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Abstract of the contribution: This document proposes to simplify the ISR solution for CS fallback.
Introduction
The current ISR solution for CS fallback described in TS 23.272 has a number of unresolved issues. This contribution shows how these issues can be solved or avoided by simplifying the ISR solution for CS fallback.

Discussion
Current ISR Solution

The ISR solution described in 23.272 keeps either Gs to the SGSN or SGs to the MME active. When a TAU is performed the SGs is activated between the MME and MSC and the Gs is removed. When a RAU is performed the Gs is established between SGSN and MSC and the SGs is removed. For each UE there is hence only one interface active at the same time and the MSC sends paging over the currently active Gs or SGs interface. The paging messages are forwarded from SGSN to MME or from MME to SGSN to cover the cases where the UE is camping on LTE when it has a Gs interface active and vice versa.
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Issues with the current ISR solution

1, The solution is dependant on Gs being used in 2G/3G
In case the Gs is not used in 2G/3G it is not possible to send page to the MME when the SGs is not activated. 

Possible solution: The MSC can be enhanced keep the SGs interface active even if the UE performs an LA update in 2G/3G. In addition the MSC should page both over the SGs interface and also send a normal CS page over 2G/3G.
2, The Gs interface paging needs to be updated with CM information and possibly CLI
Gs needs to carry the same information as SGs in order to support paging in LTE. This means e.g. that CLI and CM information should be supported in the Gs interface and this information should also be forwarded from SGSN to the MME. 
Possible solution: The information in the Gs interface paging message and “page forwarding message” between SGSN and MME can be included in the specifications but it means that also the Gs interface is impacted by CS fallback.
3, Periodic timer expires where the interface to the MSC is active and the UE is camping on the other technology (e.g. the Gs is active between SGSN and MSC, the UE camps on LTE, and the periodic timer in SGSN expires) 
In this cases MT CS services will fail until the UE performs the next RAU or TAU. 
Possible solution: CS fallback UE’s could be forced to perform a new RAU or TAU, on the access it camps, when any of the periodic timers expires. For example if the UE’s periodic RAU timer expires when the UE is camping on LTE it would perform a TAU. This would ensure that there is always one active interface Gs or SGs that could be used to reach the UE with paging messages from the MSC.     
4, MT SMS when Gs is established and the UE is camping on LTE
The SMS service does not require fallback and the MME should receive enough information to trigger a normal S-TMSI page without CS FB indication. In addition the actual SMS and the ACK should somehow be sent via the MME to the UE. 
Possible solutions: One way is to add the capability to relay SMS over Gs and the SGSN to the MME another way is to by using error handling to trigger the UE to perform a new TAU and then send the SMS to the UE via the MME.
5, MO SMS when Gs is established and the UE is camping on LTE
In this case an idle UE performs a normal service request procedure with no special CS fallback indication then it send the SMS in an uplink NAS transport message to the MME. An active UE would just send the SMS in an uplink NAS transport message to the MME. When the MME receives the uplink NAS message it does however not have any active SGs interface for the UE and it is unclear what should happen. 
Possible solution: The MME could use error handling to reject the SMS with a cause that should trigger the UE to perform a new TAU, then the UE can retry sending the SMS.
Impact of the current ISR solution for CSFB
As can be seen above there are a number of open issues with the current ISR solution for CS fallback that needs to be resolved. There are possible solutions for all issues but they also add further complexity to the IS solution for CS fallback.
For the complete the ISR solution for CS fallback it seems like the following nodes and interfaces will be impacted: 
· The MSC to remove the dependency on Gs in 2G/3G 
· The Gs interface to add CM information and possibly CLI

· New messages between the SGSN and MME to forward paging messages

· SGSN will need new paging functionality to forward paging to MME

· UE needs to track CS registration and need new triggers for RAU/TAU

· The error handling procedures related to MO/MT SMS should be able to trigger new TAU and retry of SMS sending
· Possibly new SMS relay procedures over SGSN/Gs 

In total the current ISR solution for CS fallback has a significant impact on a number of nodes and interfaces which has triggered us to look for possible simplifications. In addition the SMS services will rely on the use of error handling procedures.
Simplified solutions
We have found two ways to significantly simplify the ISR solution for CS fallback 
1, Enhance the MSC to enable parallel registration and paging in 2G/3G and LTE.
This means that the MSC shall maintain the CS registration over 2G/3G and over LTE independently.  The MSC shall hence not remove the SGs due to a registration and activation of a Gs interface or vice versa. The MSC shall also page in parallel over 2G/3G and LTE if both registrations are active. 
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This simplified solution requires some enhancement of the MSC to support ISR for CS fallback but it resolves all ISR issues and it gives the full ISR benefits also for CS fallback UE’s. 
In addition the solution is significantly simplified, since there are:
- no impact on the SGSN or MME
- no impact on Gs
- no need for page message forwarding between SGSN and MME
- no extra UE functionality to support ISR for CS fallback 
- no need to rely on error handling functionality for SMS
2, Force the CS fallback UE’s to always perform a RAU/TAU update when moving between 2G/3G and LTE
This would ensure that Gs is always active when the UE camps on 2G/3G and that SGs is always active when the UE camps on LTE. This would be the simplest solution since it removes all CS fallback specific ISR impacts from the network and it’s only the UE that needs to trigger the RAU/TAU update when moving between 2G/3G and LTE. The drawback of the solution is that it effectively removes all benefits of ISR for CS fallback UE’s.
Proposal
It proposed that SA2 endorses one of the simplified CS fallback ISR solutions above.
If SA2 endorses solution 1, there is a CR to implement the changes in TS 23.272 is available in TD S2-085628. 
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