. Only for the selected UEs, the MME indicates additional UE context data to the SGW.
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Figure 6.1.X.1.1-1: UE Context retrieve procedures, Preparation phase

· Execution phase: 
Execution phase includes two cases: MT case and MO case. Before the two procedures happened, if the SGW detects the MME restart by referring to the increase of the restart counter or detects the MME failure without restart and the SGW stores additional UE context data, instead of removing associated resources, the SGW maintains the UE contexts except releasing S1-U eNodeB information. The SGW starts the timer for the corresponding MME, if the timer is expired, the maintained resource shall be locally deleted. 
The SGW maintain the UE Contexts with the related EPS bearers which are selected by the MME as mentioned in the preparation phase.  
· MT case: This phase is executed only when the SGW detects failure of the MME. This phase is characterized by the following functions. 
1)  Downlink data packet/control signal message arrives to the SGW while the timer is running; the SGW sends the enhanced Downlink Data Notification message with the TA List, S-TMSI and RAN Keys to the MME in order to page the UE. The MME creates a UE context and marks that it is neither updated with UE nor with HSS (comparable to contexts in an old MME where a UE may return during a TAU procedure to the old MME). If the MME is failed without restart, the message shall be sent to any one of the MME in the same MME pool with the failed MME except the failed MME.
2)  On the reception of the enhanced Downlink Data Notification message, the MME initiates the S-TMSI based paging in the TA List as specified in 3GPP TS 24.301 [4].

3)  On reception of the paging using S-TMSI, the UE initiates the Service Request procedure; the MME retrieves the UE Context from the SGW and establishes the corresponding E-RABs. The MME initiates the Re-authentication and subscriber data retrieval procedure parallel. The eNodeB shall route the Service Request message to a new MME except the failed MME, if the eNodeB detects that the MME identified by the S-TMSI is not available.

[image: image2.emf]SGW

SGW

UE

PGW

MME

MME 

restarted

All relevant

SGWs

DL Data Notification

(IMSI, TA list, S-TMSI, RAN 

Keys)

The Echo message

with restart counter

Increased by 1

DL data

Page (S-TMSI) to TAs that are specified in the TA list 

by SGW.

Update Location Request

.

Service Request

HSS

Update Location Acknowledge

Relevant SGWs 

maintains the UE 

Contexts, and TA list, 

S-TMSI, RAN Keys. 

The timer starts.

Context Request

Context Response

Re-Authentication

eNodeB

S1-AP: Initial Context Setup (RAN Key)

Radio Bearer Establishement

Modify Bearer Request/Response

DL data


Figure 6.1.X.1.1-2: UE Context retrieve procedures, Execution phase (MT)
· MO case: This phase is executed for the UE initiates service request procedure. This phase is characterized by the following functions. 

1)  The UE sends the service request message to the MME. In case of the MME failure without restart, the eNodeB shall route the Service Request message to a new MME except the failed MME, if the eNodeB detects that the MME identified by the S-TMSI is not available.
2)  The MME can not find the UE Contexts because of the unknown S-TMSI, the MME sends the message to the SGW to retrieve the SM data and the RAN Keys. In parallel to the service request procedure, the MME may start subscriber data retrieval and authentication.
4)  On reception of the data from the SGW, the MME establishes the E-RABs and sends the eNodeB information to the SGW like for normal handling of the service request procedure.
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Figure 6.1.X.1.1-3: UE Context retrieve procedures, Execution phase (MO)
6.1.1.2
Evaluation
6.1.1.2.1
Pros
This subclause lists the pros of solution X as following:

EPS Service after MME Restart: This approach enables UEs to continue the MO/MT services after the MME have failed. This recovery is not visible to UE and IMS domain;
No inter PLMN dependency: This approach does not require any support from other EPC node. The approach only requires support in the SGW and MME;
S-TMSI paging in the latest TAI list: This approach performs the S-TMSI paging in the latest TAI list which is stored in the SGW. This can avoid paging in all TAIs served by the MME and save some radio resource compared to the IMSI search from CS domain recovery.

6.1.1.2.2
Cons

This subclause lists the cons of solution X as following:

Extra signaling over S11 interface: This approach requires latest value of the TAI list, S-TMSI and RAN keys for each UE to be stored in the SGW in order to avoid sending the paging request for the UE in all the TAI lists supported by the MME, and in order to initiate the S-TMSI paging, and uses RAN Key to setup E-RABs. Hence, the change in TAI list, S-TMSI and RAN Keys needs to be updated by sending extra signaling message over the S11 interface;
Resources maintained in the SGW after the MME failure detection: This approach requires reservation of UE resource until timer expires. Typically for one periodic update period.
* * * Next Change * * * *

6.2.X
Solution X for SGSN failure to keep the service continuity
6.2.X.1
Description 
This solution enables the UE to receive service by a normal service request procedure if the SGSN is failed.
6.2.X.1.1
UE Context Retrieve procedure
This alternative is described in the sub-clause 6.1.X.1.1 for MME failure. Refer to the sub-clause 6.1.X.1.1, with appropriate substitution of terminology as shown below.

-
MME (S4-SGSN;

-
TA list ( RAI (No substitution is required in the ISR related procedures.);
-
timer (timer T3412) as specified in the 3GPP TS 24.301 [4] ( timer (timer T3312);
-
UE starts the Service Request procedure as specified in the 3GPP TS 24.301 [4] ( UE starts the Service Request procedure as specified in the 3GPP TS 24.008 [5];
 -
S1-U eNodeB information ( Iu RNC Information.
-
S-TMSI (P-TMSI;

-
E-RAB (RAB;
* * * End of Change * * * *
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