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1. 
Introduction
Until rel.10 the voice centric UE is required to disable E-UTRAN capability when it attaches or performs Tracking Area Update  in 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: 

-
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.

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.
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Figure 1: Mechanism to disable E-UTRA RAC in rel.10

The case that an operator/PLMN upgrades progressively the network to support IMS voice (e.g. IR.92) in per MME pool area basis is unlikely i.e. the case where 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. However, this scenario is more likely if an operator initially deploys LTE/EPC for data-only but then later starts to progressively upgrade the network to support voice as well and starts deploying voice-centric UEs. In this case the changes required in the network (RAN and CN) e.g. DRX, QCI-1 may not be possible to be deployed over-night in the entire network. 

In addition, in order to support rSRVCC from GERAN/UTRAN to E-UTRAN the GERAN/UTRAN network needs to know that the UE is E-UTRA capable in order to provide NCL including E-UTRA cells.

Hence in the current TR 23.885 for reverse SRVCC there is an architecture requirement that a mechanism needs to be provided in order to indicate to the UE to re-enable its E-UTRA capability:

-
In case where the UE has disabled its E-UTRAN capability due to mismatch with the voice capabilities of the network, it shall be able for the UE to re-enable its E-UTRAN capability.

In SA2#83 it was discussed how to implement this requirement in IMS SWG, but it was discussed that the feature on how to re-enable is generic and should not be restricted to rSRVCC. 
2. Possible solutions

In Annex A of the TR also three solutions for how to re-enable E-UTRA capability of the UE are listed. Namely the three solutions are as follows:
Alt. A)
broadcast bit in the UTRAN/GERAN network to indicate that there are adjacent E-UTRAN cells that would drive the UE to re-enable its E-UTRAN capability and signal this to the network with a RAU

Alt. B)
indicator in the RAU-Accept message to indicate to the UE to re-enable its E-UTRAN capability if there are adjacent E-UTRAN TAs that support IMS VoIP.

Alt. C)
the UE that supports rSRVCC does not need to disable its E-UTRAN capability even when it passes from TAs that do not support IMS VoIP. The SGSN is statically configured to manipulate the RFSP or the UEs Radio Access Capability (RAC) of the UE based on statically configured information regarding the support of IMS VoIP  of the adjacent MME TAs.

The other option of course is to assume that the mechanism for the UE to disable the E-UTRA capability persists also in rel.11 and as a result rSRVCC can only be supported and be restricted if the PLMN where it is deployed supports VoIP homogeneously (i.e. in all TA-lists) in E-UTRAN. In this case this has to be stated in the architecture requirements of the TR 23.885.
3. 
Way Forward
We propose to discuss and agree: 

1) Whether it is possible to assume that in rel.11 the UE requirement to disable its E-UTRA capability still persist. In this case in order for rSRVCC to be deployed, E-UTRA has to support IMS VoIP across all TAs/TA-lists of the PLMN
2) If not then we need to discuss the mechanisms of how to re-enable E-UTRA capability e.g. as part of rSRVCC SI, part of TEI11 etc. In this case the Annex of this paper presents an initial assessment of the alternative solutions included in the Annex of this paper. 
Annex - Assessment of the solutions contained in the Annex of TR 23.856

1. Alt.A - Indicator in the 2G/3G system information
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Figure 2: Alt.A indication to re-enable E-UTRA capability is contained in 2G/3G system information

The 2G/3G system information may include an indicator to indicate that there are adjacent LTE cells in the area served by another MME that can support a voice mechanism. 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.
2. Alt.B- Indicator in the RAU
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Figure 3: Alt. B to re-enable E-UTRAN capabilities using NAS indicator

The RAU Accept from the SGSN can indicate to the UE to re-enable the E-UTRAN capabilities given that in rel.9 (onwards) it 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 regarding the support for voice it can provide this information to 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 are signalled anyway in SGSN from rel.9 (onwards) to be 
used for RFSP.


Disadvantages: Impacts the NAS specifications.

3. Alt.C- Use of RFSP
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Figure 4: Alt. C to re-enable E-UTRAN capabilities using changes in RFSP/RAC of the UE

The UE in rel.11 that supports such a feature (e.g. rSRVCC) is not required to disable its E-UTRAN capability even when it passes from TAs that do not support IMS VoIP. The SGSN is statically configured to manipulate the RFSP or the UEs Radio Access Capability (RAC) of the UE based on statically configured information regarding the support of IMS VoIP of the adjacent MME TAs

Advantages: No impacts in the RAN or NAS protocol specification


Disadvantages: Impacts the MME and SGSN behaviour with regards to the use of RFSP.
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