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1. Introduction

At CT1#80 (10/2012), CT1 agreed CR #1534-rev 2 to TS 24.301, Rel-11, modifying the handling of timer T3417ext expiry during an extended service request procedure for mobile originating (MO) CSFB:
Due to the CR, instead of aborting the procedure, the UE was now required to select GERAN/UTRAN on its own and then to proceed with the necessary MM and CC procedures to set up the MO CSFB call.

The 'reason for change' of this CR pointed out that the change was proposed "for MO CSFB only and not for MT CSFB". This was motivated by the long delay occurring between the initiation of the paging in the MSC/VLR and the expiry of the supervision timer T3417ext (= 10s) on the UE side which made it likely that the MT call setup would fail even if the UE were to try and select UTRAN/GERAN on its own.
In the present paper we argue that since 2012 the situation has changed in several regards so that the MT CSFB case should be re-considered.
2. Current situation

2.1 Change to TS 29.118
About half a year after agreeing the above CR to TS 24.301, CT1 decided to introduce a new supervision timer Ts14 in the VLR (CR #0270-rev 3 to TS 29.118, Rel-12).This timer is to supervise the successful fallback to GERAN/UTRAN for the MT CSFB. Ts14 is started when the VLR receives the SGsAP-SERVICE-REQUEST message from the MME (in response to an SGsAP-PAGING-REQUEST) and typically stopped when the VLR receives the Paging Response via the A- or Iu-interface. Ts14 can be configured between 1s and 20s in steps of 1s.
So it is now possible to configure the timer Ts14 e.g. with a value of 15s and observe the message flow shown below in figure 1:
1) Although after expiry of T3417ext (= 10s) the VLR is still keeping the call for another 5s, until Ts14 expires, the UE does not even attempt to select GERAN/UTRAN and establish the call.
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Figure 1: MT CSFB fails due to T3417ext expiry
2) On the other hand, if Ts14 is configured to a value smaller than T3417ext, then it would not make sense for the UE to attempt to select GERAN/UTRAN, because then the PAGING RESPONSE will be received by the VLR after expiry of Ts14, when the call has already been released or forwarded, e.g., to a voice-mail box.

But note that Ts14 should not be configured to a too small value (i.e. too close to the minimum value of 1s), since also a successful CS fallback to GERAN/UTRAN will take some time. Moreover, there are other abnormal cases specified in TS 24.301, subclause 5.6.1.6, e.g. "Lower layer failure or release of the NAS signalling connection without "Extended wait time"", where the UE actually attempts to select GERAN/UTRAN on its own also for the MT CSFB case. 

2.2 Observation from field tests

It was observed in field tests that in practice a timer value of 10s for T3417ext is much too long. When the timer value was chosen in Rel-8, it was assumed that the UE would need some time for neighbour cell measurements, and additionally the network might initiate some security related NAS procedures during the extended service request procedure. So the timer was dimensioned for a worst-case scenario.

In practice, for the successful cases we observe that networks are initiating the fallback to GERAN/UTRAN via RRC Connection Release with redirect after about 1s. If the RRC Connection Release has not been received after 2s, then usually it will also not be received during the remaining 8s. (We do not know the reason for this.)
3. Discussion
1) From Rel-12 onwards it is possible to configure the MSC/VLR with an MT CSFB supervision timer Ts14, and to configure this timer to a value several seconds longer than T3417ext. So even after expiry of T3417ext the UE could still have sufficient time to reselect to GERAN/UTRAN and send the PAGING RESPONSE before Ts14 expires. This would be one option how to increase the call establishment success rate for this abnormal case. One drawback would be, however, that Ts14 would need to be set to a time > 10s.
2) A second option would be to use the observation from the field test and use a shorter timer value for T3417ext, at least for the MT CSFB case, e.g. T3417ext-mt = 5s. Ts14 could then be chosen a few seconds longer, e.g. Ts14 = 10s. This will shorten the call establishment time for this abnormal case compared to option 1, but still provide a similar increase of the call establishment success rate.
In principle it would also be possible to shorten the timer value for MO CSFB, but we do not know whether network policies e.g. regarding the use of security related NAS procedures are the same for MO CSFB and MT CSFB. So to be on the safe side we do not suggest any change for the timer value for T3417ext.

3) A third option would be to be even a bit more "aggressive" in selecting the new value for T3417ext-mt, e.g. setting it to 2s. As we do not know whether this value really is suitable for all networks, we think that for this case it would be better to make the value for T3417ext-mt configurable via NAS signalling. 

This means the network could provide a value to be used for T3417ext-mt during a combined attach or TAU procedure in the ATTACH ACCEPT or TAU ACCEPT message, respectively. If no value is provided by the network, then the UE uses a default value of 5s.

On the network side, Ts14 in the MSC/VLR is configured to a value a few seconds longer than T3417ext-mt. If the MME does not support the signalling of the T3417ext-mt value during combined attach or TAU, Ts14 is configured to a value a few seconds longer than the default value used by the UE, e.g. it could use Ts14 = 10s.
A message flow for this option 3 is shown in figure 2 below. CR 24.301-2900 (in C1-172980) and CR 29.118-0372 (in C1-172981) are implementing option 3 in the 3GPP specifications.
In our view, the above discussion shows that CT1 should re-consider to allow the UE also for the MT CSFB case to select GERAN/UTRAN upon expiry of timer T3417ext.

Our recommendation would be to agree on one of the options 2 or 3, because compared to option 1 they have the advantage of reducing the call establishment time.

Of course it can be debated whether it is necessary to make a supervision timer for an 'abnormal case' configurable via NAS signalling (as in option 3). But note that this abnormal case was observed by 2 completely independent teams during field tests conducted in various networks. So the frequency of occurrence is not negligible.
4. Proposal

We propose that CT1 discusses the issue and agrees on one of the options 2 or 3.
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Figure 2: successful MT CS call establishment after T3417ext expiry
