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1. Introduction
This P-CR proposes to make some enhancement on solution 3, which can be used as complement to solution 1 for SGW failure with ISR to make the SGW restoration procedure and deactivate ISR of the UE.
2. Reason for Change
Solution 3 proposes to use the Mobile Terminating service and Mobile Originating service as triggers to make the SGW re-selection procedure and to deactivate ISR state in the UE.
For the SGW failure without ISR scenario, we agree to use the solution 1 that MME/S4-SGSN re-establishing resources with new SGW or to the old SGW after its recovery as base solution and use solution 2: PGW initiated paging request at receiving downlink data/signaling as supplement to solution 1.

Similar with the SGW failure without ISR case, it is also proposed to select 1: deactivate ISR after its recovery as base, and revise solution 3 for PGW initiated paging request at receiving downlink data/signaling to deactivate ISR as supplement.
3. Conclusions

4. Proposal

It is proposed to agree the following changes to 3GPP TR 23.857 v1.8.0.
* * * First Change * * * *

6.5.3.3
Solution 3 for SGW failure with ISR

6.5.3.3.1

Description
The solution 3 enables the mobile terminating service such as IMS voice or mobile originating service can be delivered even after SGW failure with or without restart. 
The solution could be used as complement to solution 1 for SGW failure with ISR as specified in subclause 6.5.1 of this TR. The solution includes the following steps on top of the solution 1:


1) The MME/S4-SGSN supporting the PGW triggered SGW restoration procedure shall include the MME/S4-SGSN identifier IE in existing signaling over the S11/S4 interface:

This step handling can be referred to solution 2 for SGW failure without ISR in subclause 6.3.2. 



2)
Downlink Data packets or signaling arrives at the PGW
This step handling can be referred to solution 2 for SGW failure without ISR in subclause 6.3.2. 
In addition, if the MME/S4-SGSN received a PGW Downlink Triggering Notification message containing MME Identifier or S4-SGSN Identifier from the SGW for those UEs of which PDN Connections are associated with failed SGW, the MME/S4-SGSN shall process the PGW Downlink Triggering Notification message and forward the message over S3 interface to the ISR associated S4 SGSN/MME, only IMSI is included in this message. 
If the ISR associated S4-SGSN/MME, which receives PGW Downlink Triggering Notification message only including IMSI, can not find UE context corresponding to the IMSI, it shall send a PGW Downlink Triggering Notification Acknowledge message only with rejection cause code, e.g. Context Not Found, to the MME/S4-SGSN. If the ISR associated S4-SGSN/MME, which receives PGW Downlink Triggering Notification message only including IMSI, can find UE context corresponding to the IMSI, it performs P-TMSI/S-TMSI paging in the step3 and sends PGW Downlink Triggering Notification Acknowledge message back to the MME/S4-SGSN with an acceptance cause code.


3)
The MME and S4-SGSN perform Network Initiated Service Request procedure as specified in subclause 5.3.4.3 of 3GPP TS 23.401[6] and in subclause 6.12.1A of 3GPP TS 23.060[7] with the following: 
After the MME/S4-SGSN receiving NAS message Service Request, the MME/S4-SGSN shall start ISR deactivation and SGW restoration procedure as specified in subclause 6.5.3.1.



6.5.3.3.2

Evaluation
6.5.3.3.2.1

Pros

The mobile terminating services can be delivered to the idle UEs: The PGW triggered paging request upon receiving downlink data at the SGW restart or failure makes sure the terminating services can be delivered to the idle UEs.
Avoid potential signalling overload in the network due to SGW failure: This solution which based on the received downlink traffic can spread signalling traffic for restoration of EPS Service over the time. The MME/S4-SGSNs which are associated the failed SGW can make use of the Service Request, which is the result of paging request triggered by PGW, to perform SGW relocation. For those Idle UEs, e.g. without performing service request, TAU/RAU, the SGW relocation procedure could be performed until next Periodic TAU/RAU.  
The mobile originating services will be not affected: The MME/S4 SGSN performed SGW relocation procedure and triggered the UE deactivate the ISR state on receiving the NAS message.

6.5.3.3.2.2

Cons
Extra Signalling introduced in the network: Extra signalling over S4/S11 interface when the SGW forwards paging request without MME/S4-SGSN identifier from PGW. Extra signalling over S3 to request the ISR associated mobility management node to paging the UE.
Extra Processing and Memory needed in PGW during normal mode of operation: The PGW needs to process and store MME/S4-SGSN identifier per PDN connection.
* * * End of Changes * * * *

