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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 realization of the Short Message Service (SMS)".

[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: "General Packet Radio Service (GPRS); Serving GPRS Support Node (SGSN) - Visitors Location Register (VLR); Gs interface layer 3 specification".

[8]
3GPP TS 29.060: "General Packet Radio Service (GPRS); GPRS Tunneling Protocol (GTP) across the Gn and Gp interface".

[9]
3GPP TS 43.005: "Technical performance objectives".

[10]
3GPP TS 23.071: " 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: "3GPP Evolved Packet System (EPS); Evolved General Packet Radio Service (GPRS) Tunnelling Protocol for Control plane (GTPv2-C); Stage 3".

[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 (PMIPv6) based Mobility and Tunneling protocols; Stage 3".

[17]
3GPP TS 29.281: "General Packet Radio System (GPRS) Tunneling Protocol User Plane (GTPv1-U)". 

[18]
3GPP TS 23.402: "Architecture enhancements for non-3GPP accesses".
[19]
3GPP TS 24.301: "Non-Access-Stratum (NAS) protocol for Evolved Packet System (EPS); Stage 3".
[20]
3GPP TS 24.008: "Mobile radio interface Layer 3 specification; Core network protocols; Stage 3".
[21]
3GPP TS 29.213: "Policy and charging control signalling flows and Quality of Service (QoS) parameter mapping ".
[22]
IETF RFC 5847: "Heartbeat Mechanism for Proxy Mobile IPv6".
[23]
3GPP TS 23.018: "Basic call handling; Technical realization".

[24]
3GPP TS 23.236: "Intra-domain connection of Radio Access Network (RAN) nodes to multiple Core Network (CN) nodes".

[25]
3GPP TS 29.212: "Policy and Charging Control (PCC); Reference points".
[26] 
IETF draft-ietf-netext-update-notifications-00: "Update Notifications for Proxy Mobile IPv6".

Editor's Note:
The above document cannot be formally referenced until it is published as an RFC.
* * * Next Change * * * *

27.2.2
MME/S4-SGSN triggered SGW restoration 

27.2.2.1
General
The following requirements shall apply if the MME/S4-SGSN, the PGW and the PCRF support this feature. 

The MME/S4-SGSN, PGW, and PCRF for PMIP based S5, shall know by local configuration whether this MME/S4-SGSN triggered SGW restoration procedure is supported in the PLMN, i.e. by peer PGWs, PCRFs and MME/S4-SGSNs. The PGW shall assume that either all or none of the MMEs/S4-SGSNs in the PLMN support this procedure.Upon detecting an SGW failure with or without restart (relying on restart counter as specified in clause 18 "GTP-C based restart procedures" and clause 19 "PMIP based restart procedures", or implementation e.g. preconfigured path failure timer), the MME/S4-SGSN and PGW shall maintain the bearers and MM contexts of the PDN connections affected by the SGW failure and eligible for restoration, instead of removing associated resources as per procedures specified in subclauses 14.1A.1 and 17.1A.1. 
For PMIP based S5, when the PCRF detects an SGW failure or restart, the PCRF shall maintain the IP-CAN sessions and delete locally the Gxc sessions affected by the SGW failure. 
NOTE 1:
The PGW notifies the PCRF about the termination of IP-CAN sessions associated to PDN connections that are not restored by the MME/S4-SGSN within an operator configurable period.

The PDN connections eligible for restoration are determined by the MME/S4-SGSN and PGW based on same operator's policies, e.g. based on QCI, ARP and/or APN.

NOTE 2:
The PCRF is not aware of which PDN connections are eligible for restoration. When the PGW detects an SGW failure, the PGW requests the PCRF to terminate IP-CAN sessions associated to  PDN connections affected by the SGW failure and not eligible for restoration.
Maintaining the PDN connections affected by the SGW failure enables the MME/S4-SGSN to restore the corresponding bearers of the UE by selecting a new SGW or the restarted SGW. These PDN connections are maintained for an operator configurable period (T-Release-PDN timer), which is locally provisioned on MME/S4-SGSN and PGW, that by default should cover the periodic tracking area update timer (timer T3412) as specified in 3GPP TS 24.301 [19] or the periodic routing area update timer (timer T3312) as specified in 3GPP TS 24.008 [20]. After the expiry of the T-Release-PDN timer the MME/S4-SGSN and the PGW should delete any EPS bearer contexts that have not been restored via a new or the restarted SGW. 
NOTE 3:
The PGW's capability of supporting this SGW restoration procedure is stored per PDN and per UE by the serving MME/S4-SGSN. For a UE with multiple active PDN connections, some PGWs may support the SGW restoration procedure while others do not support the same. E.g. SGW restoration procedure may be supported for a PDN connection with local breakout while not supported for another PDN connection with home routed traffic. The restoration procedures upon SGW failure specified in subclauses 14.1A.1 and 17.1A.1 apply to the PDN connections for which the SGW restoration procedure is not supported or not applicable. 

* * * Next Change * * * *

27.2.2.3
PGW procedure

The PGW shall maintain the PDN connections affected by the SGW failure and eligible for restoration for an operator configurable period (T-Release-PDN timer), as specified in subclause 27.2.2.1.  

