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1. Introduction
1.1. Condition of disabling E-UTRA capability
 A UE operating in CS/PS mode1 of operation with “IMS voice not available” shall disable E-UTRA capability in the following cases.
a. The Attach/TAU attempt counter reaches to 5.(TS 24.301 Clause 5.5.1.3.4.3, 5.5.1.3.6, 5.5.3.3.4.3, 5.5.3.3.6)
b. The UE receives Attach/TAU Accept including Additional update result IE with value “SMS only” or “CS Fallback not preffered”(TS 24.301 Clause 5.5.1.3.4.2 and 5.5.3.3.4.2)
c. Combined Attach/TAU procedure results in success for EPS services only with EMM cause value “#18: CS domain not available”(TS 24.301 Clause 5.5.1.3.4.3 and 5.5.3.3.4.3)
d. UE initiated detach procedure for EPS services only is completed.(TS 24.301 Clause 5.5.2.2.2)
 In case a., it is considered that Attach/TAU procedure results in failure because of the temporary failure or congestion of network. So, it is expected that the network will recover from these situation thereafter.
1.2. Condition of enabling E-UTRA capability
 On the other hand, the conditions of enabling E-UTRA capability after the UE disables E-UTRA capability in above case are defined in TS 24.301 Clause4.5. The UE shall enable the E-UTRA capability again in the following cases:
- 
the UE mode of operation changes from CS/PS mode 1 of operation to CS/PS mode 2 of operation;

-
the UE mode of operation changes from PS mode 1 of operation to PS mode 2 of operation;

-
the UE powers off and powers on again; or

- 
for the PLMN selection purpose.
 It is considered that each above cases tends to be triggered by user operation. So, there is a possibility that once the UE disables E-UTRA capability, the UE cannot camp on LTE cell unless the specific user operation is made.
2. Problem Statement
In the situation that temporary failure or congestion of network occur, when the UE’s Attach/TAU attempt counter reaches to 5, a UE operating in CS/PS mode1 of operation with “IMS voice not available” shall disable E-UTRA capability.(case a. in Clause 1.1)
Once the UE disables E-UTRA capability, the UE cannot camp on LTE cell until the UE mode of operation is changed, the UE powers off and powers on again or the PLMN selection is performed.(refer to Clause 1.2)
This UE’s behaviour has a problem of useability because the UE might not be able to use LTE until either above UE’s actions to enable E-UTRA capability, which tend to be triggered by user operation, is executed, even if the network recovers from temporary failure or congestion. The solution to resolve this useability problem is needed. In this case, it is preferred that the UE can enable E-UTRA capability without user operation.

The following NOTE is described in TS 24.301 Clause 5.5.1.3.4.3, 5.5.1.3.6, 5.5.3.3.4.3 and 5.5.3.3.6.

 NOTE:
It is up to the UE implementation when to enable E-UTRAN radio access technology selection.
 The concrete method of enabling E-UTRA capability is not described in 3GPP spec and it is read that keeping E-UTRA capability disabled is permitted. To resolve useability problem, it is needed that the concrete method of enabling E-UTRA capability is defined.
3. Proposal
Timer T34XX is introduced. Timer T34XX is started when the UE operating in CS/PS mode1 of operation with “IMS voice not available” disables E-UTRA capability. If timer T34XX expires, the UE shall enable E-UTRA capability.
3.1. Condition of the trigger to start timer
The trigger to start timer T34XX is only the case a. in Clause 1.1. 
It is considered that the case b. with value “CS Fallback not preffered” and case c. are caused by network not operating CS Fallback. So it is not expected that combined EPS/IMSI attach is completed successfully with time.
The case b. with value “SMS only” and case d. are caused by UE’s configuration or user operation. So in these cases, it is considered that the UE wishes E-UTRA capability is disabled.

