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1. Introduction

This paper discusses handling of the abnormal cases for CSFB, especially the interaction with the RRC layer when the procedure fails in the access stratum.
2. Background
2.1 NAS signaling recovery
At CT1#56, CT1 has agreed to implement ‘NAS signaling recovery’.  After AS security is activated in the RRC layer, if RLF (Radio Link Failure) is detected and recovery in the RRC layer has failed, the RRC releases the RRC connection and indicates ‘RRC connection failure’ to the NAS layer.  Upon receiving this indication from the RRC, the NAS layer initiates a TAU (RAU) procedure, even if no UL data is pending, so that the old S1 connection can be released in the network.  Note that the UE also executes ‘NAS signaling recovery’ even when the lower layer has selected a cell from GERAN/UTRAN.

2.2 Failure indication of CSFB from lower layer 
TS 36.331 sub-clause 5.4.3.5 specifies the failure handling for MobilityFromEUTRACommand, an excerpt of which is shown below.  When the inter-RAT mobility procedure for CSFB fails in the access stratum, the failure is reported to the NAS layer within the UE, as shown in red.
	5.4.3.5
Mobility from E-UTRA failure

The UE shall:

1>
if T304 expires (mobility from E-UTRA failure); or

1>
if the UE does not succeed in establishing the connection to the target radio access technology; or
1>
if the UE is unable to comply with (part of) the configuration included in the MobilityFromEUTRACommand message; or 

1>
if there is a protocol error in the inter RAT information included in the MobilityFromEUTRACommand message, causing the UE to fail the procedure according to the specifications applicable for the target RAT: 

2>
stop T304, if running;

2>
if the MobilityFromEUTRACommand message included the csFallbackIndicator:

3>
 indicate to upper layers that the CS Fallback procedure has failed;
2>
revert back to the configuration used in the source cell, excluding the configuration configured by the physicalConfigDedicated, the mac-MainConfig and the sps-Configuration;

2>
initiate the connection re-establishment procedure as specified in 5.3.7.


3. Discussion
3.1 Flow diagram of CSFB including abnormal cases
Figure 1 below shows the flow diagram of CSFB abnormal cases. The following assumptions were made:
1. For simplicity, a CSFB mobile originating call is assumed. The principles should be the same for a CSFB mobile terminating call.
2. CSFB to 1xRTT is not taken into account.
3. It is assumed that ‘NAS signaling recovery’ is always executed upon receiving ‘RRC connection failure’ from the RRC.
4. If the procedure (including RRC re-establishment attempt) fails in the access stratum and the UE camps on GERAN or UTRAN, the UE still attempts to establish the call.  This is based on the thought that MobilityFromEUTRACommand is just one of means to move the UE to a CS available RAT.  The ultimate purpose of CSFB is to “move to a CS available RAT and send CM SERVICE REQUEST (or SETUP REQUEST)”. 
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Figure 1  Flow diagram of CSFB including abnormal cases.
2.3.1 What we can read from the diagram
1. Since there is no specific action to be taken at the point in time when the CSFB failure is indicated by the RRC, the CSFB failure indication from the RRC seems unnecessary. The supervision timer for CSFB (T3417ext) can be stopped when the NAS layer receives an ‘RRC connection failure’ indication from the RRC in abnormal cases. In normal cases, the timer can be stopped when the NAS layer receives indication of the successful move to GERAN/UTRAN from the lower layer.
4. Conclusion
This paper proposes the followings:
1. To send LS to RAN2 to notify that the CSFB failure indication to the NAS (as specified in TS 36.331 sub-clause 5.4.3.5) is no longer necessary.
2. CT1 also agree that the UE continues trying to establish the call (i.e., send CM SERVICE REQUEST or SETUP REQUEST) if ‘RRC connection failure’ indication is received from the lower layer and if the UE camps on UTRAN or GERAN.
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