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1. Introduction
In the current TR 23.857, the solutions for SGW failure with ISR by MME/S4-SGSN re-establishing resources with a new SGW or the restarted SGW provides a way to recover the bearer and MM contexts after detection of SGW failure, however the solution has implication that the mobile terminating service such as IMS voice or mobile originating service can not be delivered for which corresponding PDN connections has not relocated in time. Considering the relocation of new SGW or the restated SGW can not be finished in a short time frame due to the load issue, it is rather critical issue that an enhancement or supplement is needed. This P-CR is to conclude the related solution on SGW failure when ISR is activated.
2. Reason for Change
This P-CR introduces a solution that allowing the MME/S4 SGSN perform the SGW relocation procedure when receiving the MO TAU Request/RAU Request message, and indicate ISR deactivation in the TAU Response/RAU Response message.

The P-CR also introduces a solution that allowing the MME/S4 SGSN perform the SGW relocation procedure and initiate the GUTI Relocation or P-TMSI Relocation Procedure with a non-broadcast TAI or RAI to force the UE to perform the TAU/RAU procedure for ISR deactivation when receiving the MO Service Request message.
This P-CR also introduces a solution that allowing the PGW send paging request to a new SGW or the restarted SGW when the PGW receives downlink data on certain PDN connection and the corresponding PDN connection has not been relocated yet, to be able to deliver the MT service to those UEs which are affected by a SGW restart or failure. 
3. Conclusions
4. Proposal

It is proposed to agree the following changes to 3GPP TR 23.857 v1.3.0.
* * * First Change * * * *

6.5.3.x
Solution 3 for SGW failure with ISR
6.5.3.x.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 or restart. The solution could be used as complement to solution 1 for SGW failure with ISR as specified in subclause 6.5.1, or it could be used as standalone solution to the SGW failure with ISR. 
6.5.3.x.1.1

Mobile Terminating service handling.
The solution makes it is possible that the mobile terminating service such as IMS voice could be delivered to the UE even after SGW failure or restart. The solution includes the following steps:

1)
The MME and S4-SGSN and PGW maintain the bearers and MM contexts after detection of SGW failure or restart 
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, the PGW can paging the MME and SGSN through the following alternatives：


The PGW selects a SGW to send a paging request message including IMSI and MME/S4-SGSN Identifier, while the SGW relay this paging request message to the MME or S4-SGSN, the MME/S4-SGSN shall forward the page request over S3 interface to the ISR associated S4 SGSN/MME; or 
The PGW selects a SGW to send a paging request message including IMSI and MME Identifier and S4-SGSN Identifier, while the SGW relay this paging request message to the MME and S4-SGSN; or
The PGW selects a SGW to send a paging request message including IMSI, while the SGW relay this paging request message to the all connected MME and S4-SGSN within MME and S4-SGSN pool by local configuration.
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 and performing the possible security procedure, the MME/S4-SGSN shall start SGW relocation procedure as specified in solution 2 for SGW failure without ISR in subclause 6.3.2. In addition, the MME/S4-SGSN initiates the GUTI Relocation or P-TMSI Relocation Procedure with a non-broadcast TAI or RAI to force the UE to perform the TAU/RAU procedure for ISR deactivation after the SGW relocation procedure.
6.5.3.x.1.2
Mobile Originating Service handling
When receiving the UE initiated TAU Request/RAU Request message, the MME/S4 SGSN performs the SGW relocation procedure, and informs the UE in the related TAU/RAU Accept message to disable ISR as specified in 3GPP TS 23.401[19] and 3GPP TS 23.060 [5]. 
When receiving the UE initiated Service Request message, the MME/S4 SGSN performs the SGW relocation procedure, and initiates the GUTI Relocation or P-TMSI Relocation Procedure with a non-broadcast TAI or RAI to force the UE to perform the TAU/RAU procedure for ISR deactivation.
6.5.3.x.2

Evaluation
6.5.3.x.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.
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.x.2.2

Cons
Extra Signalling introduced in the network: Extra signalling over S5/S8 to update MME/S4-SGSN identifier in PGW during intra SGW mobility case or extra signalling over S4/S11 interface when the SGW forwards paging request without MME/S4-SGSN identifier from PGW. 
* * * End of Changes * * * *

