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Background
Two CRs related to the Service Request procedure when T3346 is running but T3246 is not running were approved in previous meetings: C1-113769 in CT1#73 and CP-120182 in CT#55 both with changes to 5.6.1.6 (Service Request procedure) abnormal handling in the UE. The pre-condition for these CRs is that UE already has T3346 running, but still camps on E-UTRAN. Under this pre-condition, if UE initiates a CS call or SMS, the CRs propose to “shall” and “may” select GERAN/UTRAN respectively, and this seems to make sense. However, upon a closer look, we can identify few problems. Here is the sequence of events for the scenario:
a) UE is backed off by MME with T3346 running but no T3246 exists

b) UE has a request from upper layer to initiate a CS call or MO SMS, and autonomously selects to 2/3G and performs CS registration

c) UE sends MO CS call or MO SMS over 2/3G
d) UE goes to idle mode due to idle mode priorities in 2/3G is moved back to E-UTRAN

e) UE due to T3346 running it cannot perform combined TA/LA (CS registration stays in 2/3G MSC)

Here are the problems at the end of the above sequence:

1) Once UE has selected to 2/3G and registered in CS domain by sending LAU, when it then moves back to E-UTRAN due to idle mode priorities, it can’t receive any MT CS service since SGs is gone. This condition will persist until T3346 expires and UE performs a registration at E-UTRAN by combined TAU. Note: under normal case, the congestion may end earlier and the network may decide to accept sending a page to the UE if there is MT traffic, but this is not possible when UE moves back to E-UTRAN since the SGs is gone.
2) Even if the SGs is still there and UE hasn’t selected 2/3G, UE still can’t receive MT CS service since MME is still congested.
Note that the above problems manifest themselves more or less critical depending on the CS/PS mode the UE has. And also the problem 2) already exists before the two CRs were introduced. Problem 1) may also exist before the two CRs were introduced, not because of upper layer CS request, but due to idle mode mobility.
Another problem specific for SMS, is introduced by the fact the UE when it is in E-UTRA in general does not know whether it can perform CS registration independently from PS and whether it can get SMS service from the PS or CS domain. This is due to the possibility that the UE operates using the procedures for “PS-only SMS” in rel.11 in TS 23.060 for NMO-II. In this case the UE is required to complete PS registration before CS, see extract from TS 23.060:
In network mode of operation II, whenever an MS that needs only PS and NAS based SMS services determines that it shall perform both an LA update/IMSI attach and an RA update/GPRS attach, the MS shall complete the RA update / GPRS attach first before initiating the LA update/ IMSI attach. If the GPRS Attach or RA update procedure indicates that NAS based SMS is supported by the PS domain, such an MS determines that no LA update / IMSI Attach is required.

Given that the UE will not know whether it can and is preferred to receive SMS in CS domain will reselect opportunistically.
Discussion

For problem 1), one may argue that if the 2/3G has the same Location Area, LAU will not happen. It may not happen all the time, but it is quite probable when an operator deploys the SGs for SMS only without the need for CSFB, according to TS23.272 section 5.6. It is possible that only certain MSCS in the network (one in minimum) is configured to support SGs when the network only supports SGs for SMS operation. However such a minimal configuration can cause inter-MSC location updates to be performed at every movement into/out of E-UTRAN coverage. In this configuration the UE operating in CS/PS mode 2 may also be allowed to perform CSFB if the MME returns “CSFB not preferred”. In this respect, the LAU problem is applicable to both CSFB and SMS.

LAU may also happen even if the network is not designed to support SMS over SGs only. This may be possible because of overlapping Location Areas at the cell boundary which may not be totally prevented as illustrated in C1-120140.

Also, some LAU triggers have been introduced lately even within the same location areas when T3346 is running. C1-114460 and C1-120675 added a LAU trigger when UE autonomously reselects to 2/3G:

The normal location updating procedure shall also be started when the MS, configured to use CS fallback and SMS over SGs, or SMS over SGs only, enters a GERAN or UTRAN cell after intersystem change from S1 mode to Iu or A/Gb mode, if timer T3346 is running, and the location area of the current cell is the same as the stored location area.

and C1-115140 that added a LAU trigger when UE moves to a new RAI (possibly same LAI) within 2/3G:

The normal location updating procedure shall also be started when the MS is both IMSI attached for GPRS and non-GPRS services and enters a new routing area where the network operates in network operation mode I and timer T3346 is running.

Both of them suggest that MT CS service will fail if no separate LAU is sent (see consequences if not approved). However it remains unclear why under those situations the MT CS service becomes a concern, but not at the moment when T3346 is activated, e.g at Attach Reject or TAU Reject with cause #22.

