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Abstract of the contribution: Discusses some of the issues with ISR and bearer suspension during RLF and Service Reject Scenarios for CSFB to 2G/3G.
1.0
Discussion
In SA2 approved CR#0212 (S2-103069, see also S2-102428) in SA2#79 Kyote, Stage-2 behaviors were added for the case of RLF and abnormal Service Reject. In both these cases the UE moves to CS domain (2G/3G or 1xRTT), as specified in Stage-3 (TS 24.301). The update included the MME suspending bearers for UE for both the case of CSFB to 1xRTT and for CSFB to 2G/3G. Offline discussion recently has pointed to a possible issue of interaction of bearer suspension for CSFB to 2G/3G and ISR. There is no issue with MME suspending bearers for CSFB to 1xRTT, and is not discussed further in this paper. 

2.0
ISR interaction with Bearer Suspension by MME for RLF and abnormal Service Reject

There are three scenarios to consider for both RLF and MME triggering suspension after abnormal Service Reject
 

scenario-a: UE goes to 3G or 2g-with-DTM with no ISR
scenario-b: UE goes to 3G or 2g-with-dtm with ISR
scneario-c: UE goes to 2G-no-dtm
 

WITH MME TRIGGERING SUSPENSION
scenario-a: UE goes to 3G or 2g-with-DTM with no ISR
UE will do RAU after either during (3G and 2G-Class-A UE) or after (2G-Class-B UE) CS call. . NO PROBLEMS
 

scenario-b: UE goes to 3G or 2g-with-dtm with ISR
The UE will not do RAU in 2G/3G.  The UE thinks that its bearers are all OK. But the network has suspended the bearers.. PROBLEM
 

scenario-c: UE goes to 2G-no-dtm
MME has already suspended bearers. UE will send suspend via SGSN to MME. But MME will ignore it since Suspend does not provide enough info for MME to figure out GUTI. NO PROBLEM. Actually doing suspension was good, since UE also does not get charged for DL packets that arrive for the UE (the PGW does not forward these).
 

The main issue is with Scenario-2 above. 
There are two possible solutions:
 

SOLUTION-1:  MME *DOES NOT* TRIGGER SUSPENSION
 

scenario-a: UE goes to 3G or 2g-with-DTM with no ISR
UE will do RAU after CS call. The bearer context will move to SGSN.  The only issue is that between the time the UE moved to 2G/3G and UE sending RAU, the MME will waste resources paging UE if DL packets arrive for the UE. Not an issue for 3G. For 2G: Class-A (simultaneous CS/PS) UE will do RAU during CS call, Class-B UE will wait for call to get over to do RAU. .. NO (small) PROBLEM
 

scenario-b: UE goes to 3G or 2g-with-dtm with ISR
The UE will not do RAU in 2G/3G. If DL packet arrives, the MME will ask SGSN to page UE. NO PROBLEM  
 

scenario-c: UE goes to 2G-no-dtm
UE will send suspend via SGSN to MME. But MME will ignore it since Suspend does not provide enough info for MME to figure out GUTI. PROBLEM. Since MME will continue to page the UE in LTE for DL packets. When UE comes back to LTE, the UE will do TAU (as specified in 24.301). Also, as long as the UE is in 2G-no-dtm, the UE will be charged for any DL packet that arrives for the UE. This can be long, if UE stays in no-dtm mode for a long duration.
 

SOLUTION-2: UE moves on its own to 2G or 3G after initiating CSFB, ISR should be deactivated
 

scenario-a: UE goes to 3G or 2g-with-DTM with no ISR
same as Solution-1. NO (small) PROBLEM.
 

scenario-b: UE goes to 3G or 2g-with-dtm with ISR
UE disables ISR. Hence scenario-b then is similar to scenario A. NO (small) PROBLEM
 

scenario-c: UE goes to 2G-no-dtm
MME has already suspended bearers. UE will send suspend via SGSN to MME. But MME will ignore it since Suspend does not provide enough info for MME to figure out GUTI. NO PROBLEM. Actually doing suspension was good. When UE comes back to LTE, the UE will do TAU (as specified in 24.301).
 

Evaluation of the two solution
Though the solution-2 option of UE deactivating ISR when it moves autonomously to 2G/3G is a more complete solution, the one major disadvantage of this solution is that it impacts ISR functionality in UE. Also, this functionality may also need to be supported by Rel-8 UE.

The solution-1 option, does have the issue of MME charging the UE for DL data if UE moves to 2G-no-dtm (and is hence unable to do RAU). 
Given that we would like to avoid late impacts to UE, Motorola proposes to go with solution-1, hence the MME does not suspend bearers in case of RLF or abnormal Service Reject. 
This is also inkeeping with the 2G/3G success case:

Suspension in CSFB to 2G/3G is only used for CSFB to 2G-with-no-DTM. 
Suspension in CSFB to 2G/3G is not used in any other case, i.e it is not even used with RRC release and UE being send to 2G-with-DTM or 3G.
However in success case, there is no issue of over-charging the UE.

Proposal

If SA2 is Ok with solution-1 and specially the fact that UE may be charged extra for DL packets when UE moves to 2g-no-dtm. This solution could be incorporated into Motorola submitted contribution SA2-1056551 by removing bearer-suspension for 2G/3G RLF and abnormal Service Reject.
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