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1. Introduction

CT1 discussed at the last meeting (#73; in St. Julians, Malta) the case of the UE behaviour for emergency call (see C1-113229, revised to 3604 [1]). CT1 worked on an liaision statement on the topic to SA2 which got postponed (see C1-113747 [2]). 

This paper analyzes the scenario of emergency call and UE behaviour taking into account stage 2 requirements, identifies a number of open issues, and asks CT1 to make a decision in order to send LS for seeking guidance.
2. Discussion

2.1 Current situation in 3GPP
Stage 2 specifies in 3GPP TS 23.221 [3] the voice domain selection requirements, and that a CSFB and/or IMS/CS-voice capable UE can be set to voice centric or data centric. This is further elaborated at stage 3 level in 3GPP TS 24.301 [4] with the definition of the UE’s usage setting. Also, stage 2 defines UE’s voice setting for selection of domain for voice services which is also captured in 3GPP TS 24.301 [4] and 3GPP TS 24.167 [5]. Quote of 3GPP TS 23.221 [3]; sub-clause 7.2a:
To allow for appropriate domain selection for originating voice calls, a CSFB and/or IMS/CS-voice capable UE is set to behave as "Voice centric" or "Data centric" in E-UTRAN:

[..]

c) UE's voice setting indicating the above-referenced “CS Voice Only”, “PS Voice Only”, “IMS PS Voice Only”, “CS Voice Preferred, IMS Voice Secondary”, or “IMS Voice Preferred, CS Voice Secondary” indications. The UE voice setting is a UE setting that indicates the domain to use for voice services. 

CT1 has defined the mode of operation of an EPS attached UE which can be one of the followings per 3GPP TS 24.301 [3], quote of sub-clause 4.3.1:

A UE attached for EPS services shall operate in one of the following operation modes:

-
PS mode 1 of operation: the UE registers only to EPS services, and UE's usage setting is "voice centric";

-
PS mode 2 of operation: the UE registers only to EPS services, and UE's usage setting is "data centric";

-
CS/PS mode 1 of operation: the UE registers to both EPS and non-EPS services, and UE's usage setting is "voice centric"; and

-
CS/PS mode 2 of operation: the UE registers to both EPS and non-EPS services, and UE's usage setting is "data centric".

Additionally, the specification mandates a UE configured to use CSFB to use the domain resulted of voice domain selection (stage 2 in 3GPP TS 23.221 32]) quote of 3GPP TS 24.301; 4.3.1 [4]:
A UE configured to use CS fallback, shall operate in CS/PS mode 1 or CS/PS mode 2. Such UE may also be configured to use IMS, in which case the voice domain preference for E-UTRAN as defined in 3GPP TS 24.167 [13B] shall be used for the selection of the domain for originating voice communication services.
Unfortunately, 3GPP TS 24.301 [4] does not cover the case of emergency call when the UE’s usage setting is data centric (i.e., PS mode 2, and CS/PS mode 2), and therefore clearly the requirements stated for the case of voice domain selection applies. That is to say, a UE configured to use CSFB, which may also be configured to use IMS, can be mandated to place emergency call by using IMS even when the (data) domain cannot be considered reliable for emergency call. Please, note that the UE being CS voice capable should be able to use CSFB or re-select to another RAT instead, but however this is currently not allowed.

Furthermore, 3GPP TS 23.167 [6] has been updated by the CR187r3 which describes the case of domain selection rules for emergency call. This new domain selection rules are normative (see Annex H.5 of 3GPP TS 23.167 [6]).
2.2 Analysis

Based on lack of description of the particular case of emergency call in 3GPP TS 24.301 [4], the UE can be forced to place the emergency call in (data) domain which may not be suitable for emergency call. 

Let’s take the following scenario:

· “IMS voice not available” (section 4.3.1 of 3GPP TS 24.301 [4]), for instance, due to IMS voice support over PS session is indicated not supported by the network (no IMSVoIP / IMSVoIP = false), but the emergency bearer services is supported (EMC BS);

· data-centric UE (in PS mode 2 or CS/PS mode 2) with CS voice capabilities but configured to use IMS.