The PGW should maintain the GBR bearers of the PDN connections eligible for restoration for an operator configurable period (T-Release-GBR), which should be much shorter than the T-Release-PDN timer. Upon expiry of the T-Release-GBR timer, the PGW shall release GBR bearers that have not been restored yet and inform the PCRF about the corresponding PCC rule inactivation, with a cause as specified in 3GPP TS 29.212 [25]. 
NOTE:
This is a safeguard mechanism to avoid e.g. overcharging the user in IMS for sessions not already terminated by IMS (e.g. by the far end user of a VoIP call).

The PGW shall discard downlink packets received for a PDN connection maintained after an SGW failure that has not been restored yet. 
The PGW shall stop charging for PDN connections maintained after an SGW failure which have not been restored yet.
The PGW shall reject any IP-CAN Session Modification Request received for a PDN connection maintained after an SGW failure but not restored yet, with a rejection cause as specified in subclause B.3.14 of 3GPP TS 29.212 [25]. For these IP-CAN sessions for which an IP-CAN session modification has been rejected, the PGW shall subsequently inform the PCRF when the PDN connection is restored in order to enable the PCRF to update the PCC rules in the PGW if necessary as specified in subclause B.3.14 of 3GPP TS 29.212 [25]. 

The PGW shall accept an IP-CAN Session Termination Request received for a PDN connection maintained after an SGW failure but not restored yet, with an acceptance cause as specified in 3GPP TS 29.212 [25] and release the affected PDN connection locally. If subsequently the MME/S4-SGSN attempts to restore the PDN connection, the PGW shall reject the Modify Bearer Request (for GTP based S5) or the Proxy Binding Update (for PMIP based S5) with the cause "Context Not Found" as specified in 3GPP TS 29.274 [13] and 3GPP TS 29.275 [16] after the corresponding PDN connection has been released locally.
* * * Next Change * * * *

27.2.3.4
PGW procedure

During normal mode of operation (i.e. before SGW failure with/without restart):

The PGW shall store the MME/S4-SGSN identifier received in the last Create Session Request or Modify Bearer Request message (for GTP based S5) or Proxy Binding Update (for PMIP based S5) per PDN connection. If the PGW receives a Modify Bearer Request without MME/SGSN identifier, it shall delete the stored MME/S4-SGSN identifier.

NOTE 1:
This allows the PGW to have the serving MME/S4-SGSN address whenever there is S5 signalling message. However this cannot ensure that the PGW is always aware of the current serving MME/S4-SGSN address. E.g. during an inter-MME HO without SGW change, the current serving MME/S4-SGSN address will not be propagated to the PGW if there is no S5 signalling.

During SGW restoration procedure:
When downlink data packets or signalling other than an IP-CAN Session Termination Request arrives at the PGW, for a PDN connection associated with a failed SGW and that has not been restored yet (as specified in subclause 27.2.2), and the PDN connection is eligible for PGW initiated Downlink triggering based on operator's policies, e.g. for IMS PDN connection, the PGW shall proceed as follows:
· the PGW shall select a SGW (i.e. the restarted or an alternative SGW) which supports the PGW triggered SGW restoration procedure, based on local configuration; 

· for GTP-based S5, the PGW shall then send a PGW Downlink Triggering Notification message including the IMSI and the MME/S4-SGSN identifier if available;

· for PMIP-based S5, the PGW shall then send an PMIP Update Notification message as specified in IETF draft-ietf-netext-update-notifications [26] to indicate it is a PGW initiated downlink triggering notification, including the IMSI and the MME/S4-SGSN Identifier when it is available; 

-
the PGW should not send a new PGW Downlink Triggering Notification message (for GTP-based S5) or Update Notification message (for PMIP-based S5) in very short time if it continues to receive subsequent downlink data or signaling for the same PDN connection. It is an implementation option how many times/how frequently the PGW should send subsequent PGW Downlink Triggering Notification message (for GTP-based S5) or Update Notification message (for PMIP-based S5) before discarding the downlink packets or rejecting signalling.
-
the PGW shall handle an IP-CAN Session Modification Request received from the PCRF  as specified in subclause B.3.14 of 3GPP TS 29.212 [25] as if the PDN connection had not been affected by the SGW failure i.e. was in a normal state . After accepting an IP-CAN session modification request, if the MME/S4-SGSN does not restore the PDN connection shortly after the PGW initiated triggering, the PGW shall report the modification failure to the PCRF with a cause as specified in subclause B.3.14 of 3GPP TS 29.212 [25]. 

The PGW shall behave as specified in subclause 27.2.2.3 if the PGW receives an IP-CAN Session Termination Request for a PDN connection associated with a failed SGW and that has not been restored yet.

NOTE 2:
To ensure the delivery of downlink data, it is implementation specific whether the PGW buffers or not the downlink data until the PDN connection is restored. The application functions e.g. P-CSCF for IMS, may also retransmit the data packets.

NOTE 3:
The operator policies for PDN connections eligible for restoration (i.e. to be maintained upon SGW failure as per subclause 27.2.2) and PDN connections eligible for PGW initiated downlink triggering may differ, i.e. the PDN connections eligible for PGW initiated downlink triggering may be a subset of the PDN connections eligible for restoration.

* * * End of Changes * * * *
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