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1. Introduction
This P-CR discusses the SGSN restart for CS service when the ISR is active.
2. Reason for Change
When the MME and S4-SGSN are normal, if the VLR receives the MT service, it will send the SGs-Paging Request to the MME. Then the MME will send the CS paging Indication to the S4-SGSN if the ISR is active.  Both the MME and the SGSN will send the Paging Request to the UE with S-TMSI/P-TMSI and CS Indicator. In this case the UE will fall back to the CS domain. Note that if the UE is active, the Gs will not exist.
However if S4-SGSN restart, there is no UE information in the SGSN. The S4-SGSN can not perform the normal P-TMSI paging. 
The following is excerpted from the section 5.2.1 of TS 29.018, 

While domain specific access control of the PS domain is ongoing the VLR shall be configured to send paging messages on the Gs, A and Iu-CS interfaces. The VLR may apply implementation specific rules for sending the paging on the A and Iu-CS interfaces; e.g. paging on the A and Iu-CS interfaces may be limited to cases when the GPRS MS did not respond to a first paging on Gs interface.

The following is excerpt from the section 5.1.2.2 of TS29.118,
While domain specific access control of the PS domain is ongoing, the VLR shall be configured to send paging messages on both the SGs and the A/Iu interface. The VLR may apply implementation specific rules for sending the paging on the A/Iu interface; e.g. paging on the A/Iu interface may be limited to cases when the UE does not respond to a first paging on SGs interface.
Both the excerpted sections only consider the non-ISR case. 
When the MME restarts, since there is no SGSN and UE information in the MME. The MME can not page UE with S-TMSI and send the SGs Paging Request to the SGSN.  If only VLR pages the UE, the UE can not be paged if the UE is in the PS side. 

When the SGSN restarts, the MME and VLR can perform normal paging. However if the UE is in the SGSN side, the UE still can not receive the MT service for long time.
This paper proposes a new solution on the restoration for the SGSN restart when ISR is active.
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 * * * *

6.6
Restoration of CS services after MME/S4-SGSN failure
6.6.1
Introduction

This clause investigates possible solutions preventing failure of Mobile Terminated CS services upon an MME failure without restart or restarting after delay.  See clause 5.2.3.1 "Outage of CS services".
This clause also investigates possible solutions on the S4-SGSN failure for CS service when ISR is active.
* * * Next Change * * * *

6.6.x
Alternative Solutions for Restoration of CS services after S4-SGSN failure when ISR is active
6.6.x.1
Solution 1 – Providing MT CS services delivery in non-failed MME service area
6.6.x.1.1
Description

This solution enables the network to continue delivering MT CS services (e.g. CSFB or SMSoSGs) to UEs in the non-failed MME service area. 

When the MME detects the associated SGSN has restarted, the MME shall maintain the associated SGSN control plane address if the SGs is activated
This solution includes the following steps:

1)
Upon receipt of mobile terminated CS services (e.g. CS call), the VLR selects sends a SGs paging request to this the associated MME. 
2)
The MME sends the CS Paging Indication with IMSI to the SGSN.
After receiving the SGs-Paging Request message from the VLR, the MME sends the Paging Request with S-TMSI and CS indicator. If the UE receives this paging Request, the UE will perform CS fallback as specified in 3GPP TS 23.272[8]. Additionally, the MME sends the CS Paging Indication with IMSI to the SGSN. This CS Paging Indication can trigger the SGSN send the Paging Request with IMSI and PS Indicator to the UE. If the UE receives the Paging Request with IMSI and PS Indicator, the UE will be reattached to the network. 
3)
The MME deactivates the ISR after the CS call is finished.
If the UE performs the CS fallback from the MME side, after the CS call is finished, the MME shall deactivate the ISR if the UE performs the TAU procedure. 

NOTE:
The TAU procedure may be triggered by a new TAI list which was included in the GUTI Reallocation procedure. 

6.6.x.1.2
Evaluation
6.5.x.1.2.1

Pros
This subclause lists the pros of solution 1 for SGSN Failure for CS service as following:

MT CS service after SGSN restart: This approach enables the network to deliver the complete CS service via the healthy MME.
6.5.x.1.2.2

Cons
This subclause lists the cons of solution 1 for SGSN Failure for CS service as following:

Impacts on the MME and SGSN: This approach requires the MME and SGSN supports the CS paging Indication with IMSI message.
* * * End of Changes * * * *

