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* * * First Change * * * *
1.1
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

· References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

· For a specific reference, subsequent revisions do not apply.

· For a non-specific reference, the latest version applies.  In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TR 21.905: "Vocabulary of 3GPP Specifications ".

[2]
Void 

[3]
Void 

[4]
3GPP TS 23.040: "Technical realisation of SMS Point to Point".

[5]
3GPP TS 23.060: "General Packet Radio Service (GPRS) Service description; Stage 2".

[6]
3GPP TS 29.002: "Mobile Application Part (MAP) specification".

[7]
3GPP TS 29.018:"Serving GPRS Support Node (SGSN) - Visitors Location Register (VLR); Gs interface layer 3 specification".

[8]
3GPP TS 29.060: "GPRS Tunneling Protocol (GTP) across the Gn and Gp Interface".

[9]
3GPP TS  43. 005: "Digital cellular telecommunication system: Technical performance objectives".

[10]
3GPP TS 23.071: "Digital cellular telecommunications system; Location Services (LCS); Functional Description; Stage 2".

[11]
Void

[12]
3GPP TS 23.246: "Multimedia Broadcast/Multicast Service (MBMS) Architecture and Functional Description"

[13]
3GPP TS 29.274: " Evolved GPRS Tunnelling Protocol for EPS (GTPv2)"

[14]
3GPP TS 29.118:"Mobility Management Entity (MME) – Visitor Location Register (VLR) SGs interface specification".
[15]
3GPP TS 23.401: "General Packet Radio Service (GPRS) enhancements for  Evolved Universal Terrestrial Radio Access Network (E-UTRAN) access"

[16]
3GPP TS 29.275: "Proxy Mobile IPv6 Mobility and Tunneling Protocols"

[17]
3GPP TS 29.281: "GPRS Tunneling Protocol User Plane (GTPv1-U)"
[AA]
3GPP TS 24.008: "Mobile radio interface Layer 3 specification; Core network protocols; Stage 3"

[BB]
3GPP TS 24.301: "Non-Access-Stratum (NAS) protocol for Evolved Packet System (EPS); Stage 3"
1.2
Abbreviations

For the purposes of the present document, the abbreviations listed in 3GPP TR  21. 905 [1] apply.
UCR
UE Context Reestablishment
URCR
UE Requiring Context Reestablishment

DAIP
Data to Assist IMSI Paging
* * * Next Change * * * *

11.y Reestablishment of the UE context on S4-SGSN restart
11.y.1 General

See Section XX.

11.y.2 Procedures during PDN Connection Establishment and Modification
If the S4-SGSN supports this feature, the following procedures apply.

Based on various criteria, the S4-SGSN decides to enable or disable the URCR status of the UE. If the URCR status is enabled for the first time or if the DAIP value is changed from the previously provided value, the S4-SGSN shall provide the latest DAIP value to the SGW while making the URCR status enable. If the URCR status is disabled, the DAIP need not be provided to the SGW.

The URCR status and the DAIP values are passed to the SGW in the existing signalling message over S4 interface during the session establishment and session modification procedures as specified in 3GPP TS 23.060 [5]. The URCR status and DAIP values are applicable to only those session modification procedures which may change the previous value of DAIP. Some of the examples of such session modification procedures are SNRS relocation, etc. 
11.y.3 Procedures during S4-SGSN restart

If the S4-SGSN supports this feature, the following procedures apply.

The S4-SGSN receives "Paging Indication Request" message from the SGW which contains the IMSI and DAIP for one or multiple UEs as specified in 3GPP TS 29.274 [13]. For each IMSI the S4-SGSN initiates IMSI based paging procedure for the RA list and other parameters as provided by the DAIP value. The S4-SGSN sends "Paging Indication Response" message as the acknowledgement to the SGW. 
* * * Next Change * * * *

14.x Reestablishment of the UE context on MME restart

14.x.1 General

See Section XX.
14.x.2 Procedures during PDN Connection Establishment and Modification
If the MME supports this feature, the following procedures apply.
Based on various criteria, the MME decides to enable or disable the URCR status of the UE. If the URCR status is enabled for the first time or if the DAIP value is changed from the previously provided value, the MME shall provide the DAIP to the SGW while making the URCR status enable. If the URCR status is disabled, the DAIP need not be provided to the SGW.
The URCR status and the DAIP values are passed to the SGW in the existing signalling message over S11 interface during the session establishment and session modification procedures as specified in 3GPP TS 23.401 [15]. The URCR status and DAIP values are applicable to only those session modification procedures which may change the previous value of DAIP. Some of the examples of such session modification procedures are S1 based handover, X2 based handover etc.
14.y.3 Procedures during MME restart

If the MME supports this feature, the following procedures apply.

