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1. Introduction
2. Reason for Change
Similar misoperations as those currently documented for PGW failure with restart also exist for PGW failure w/o restart. No restoration solution had been defined so far to cover this failure scenario. 

CR 23.007 0177 was agreed during the CT4#54bis meeting. Beyond implementing the current conclusions of the TR for PGW restoration, it also adds the option for the SGW to send a PGW Restart Notification message to the MME/SGSN when the SGW detects that a PGW has failed and not restarted. 
It is proposed to capture this enhancement in the TR for completeness of the specification.

3. Conclusions

4. Proposal

It is proposed to agree the following changes to 3GPP TR 23.857 v1.5.0.
* * * First Change * * * *

5.5.3
PGW failure without Restart


According to the current mechanism described in 3GPP TS 23.007 [2], mobile terminated services cannot be delivered to the UE for a long time if a PGW fails without restart. The PGW cannot send downlink data to the SGW. Additionally when detecting a path failure with the peer PGW, the SGW deletes the affected PDN connections immediately or a bit later if the path is still down after an operator configurable maximum path failure duration. 
The SGW cannot signal the PGW failure to the MME/S4-SGSN either, which prevents the MME/S4-SGSN to restore PDN connections (via alternative PGWs). 
* * * Next Change * * * *

6.4.1
Solution 1 for PGW failure with restart
* * * Next Change * * * *

6.4.2
Solution 2 for PGW failure without restart
6.4.2.1

Description

If the optional feature PGW Restart Notification is supported by the SGW and MME/S4-SGSN, the SGW may also send a PGW Restart Notification message to the MME or S4-SGSN if the SGW detects that a peer PGW has failed and not restarted. The PGW Restart Notification message shall include the control plane IP address of the PGW, the control plane IP address of the SGW on the S11/S4 interface and the cause value "PGW not responding". It is an implementation matter how an SGW becomes aware that a PGW has failed and has not restarted, e.g. the SGW detects a signalling path failure with the PGW for a duration exceeding the maximum path failure duration timer (see 3GPP TS 23.007 [2] clause 20.2.1).
6.4.2.2

Evaluation
6.4.2.2.1

Pros
Same as for PGW failure with restart

6.4.2.2.2

Cons
Same as for PGW failure with restart 
* * * Next Change * * * *

7.4
PGW restoration
Through the preceding technical investigation within this technical report, it is concluded that certain serious misoperations can occur upon PGW failure with the procedures currently specified in 3GPP, e.g. a subscriber may not be able to receive any downlink data packets until other procedure (such as Service Request) makes the UE  reattach to the network. 

It is recommended to standardize the enhancements documented in subclauses 6.4.1.1 and 6.4.2.1 to provide service resiliency after a PGW failure with or without restart. 
This solution enables the UE to initiate the PDN Connection establishment or PDP Context Activation procedure with same APN. 
It is further recommended that Stage 2 and Stage 3 work be specified within existing specifications as defined within Annex A.
* * * Next Change * * * *

Annex A (informative):
Impacts to Specifications

Table A.1 identifies the existing specifications within CT Working Groups that require modification to define the MME/S4-SGSN Node Restoration procedure recommended by this feasibility study.

Table A.1 Impacts for MME/S4-SGSN restoration with or w/o ISR
	Existing Specification
	Responsible WG
	Brief summary of impacts

	3GPP TS 23.007
	CT4
	Without ISR: 
The steps 1, 2 and 3 in the subclause 7.1.2  will be specified.
The possible examples in the NOTE1 to reduce the impact on the radio resources will NOT be specified in TS 23.007 

With ISR: 

The principles described in subclause 6.5.2.1.1 will be specified.

	3GPP TS 29.274
	CT4
	A supported feature is defined for the Downlink Data Notification with TEID “0”
Extension to TEID “0” Downlink Data Notification message to contain the IMSI.

With ISR:

The Modify Bearer Request message shall be sent as part of the network triggered service restoration procedure with ISR during an intra MME TAU and an intra S4-SGSN RAU procedure for UEs that had ISR active before either the MME or the S4-SGSN has restarted.

The Serving Network and Rat Type IEs are sent within the Modify Bearer Request message during the TAU/RAU without MME/SGSN and SGW change.



No new specifications are required. 

Table A.2 identifies the existing specifications within CT Working Groups that require modification to define the PGW Restoration procedure recommended by this feasibility study.

Table A.2 Impacts for PGW restoration
	Existing Specification
	Responsible WG
	Brief summary of impacts

	3GPP TS 23.007
	CT4
	Define the stage 2 enhancement along with the principle documented in subclauses 6.4.1.1 and 6.4.2.1.


	3GPP TS 29.274
	CT4
	Extend the PGW Restart Notification message with a new Cause IE allowing the SGW to notify the MME/S4-SGSN that the peer PGW has failed and not restarted.


Table A.3 identifies the existing specifications within CT Working Groups that require modification to define the procedure to restore CS services after an MME failure recommended by this feasibility study.

Table A.3 Impacts for Restoration of CS services after an MME failure
	Existing Specification
	Responsible WG
	Brief summary of impacts

	3GPP TS 23.007
	CT4
	Define stage 2 requirements along the principles documented in subclause 6.6.2.1.

	3GPP TS 29.118
	CT1
	Define stage 3 requirements along the principles documented in subclause 6.6.2.1.

	3GPP TS 23.018
	CT4
	The VLR may signal MTRF support in the MAP Update Location request it signals to the HLR upon the establishment of the SGs association.


No new specifications are required. 

* * * End of Changes * * * *

