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Abstract of the contribution: This contribution discusses the issue of re-enabling E-UTRAN capability in cases where the voice centric UE is moving to an area (RA/TA) where voice capability is possible.

Discussion

In rel.8 and 9 the voice centric UE disables E-UTRAN capability when it moves to an area where the appropriate voice mechanism that is configured to use is not supported by the MME/SGSN that it connects. This is captured in stage-2 TS 23.221 section 7.2a: 


UE acting in a "Voice centric" way would always try to ensure that Voice service is possible. A CSFB/IMS enabled UE acting in a "Voice centric" way that cannot obtain IMS voice over PS session service, should select a cell of any RAT that provides access to the CS domain. In this case, when CSFB (as defined in TS 23.272 [30]) is not supported in the network, the UE should camp only on RATs that provides access to the CS domain (e.g. GERAN and UTRAN) and disable E-UTRAN capability.

In TS 24.301 section 4.5 there are further defined some conditions that would allow the UE to re-enable the E-UTRAN capability:

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.
The disabling of E-UTRAN capability in the voice centric UE is done in order to prevent an unwanted handover back to LTE (from 2G/3G) when the network does not have the appropriate voice capability.


Nevertheless in the above current solution is not covered the case that an operator/PLMN upgrades progressively the network to support VoIP and/or CSFB in per MME basis, hence if the UE happened to perform initial attach in an area where Voice is not supported but then moves to an area where voice is supported. This scenario is possible if an operator initially deploys LTE/EPC for data-only but then later starts to progressively upgrade the network to support voice as well. 
The current restriction is also in contradiction with the fact that the “IMS over PS voice supported indicator” and also CSFB can be supported in a per MME/SGSN whereas the current restriction keeps the voice centric UEs confined in 2G/3G even though another MME/SGSN may support the appropriate voice mechanism.
Possible solutions:

1. Polling: The UE can poll the network autonomously switching to data centric and then back to voice centric in order to re-enable the E-UTRAN functionality. For example the UE may switch autonomously from voice centric to data centric every other RA.


Advantages: No impact in the rel.8/9 standards, can be considered as implementation issue.


Disadvantages: There is the possibility that the UE may lose MT calls during the switching 
phase from voice to data centric. Increases the RAUs due to the UE autonomously switching 
to data centric, then back to voice centric.
2. Indicator in the 2G/3G system information: The 2G/3G system information may included an indicator that there is LTE cells in the area and that the MME serving the voice mechanism that the MME supports. Similar information can also be provided in the 3G for HSPA-VoIMS. This mechanism has impacts in the legacy RAN and also overloads the system information with “service” related information.


Advantages: No impact in the NAS specifications.


Disadvantages: Impact in the RAN (legacy) and overload of the system information 
broadcast. Also transmits redundant information in cell level since the granularity of 
support/no-support of certain voice mechanism is in a RA/TA level.
3. Indicator in the RAU: The RAU Accept from the SGSN can indicate to the UE to re-enable the E-UTRAN indicator given in rel.9 has the information about the UE usage settings (i.e. voice/data centric) and the voice domain preference configuration (i.e. IMS-only, IMS pref. etc). Therefore if the SGSN is statically configured with the capabilities of its adjacent MMEs re the support for voice it can provide this information in the UE to re-enable its E-UTRAN capability.

Advantages: No impacts in the RAN, uses NAS as is appropriate for the signalling of the 
network capability for voice support. Makes use of the signalling of UE usage settings and 
voice domain preference that is signalled anyway in SGSN in rel.9 to be used for RFSP.


Disadvantages: Impacts the NAS specifications.
Proposal

It is proposed for SA2 to discuss the above issue and decide whether  a solution to the problem of re-enabling the E-UTRAN capability for voice centric UEs is required and if so, then decide what is the most appropriate mechanism to do that taking into account the impacts in the different network elements.
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