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Abstract of the contribution: This document summarizes all the unresolved issues from S2-085627_CSFB ISR(Ericsson), S2-085643(HuaWei), S2-085756(NSN), and S2-085799(ZTE) about the current ISR solution for CS fallback. It gives some analysis about the issues and the alternative ISR solutions for CS fallback.
Introduction
There are 8 contributions on ISR&CSFB solution at this meeting as following:
S2-085627 and S2-085628 (Ericsson), about ISR&CSFB solution;

S2-085643 and S2-085644(HuaWei), about ISR&CSFB solution too;

S2-085756(NSN) and S2-085801(ZTE), about the ISR&CSFB MT SMS;

S2-085799 and S2-085800(ZTE), about no Gs interface ISR&CSFB scenario.
As pointed out by contribution S2-085627 and S2-085643, the current ISR&CSFB solution maybe has some unresolved issues. Let us discuss all the issues and decide the solutions we should adopt at this meeting.
Discussion
Current ISR Solution
The ISR solution described in TS 23.272 keeps either Gs to the SGSN or SGs to the MME active. When a TAU/LAU is performed the SGs is activated between the MME and MSC and the Gs is removed. When a RAU/LAU 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&CSFB solution
There are about 6 unresolved issues from S2-085627_CSFB ISR(Ericsson), S2-085643(HuaWei), S2-085756(NSN), and S2-085799(ZTE) about the current ISR&CSFB solution. 
1, About no Gs interface scenario

[from Ericsson S2-085627]:

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.

{This issue also pointed out in S2-085643(HuaWei)
Issue 3: MSC needs to be updated to be aware of ISR status
…

Paging on SGs and Iu/A in parallel.

…}

[Analysis]:
For this issue, we think this is not the fault of the current ISR&CSFB solution. Yes, the current ISR&CSFB solution could not apply in this scenario. We need make a decision whether we need the scenario and the solution for it as ZTE proposes in S2-085799 and S2-085800. Because some operators and vendors think this scenario is necessary, but others think it is not necessary. Let us discuss it at this meeting. 
As for two Gs/SGs association ISR&CSFB solution, it can not apply in this scenario too. When Gs interface is not used in 2G/3G，there is no way to establish Gs association. The network indicates to the UE the network mode in system information, the UE will do LAU in 2G/3G, the SGs association will be deleted when MSC/VLR receive the LAU message from the UE. 
IF the UE first attach in LTE, then move to 2G/3G, do LAU and RAU, ISR is active, but SGs association is deleted, when UE move back to LTE, there will be no combined TAU/LAU because ISR is active, so the UE are unreachable in this scenario too .
2, About Gs interface impacted by CS fallback
[from Ericsson S2-085627]:

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.

{This issue also pointed out in S2-085643(HuaWei)

Issue1: Gs interface has to be updated in order to include CM information
}

[Analysis] :
Yes. The current ISR&CSFB solution has this drawback with the CLI and SMS tunnel over EPS. Let’s discuss whether we need CLI feature and whether SMS service can fallback to CS domain in some scenario.

3, About CSFB UE periodic update procedure
[from Ericsson S2-085627]:

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.   
[Analysis]:
For this case, we think this is the drawback of the current ISR&CSFB solution, but we think this can handle easily in CSFB UE.
4, About MT SMS

[from Ericsson S2-085627]:

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 CSFB 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.
[Analysis]:
For this case, there is the proposal from NSN and Nokia in S2-085756. Maybe we can let the UE fallback to CS domain to receive the SMS at some scenario. 
5, About MO SMS:

[from Ericsson S2-085627]:

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.