As the UE is data-centric, the UE is very likely to use the PS domain for the emergency call because of voice domain selection.

However, to place an IMSVoIP call for the emergency call in this scenario by use of the PS domain is not recommended because it is likely that the call will fail because the UE does not have an IMS roaming agreement, and thus the call would then be performed without registration. It would only be acceptable as the last resort option to make a call in this manner; if the UE was not CS capable or was CS capable and had no access to a CS RAT and there was no other way to make the emergency call.

Case B in normative Annex H.5 of 3GPP TS 23.167 [6] shows the case where the UE is not CS attached, is PS attached, VoIMS=N and EMC=Y. A voice centric UE would have performed voice domain selection to the CS domain on Attach/TAU, but a data centric UE remains in LTE. So what is the behaviour for a data centric UE to make an emergency call? Should it "act like a voice centric UE" (though the setting is actually not changed) when it makes the emergency call (thus meaning that it performs domain selection and uses the CS domain) or should it try and attempt the emergency call on IMS which could fail if VoIMS=N because the UE does not have an IMS roaming agreement, meaning that the UE would then have to place the call without registration?

It also raise the question as to whether it makes any sense at all to have different behaviour for a voice centric UE or data centric UE because the user is making an emergency call.

The new domain selection rules (3GPP TS 23.167 [6]) apply to any UE supporting voice communication over IMS. There is in fact nothing specific for data centric or voice centric in this specification. However, the UE has to follow the requirements regarding mode of operation in 3GPP TS 24.301 [4].
During the last CT1 meeting there were comments indicting that one may think that when placing an emergency call the UE does not need to follow the voice selection rules, though mandated by 3GPP TS 24.301 [4], and therefore the UE may be in a new unspecified mode. This would anyhow require changes to the CT1 specification, and in addition one can question how long the UE stays in this new mode, and what happens when the emergency call is over. Note that the UE might need to be able to receive call back, so is it the UE expected to stay in the same RAT to receive a potential call back?

Obviously some clarification could be added to 3GPP TS 24.301 [4] indicating that it is up to implementation how long the UE stays after the end of the emergency call or defined some sort of timer that runs to keep the UE in the current RAT for some time to allow the UE to receive the call back. But equally so, it would be easier to allow the UE to just momentarily change mode of operation (so optionally allowing to move to PS mode 1 or CS/PS mode 1 to perform RAT selection or CSFB) for the emergency call and remain like this for some time after the emergency call for potential call-back.

Hence, it is proposed to allow the option for the UE implementation to change mode of operation when there is a need of initiating an emergency call in certain circumstances. In this way, the UE may transit to PS mode 1 or CS/PS mode 1 in order to attempt CS services in order to establish the emergency call by re-selecting to CS RAT or using CS fallback.

3. Conclusion

The case of initiating an emergency call is a very important scenario in which the UE should attempt to use the best possible manner to establish the call and provide service to the user.

NAS may need to perform emergency call when the mode of operation is PS mode 2 or CS/PS mode 2 (UE’s usage setting is data centric), and present specification text mandates a CSFB UE, which may be configure to use IMS, to always use the domain selected by voice domain preference for E-UTRAN.
However, the voice domain preference might well result in the UE mandated to place emergency call by using IMS even when the (data) domain cannot be considered reliable for emergency call, though the UE is CS voice capable and can attempt CSFB or re-select to another RAT. Also, the CT1 specification seems not aligned with latest version of 3GPP TS 23.167 [6]. It seems to make sense not to have different behaviour for a voice centric UE or data centric UE because the user is making an emergency call.
It seems appropriate to allow the option for the UE implementation to change mode of operation when there is a need of initiating an emergency call in certain circumstances. In this way, the UE may transit to PS mode 1 or CS/PS mode 1 in order to attempt CS services in order to establish the emergency call by re-selecting to CS RAT or using CS fallback.

We believe the UE behaviour for the case of emergency call is an important topic that needs to be addressed by CT1. Hence, it is proposed that CT1 discusses the UE behaviour for emergency call (including the CR in C1-113948), and consider sending an LS to SA2 asking of guidance if agreement is again not possible.
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