From above view, the case b., c. and d. are excluded from the trigger to start timer T34XX.
3.2. Enabling E-UTRA capability when NAS signalling is established
There is a concern if the UE enables E-UTRA capability while the NAS signalling connection is established. So, if the NAS signalling connection is established when timer T34XX expires, enabling E-UTRAN capability shall be delayed until the NAS signalling connection is released.
-A concern if the UE enables E-UTRA capability while the NAS signalling connection is established-
 The S-GW/P-GW/GGSN selection function is specified in TS 23.060, which is described as below.
5.3.7.1
SGW/PGW/GGSN selection function (3GPP accesses)

The SGSN supporting both S4 and Gn/Gp shall support selection of SGW/PGW and GGSN.

The Gn/Gp SGSN shall support selection of GGSN and may optionally support selection of PGW.

For a given UE, the SGSN shall select the same GGSN/PGW for all the PDP contexts belonging to the same APN.

At PDP Context activation, it shall be possible for SGSN to use the UE capability (as indicated in the MS Network Capability) as input to select GGSN, or a SGW and PGW.

It shall be possible to configure the selection function on the SGSN to give priority towards SGW/PGW for E-UTRAN capable UEs, and GGSN for non E-UTRAN capable UE.

NOTE:
EPS-based mobility to non-3GPP accesses is only possible if the SGSN selects a PDN GW.

 Above specification permits SGSN to select GGSN, or S-GW and P-GW depending on UE capability. So, there is the possibility that the UE whose E-UTRA capability is disabled connects to GGSN. If this UE enables E-UTRA capability and perform Routing Area Update Procedure to inform network that the UE capability is changed while the NAS signalling is established, the UE can be directed to perform handover to E-UTRAN. However, this handover procedure will fail because the handover for the E-UTRA capable UE connecting to GGSN is not specified in 3GPP spec. It is considered that this UE’s behaviour has a problem of useability. To avoid this problem the UE should wait to enable E-UTRA capability until the NAS signalling is released.
3.3. The value of timer
The value of timer T34XX should be designed so that the MME can bear up the UE’s Attach/TAU Request attempt under the conditions of network failure or congestion. It is considered that the value of timer T3402 was designed with the same perspective as above. The operator can control the value of timer T3402 by including in Attach/TAU Accept.
So, it is proposed that the value of timer T34XX is able to be controlled by including in Attach/TAU Accept like timer T3402. This implementation has a merit that the network can provide the value to the UE in accordance with network operational policy because the network can provide the value of timer T3402 to the UE by including in Attach/TAU Accept.
In the light of above vision, following solutions are come up with to determine the value of timer T34XX.
Alt1. The UE uses existing timer T3402 to substantiate this solution. The new method for using timer T3402 needs to be defined.
Alt2. The UE has new timer T34XX apart from existing timer T3402 and it is specified the recommended value of timer T34XX is equal to timer T3402. The method for using timer T3402 remains unchanged.
There may be a following opinion and it is considered that Alt2. can fulfill this requirement.
When timer T34XX is running, the UE can be provided normal service in other RAT cell. This situation is different from timer T3402. So the value of timer T34XX is set to longer than timer T3402.

Additionally, Alt2. is considered as a more flexible solution because the value of timer T34XX can be configured independently from T3402.
4. Conclusion
Please refer to submitted CR. The CR is stated as Alt2..
5. Subject of further study
In TS 24.301 Clause 4.3.1, 4.3.2.2 and 4.3.2.4, it is specified that the UE shall disable E-UTRA capability because of the failure in IMS layer. This occasion is described as following.
· “the upper layers indicate that the UE is not available for voice calls in the IMS.”(TS 24.301 Clause 4.3.1)

· “IMS voice not available”(Clause 4.3.2.2)

· UE is not available for voice calls in the IMS indication from upper layers(Clause 4.3.2.4.1)
If the failure in IMS layer is temporary, e.g. congestion, timer T34XX should be started when the UE disables E-UTRA capability. On the other hand, if the failure in IMS layer is permanent, e.g. authentication failed, timer T34XX should not be started. However, it is unclear whether above descriptions mean temporary or permanent.
 To introduce this point, first of all, it seems to be needed that the cause for the failure in IMS layer, described as above, are clarified.