[Analysis]:
For this case, when the MME receives the uplink NAS transport message from UE, it knows this is a SMS service, the MME can send MSC/VLR a message to establish the SGs association. 
6, MT SMS in case TA/LA misalignment case

[from HuaWei S2-085643]

{Issue2: The SMS would fail in TA/LA misalignment case
…

}
Simply, it wants address the following problem:

When TA/LA misalignment, the Roaming Retry procedure is used to solve the problem as described in clause 7.5 of TS 23.272. The Gs association will be established between a new MSC/VLR and SGSN at the MT voice call procedure by Roaming Retry. 
If ISR is active, after the voice call is terminated, the UE may return back to E-UTRAN and the same TA list. The Gs is still active because there is no combined TAU/LAU process. 
When MT SMS comes, the new MSC/VLR will send paging message for SMS to SGSN. The MME will send the service request to old MSC/VLR based on TAI mapping after it receive service request from UE, these will re-establish the SGs association towards the old MSC/VLR rather than the new MSC/VLR. So SMS can not send the UE.
[Analysis]:
For this case, we think this will depend on the MT SMS solution of ISR&CSFB. If we adopt the proposal from NSN and Nokia in S2-085756, let the UE fallback to CS domain to receive the SMS, then the problem will be resolved too .

Alternative for ISR&CSFB
There are several solutions for ISR&CSFB proposed as following.
1, Enhance the MSC to enable parallel registration and paging in 2G/3G and LTE (Ericsson S2-085627 solution 1)
This is both SGs and Gs association solution. 
It 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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2, Force the CS fallback UE’s to always perform a RAU/TAU update when moving between 2G/3G and LTE (Ericsson S2-085627 solution 2)
This is no ISR for CSFB UE solution.
This would ensure that Gs is always actived 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.
3, The current one SGs/Gs ISR&CSFB solution. 

The solution is described in TS23.272. 

No CLI, and SMS will fallback to 2G/3G CS domain when the Gs is active between the MSC/VLR and SGSN. 

4, The improved one SGs/Gs ISR&CSFB solution.
Based on the current ISR&CSFB described in TS23.272,  and the proposal from S2-085644(Huawei) and S2-085800 (ZTE). We need add the following requirement on CSFB UE:
If the CSFB UE has done a LAU or Combined LAU/RAU, it do combined TAU/LAU when move back to LTE from 2G/3G. 

There are analyses on these 4 ISR&CSFB solution as following.
Solution 1:
The solution 1 is not as simple as we first think about it from our sense. As pointed out in the S2-084423, which hads been presented in SA2#65 Prague meeting. The solution 1 will impact on legacy MSC/VLR. And it impact on SGSN or MME, and Gs, it depend whether the MSC/VLR should known ISR information or always keep both SGs and Gs association even ISR is not active at all. If MSC/VLR need know ISR info, then Gs interface needed modify for this too to indicate ISR status. It will give more paging signing load than current ISR&CSFB solution. And except that, there are whether two timers and a lot other issues needed be consider.
In a word, we think solution 1 is not a good solution for ISR&CSFB, and it needs a lot speciation work to do.
Solution 2:

This solution maybe is the simplest solution. This solution has impact on UE, and it removes all benefits of ISR for CS fallback UE. 
Maybe we do not need to find a solution for ISR with CSFB at all. If the CSFB is used, then the ISR does not work in the network. Then there is no any impact on UE and network.
Solution 3:

This solution has some problems with CLI and SMS. If the CLI is not need, and SMS service can fallback to CS domain in some scenario, then the current ISR&CSFB solution will work. 
Solution 4:

This solution has more requirements on CSFB UE, and removes a little benefits of ISR for CSFB UE. But it can work with CLI and SMS tunnel over EPS.
Proposal
It propose that SA2 endorses one of the 2, 3, 4 ISR&CSFB solutions.
If SA2 endorses solution 2, then we need not do anything on ISR&CSFB from now on.

If SA2 endorses solution 3, there is a CR to implement the changes in TS 23.272 is available in TD S2-08XXXX.
If SA2 endorses solution 4, there is a CR to implement the changes in TS 23.272 is available in TD S2-08XXXX. 
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