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1. Introduction
Clarifying the behaviour of CS/PS mode 1 UE with CSFB capability when the PS voice call initiation is failed due to access class barring is necessary in standardization specification because of the following reasons. 

1. Leaving the UE behaviour as implementation specific will badly degrade the VoLTE communication service

2. CSFB capable CS/PS mode 1 UE shall always try to ensure that voice service is possible
Furthermore, this paper discuss about in which specification the UE behaviour needs to be captured. 

2. Discussion

2.1 Leaving the UE behaviour as implementation specific will badly degrade the VoLTE communication service
As a responsible communication service provider, it is the basic service deployment scheme that we shall provide reliable communication service based on market needs. 

One of the lessons we have learned from 2011 Great East Japan Earthquake (a.k.a 2011 Tohoku earthquake and tsunami; Magnitude 9.0, Size of Tsunami over 9.3m [1]) is the importance of voice call. White paper on lesson learned from 2011 Great East Japan Earthquake, published by Japanese Ministry of Internal Affairs and Communications [2] depicts in disaster situation people rely on the voice call communication, instead of PS service such as mail. 
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Based on this human natural behaviour where people use voice call communication to call for the help or try to confirm their love ones or families are safe, we believe as a responsible communication service provider, we shall provide voice call communication in various way. We had not deployed the PS voice call at the time of the earthquake, but with the deployment of VoLTE, we will be able to provide more reliable communication infrastructure i.e., via PS domain and CS domain. 

Another factor we need to consider as communication service provider is that clarifying the UE behaviour to switch to CS domain in access class barring will give clear message to the market about telecom based communication service and would be one of the strength in business strategy perspective. In current market where more and more people becomes to use OTT based voice communication service, the telecom provided voice communication service can be positioned in as a lifeline service. Lifeline service needs to be reliable even during such disaster situation. In addition to ACB, we have implemented SSAC; however, in such gigantic disastrous event, we may need to place the PS access barring. When that happens, switching CS domain to allow CS voice call would bring only benefit for VoLTE user. So, in the perspective of business strategy, clarifying such UE behaviour in standardization specification will be the differentiation point in the voice communication market. 

However, currently such UE behaviour is not specified in the CT1 specification. If we leave this behaviour as UE implementation specific, then in the future market there may be such UE which does not switch to CS domain while the access class barring is in effect. This does not help in enhancing or improving telecom based communication service. Clarifying the UE behaviour will give clear message to the market about how reliable the telecom based communication service is and will be one of the differentiation point in the voice communication market. 

2.2 CSFB capable CS/PS mode 1 UE shall always try to ensure that Voice service is possible
SA2 (TS23.221 7.2a) defines that CSFB and IMS capable UE shall always try to ensure that Voice service is possible as follows.

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.
This SA2 requirement clearly states that the UE unable to obtain voice service in E-UTRAN results in re-selecting UTRAN to ensure that Voice service is possible. Further support is provided by the following SA2 requirement(TS23.221 7.2a).

IMS PS Voice preferred, CS Voice as secondary: if IMS voice is available the UE will use IMS to originate and terminate voice sessions. The UE may attempt combined EPS/IMSI attach with or without "SMS only", combined TA/LA Update with or without "SMS only" or EPS attach/TAU procedures. If the UE fails to use IMS for voice, e.g. due to "IMS voice over PS session supported indication" indicates voice is not supported (in Attach accept or subsequent TAU accept), then the UE uses the CS domain (as defined in TS 23.272 [30]), possibly using IMS signalling (see TS 23.292 [31]). If not already performed, the UE attempts combined TA/LA Update procedures. If the combined TA/LA Update procedures fail to register the IMSI in the CS domain or succeed with an "SMS-only" indication or succeed with a "CSFB Not Preferred" indication and the UE has failed to use IMS for voice, the UE behaves as described for "voice centric" or "data centric" according to its setting.
Thus, the requirement from SA2 is that CT1 specification requires to define such UE behavior where the UE tries to ensure the Voice service is available. 

Now important factor to CT1 is then for what scenario we shall define such UE behavior. In fact, CT1 already defined the UE behavior for particular scenario. The scenario is when the service request was initiated for CS fallback and the access is barred but not specific to CSFB(TS24.301 5.6.1.6).

If the service request was initiated for CS fallback and the access is barred for "mobile originating CS fallback" (see 3GPP TS 36.331 [22]) and the lower layer does not indicate "the barring is due to CSFB specific access barring information", the UE shall select GERAN or UTRAN radio access technology. The UE 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.
This is a clear evidence that CT1 consider that mobile originating call failure due to access class barring as one of the scenario that CT1 takes the responsibility to define the UE behavior. 

Above description is for the particular scenario where the UE uses CSFB procedure to make voice call and the access is barred but not specific to CSFB. The question is what happen to the scenario where the UE uses IMS Voice procedure (TS23.221 terminology) to make voice call and the access is barred but not specific to CSFB? 

As we all know there is no description about the UE behavior in CT1 specification. 

For CSFB capable CS/PS mode 1 UE, there are two ways to make voice call. One is via CS domain using CSFB procedure and another is via PS domain using IMS Voice procedure. Thus, to exhaustively define the UE behavior when the voice call initiation is failed due to access class barring, we need to define such UE behavior for both cases mobile originating call in CS domain and PS domain. However, the current CT1 specification only defines one side of UE behavior that UE uses CSFB procedure. There is no UE behavior in the case that the UE uses IMS Voice procedure. This is clearly a flaw in the CT1 specification. To ensure that Voice service is possible, the CT1 specification requires to clarify the UE behavior when the PS voice call initiation is failed due to access class barring. 

3. Proposal

Our current proposal about in which specification to define such UE behaviour is to both TS24.229 and TS24.301.  

Some may argue that the issue is related to NAS and not all UE has CS access capability; therefore, defining such behavior in TS24.229 is not appropriate. The argument seems to be omitting the important point that the expected UE behavior occurs in response to PS voice call initiation. The PS voice call initiation is defined in TS24.229. However, since it is true that not all IMS capable UE has CS access capability, specifying the UE behavior in main body of TS24.229 may not be appropriate, but for above reason, specifying the UE behavior in relevant Annex makes sense. 

Some may also argue how the upper layer could realize that PS voice call initiation is failed due to access barring. The argument is based on the assumption that upper layer does need to understand the reason of failure, however, upper layer does not need to understand the reasons. TS24.301 has the mechanism for the UE to realize that IMS is not available with manufacture determined timer. In the event an indication from the upper layers that the UE is available for voice calls in the IMS takes longer than the manufacturer determined period of time (e.g. due to delay when attempting initial INVITE request), the NAS layer assumes the UE is not available for voice calls in the IMS. Then the UE switches to CS domain. 

Give the fact that specifying UE behavior in TS24.229 is not enough to describe whole behavior, we would like to propose a CR to TS24.301 also. 
5. Conclusion

Without the UE behavior description, the VoLTE service will be degraded and based the SA2 requirmeent we believe CT1 requires to clarify the UE behavior when the PS voice call initiation is failed due to access class barring. 

Following CRs are proposed. 

· C1-132869_switch_to_CS_during_ACB_24.229_alternative1.doc
· C1-132870_switch_to_CS_during_ACB_24.229_alternative2.doc
· C1-132871_switch_to_CS_during_ACB_24.229_alternative3.doc
· C1-132872_switch_to_CS_during_ACB_24.301.doc
We believe that cahnges to both TS24.229 and TS24.301 is necessary to define the UE behavior. For proposal to TS24.229, we have drafted three alternatives, so we would like to ask CT1 which one would be acceptable. 
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