The MME receives "Paging Indication Request" message from the SGW which contains the IMSI and DAIP for one or multiple UEs as specified in 3GPP TS 29.274 [13]. For each IMSI the MME initiates IMSI based paging procedure for the TA list and other parameters as provided by the DAIP value. The MME sends "Paging Indication Response" message as the acknowledgement to the SGW.
* * * Next Change * * * *

XX UE context reestablishment on the restart of the MME/S4-SGSN
XX.1 Background
On the failure of the MME/S4-SGSN, all UE contexts (which were active before the failure) become invalid and released by the MME/S4-SGSN. On the detection of the same, the SGWs and the eNodeBs/RNCs also release the UE resources associated with the failed MME/S4-SGSN. Since the UE context and associated resources are released by the core and the radio network, the EPS services can not be provided to the affected UEs until the UE context is reestablished in the network. 
At the time of the MME/S4-SGSN failure, the affected UEs (anchored at the failed MME/S4-SGSN) are either in the connected mode or idle mode. On the detection of the MME/S4-SGSN failure, the associated eNodeBs/RNCs release the radio bearers allocated to the connected mode UEs. In general, the behavior of the affected UEs can be summarized as below:
· The connected mode UEs shall immediately initiate Service Request procedure as specified in 3GPP TS 23.401 [15] or 3GPP TS 23.060 [5], if it has pending uplink data to transfer. The Service Request procedure is rejected by the MME/S4-SGSN with the cause "Implicitly detached" as specified in 3GPP TS 24.301 [BB] and 3GPP TS 24.008 [AA]. The UE shall then perform new attach procedure and hence UE’s context is reestablished in the network.
· The connected mode UEs shall immediately initiate TAU/RAU procedure as specified in 3GPP TS 23.401 [15] or 3GPP TS 23.060 [5], if it has no pending uplink data to transfer. The TAU/RAU procedure is rejected by the MME/S4-SGSN with the cause "Implicitly detached" as specified in 3GPP TS 24.301 [BB] or 3GPP TS 24.008 [AA]. The UE shall then perform new attach procedure and hence UE’s context is reestablished in the network.
· The idle mode UE shall initiate TAU/RAU procedure as specified in 3GPP TS 23.401 [15] and 3GPP TS 23.060 [5], only after the TAU/RAU timer expires. The TAU/RAU procedure is rejected by the MME/S4-SGSN with the cause "Implicitly detached" as specified in 3GPP TS 24.301 [BB] or 3GPP TS 24.008 [AA]. The UE shall then perform new attach procedure and hence UE’s context is reestablished in the network.
On the MME/S4-SGSN failure, the affected UEs which are in connected mode, reattach to the network immediately and hence will experience minimal or no interruption of the EPS services. However, the affected UEs which are in idle mode, reattach to the network only after the expiry of the TAU/RAU timer. Since the TAU/RAU timer value is very large (54 minutes by default), the idle mode UEs experience the EPS services outage for longer duration.
The UE context reestablishment procedures are targeted to minimize the EPS services outage for the affected UEs, on the failure of the MME/S4-SGSN.
XX.2 UE Context Reestablishment Procedures
XX.2.1 General
The UE Context Reestablishment (UCR) is an optional feature for MME, S4-SGSN and SGW. The UCR is divided into following two phases:

· Preparation phase: During this phase, the MME/S4-SGSN is in good health and has a valid UE context. The MME/S4-SGSN prepares the SGW to assist the MME/S4-SGSN to reestablish the UE’s context in the event of the MME/S4-SGSN’s failure. This phase is characterized by the following functions.
i. Based on various criteria, the MME/S4-SGSN decides to enable/disable the context reestablishment for a particular UE, which is referred as "UE Requiring Context Reestablishment" (URCR) status. The URCR status "enabled" indicates that the UE is subjected to context reestablishment. The UE’s URCR status is provided by the MME/S4-SGSN to the associated SGW.
ii. For the UE with URCR status enabled, the MME/S4-SGSN provides the associated SGW with the Data to Assist IMSI Paging (DAIP). The associated SGW stores the URCR status and the latest DAIP for each UE as provided by the MME/S4-SGSN.
· Execution phase: This phase is executed only when the SGW detects failure and restart of the MME/S4-SGSN. This phase is characterized by the following functions. 
i. For UEs with URCR status enabled, the SGW provides DAIP to the MME/S4-SGSN for each UE.

ii. On the reception of the UE’s DAIP, the MME initates "Paging for EPS/GPRS services using IMSI" as specified in 3GPP TS 24.301 [BB] or 3GPP TS 24.008 [AA].
iii. On reception of the "Paging using IMSI", the UE initiates "Initial Attach" procedure and hence reattaches to the network. As the UE’s context is reestablished in the network, the EPS services can be delivered to the UE.
XX.2.2 Preparation phase

[image: image1]
Figure XX-1: UE Context Reestablishment procedures, Preparation phase
1.
During session establishment and session modification procedures, the MME/S4-SGSN decides to enable/disable URCR status of the UE based on various criteria as given below.
-
Subscription profile;
-
Currently active PDN connection, currently active bearer’s QCI values etc;

-
Operator’s local policy;
Based on the above criteria, the MME/S4-SGSN can decide to change the current URCR status to "enabled" or "disabled". Hence the previously "enabled" URCR status can be "disabled" dynamically by the MME; the previously "disabled" URCR status can be "enabled" by the MME/S4-SGSN based on the EPS services currently activated by the UE.
2.
During the existing S11/S4 interface signaling for the session establishment and/or session modification, the MME/S4-SGSN sends the URCR status to the associated SGW. If the URCR status is "enabled", the MME/S4-SGSN may provide the latest DAIP to the SGW. The DAIP is a container to hold UE paging related information, which can be used by the MME/S4-SGSN to initiate IMSI based paging request message to the UE in the event of MME/S4-SGSN failure. From the SGW point of view, the DAIP is just transparent container whose content is specific to the implementation of the MME/S4-SGSN. 
3. 
The SGW shall store the URCR status and latest DAIP for the UE, if it receives from MME/S4-SGSN. If the latest DAIP is not provided then the SGW assumes old value of DAIP as the latest value of DAIP. The MME/S4-SGSN shall provide the DAIP when the URCR status for a particular UE is enabled for the first time.
XX.2.3 Execution phase


[image: image2]
Figure XX-2: UE Context Reestablishment procedures, Execution phase

1.
The SGW detects path failure and restart of the associated MME/S4-SGSN as specified in section 18 and 3GPP TS 29.274 [13].
2. 
On the detection of the MME/S4-SGSN restart, the SGW performs restoration procedure as specified in sec. 16.1.1. Additionally, the SGW checks the URCR status of the affected UEs. If the URCR status of the UE is enabled then the SGW sends "Paging Indication Request" message to MME/S4-SGSN as specified in 3GPP TS 29.274 [13]. The SGW shall provide the latest DAIP to MME/S4-SGSN in "Paging Indication Request" message.
3.
The MME/S4-SGSN acknowledges the reception of the Paging Indication message by sending "Paging Indication Response" message to SGW.
4.
The MME/S4-SGSN initiates IMSI based paging based on the information received in the DAIP for the specified IMSI. Please refer to 3GPP TS 24.301 [] for IMSI based paging procedure.
5.
On reception of the paging request message with IMSI as UE identity, the UE shall deactivate any EPS bearer context(s) locally and initiates "Initial Attach" procedure. On the successful completion of the initial attach procedure the UE is reattached to the network and hence able to receive any EPS services.
* * * End of Changes * * * *
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