The cause of the above problems seems to be twofold. One is that UE doesn’t select to 2/3G in the first place when it receives a reject message with cause #22. The other is that UE possibly cannot stay in 2/3G due to idle mode priorities. Both of these should be done at least for CS/PS mode 1 UE.
For CS/PS mode 1 UE (voice centric), it is clear from TS 23.221 that the UE shall always try to ensure that Voice service is possible:

-
A UE set to "Voice centric" shall always try to ensure that Voice service is possible. A CSFB and an IMS/CS-voice capable UE set to "Voice centric" unable to obtain voice service in E-UTRAN (e.g. CSFB and IMS voice are not supported or the configured preferences on how to handle voice services prevent usage of any available voice services), shall disable the E-UTRAN capability, which results in re-selecting GERAN or UTRAN. The E-UTRAN capability is re-enabled by the UE under the conditions described in TS 24.301 [34]. A voice centric CSFB capable UE that receives "CSFB Not Preferred" or "SMS-only" indication as a result of combined EPS/IMSI attach or combined TA/LA Update procedures and unable to obtain voice services over IMS shall disable the E-UTRAN capability, which results in re-selecting GERAN or UTRAN.

For example, CS/PS mode 1 UE is able to select 2/3G and disable E-UTRAN access under following conditions according the current spec:
· In combined attach partial success cause #16 (MSC temporarily not reachable), #17 (Network failure), #22 (Congestion), #18 (CS domain not available), reject cause #14 (EPS services not allowed in this PLMN), and abnormal case when attempt counter is exhausted at 5.

· In periodic TAU reject cause #14

· In combined TAU partial success cause #16, #17, #22, #18, reject cause #14, and abnormal case when TAU attempt counter is exhausted at 5.

Even for Service Request procedure, it is already specified in reject cause #22 that:
If the service request was initiated for CS fallback, the UE shall select GERAN or UTRAN radio access technology. It then proceeds with appropriate MM and CC specific procedures. The EMM sublayer shall not indicate the abort of the service request procedure to the MM sublayer.


If the service request was initiated for 1xCS fallback, the UE shall select cdma2000® 1x radio access technology. The UE then proceeds with appropriate cdma2000® 1x CS procedures.


For all other cases the UE stays in the current serving cell and applies normal cell reselection process. The service request procedure is started, if still necessary, when timer T3346 expires or is stopped.

But it is only limited to CS fallback call. It should generally apply to all cases in Service Request.

For CS/PS mode 2 UE (data centric), TS23.221 allows the UE to stay in E-UTRAN:

-
A UE set to "Data centric" does not disable the E-UTRAN capability if voice services cannot be obtained. Upon receiving combined EPS/IMSI attach accept or combined TA/LA Update accept with "SMS-only" indication, a data centric UE stays in the current RAT and is not allowed to use CSFB. Upon receiving combined EPS/IMSI attach accept or combined TA/LA Update accept with "CSFB Not Preferred" indication, a data centric UE stays in the current RAT and is allowed to use CSFB.

So, normally it is acceptable UE not being able to access CS services, hence doesn’t have to select 2/3G. This is also shown in the following examples in the current spec:

· In combined attach partial success cause #16, #17, #22, #18, and abnormal case when attempt counter is exhausted at 5.

· In combined TAU partial success cause #16, #17, #22, #18, and abnormal case when TAU attempt counter is exhausted at 5.

If the UE chooses to fallback to 2/3G because of a upper layer CS request, there is a chance if MME pages UE, UE won’t be able to answer the page because it is in 2/3G.
Proposals
1) It is proposed to discuss the case above and let the CS/PS mode 1 UE to select 2/3G, disable E-UTRAN access and proceed with the appropriate MM specific procedure according to the MM state, when it receives reject cause #22 but T3246 is not running, in combined attach, periodic TAU, combined TAU, and service request procedures. The UE shall be able to re-enable E-UTRAN when the T3346 expires. For CS/PS mode 2, it is acceptable to not select 2/3G, but stay in the E-UTRAN cell until T3346 expires.

2) For the UE that needs only PS services and SMS over NAS (PS-only UE) should be able to overwrite the condition stated in TS 23.060 (…MS shall complete the RA update / GPRS attach first before initiating the LA update/ IMSI attach) and attempt CS registration before PS when T3346 is running, but not T3246. An LS can be sent to SA2 to ask them to align the text accordingly. 

3) For the UE that is currently in 2/3G and operate under NMO I, when it receives reject cause #22 but T3246 is not running, it shall act as if in NMO II or III and proceed with the appropriate MM specific procedure according to the MM service state.
