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1. Introduction
This paper concludes the restoration for the PGW partial failure.
2. Reason for Change
There is one solution on the PGW partial failure. In this solution, when the MME detects the PGW partial failure from the Delete PDN connection Set Request message, the MME can restore the PDN connection. This would let UE to initiate the PDN connection establishment. In this paper, this solution is proposed to be included in the conclusion part and be for normative work.
3. Conclusions

<Conclusion part (optional)>

4. Proposal

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

7.x
Restoration for node partial failure
7.x.1
Restoration for MME partial failure
7.x.2
Restoration for SGW partial failure

7.x.3
Restoration for PGW partial failure
7.x.3.1
Conclusion
Through the preceding technical investigation within this technical report, it is concluded that certain serious misoperations can occur upon PGW partial 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 enhancement documented in subclause 6.8.3.1 to provide service resiliency after a PGW partial failure. 
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 subclause 6.4.1.1




No new specifications are required. 

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. 

Table A.4 identifies the existing specifications within CT Working Groups that require modification to define the Restoration procedure for the PGW partial failure recommended by this feasibility study.

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

	3GPP TS 23.007
	CT4
	Define the stage 2 enhancement along with the principle documented in subclause 6.8.3.1




No new specifications are required. 

* * * End of Changes * * * *

