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Introduction

"Flight mode" or "airplane mode" is a concept which most of us know from using our mobile phones, so maybe it comes as a surprise that this term is neither defined nor used by the 3GPP specifications.
A quick search in the internet actually produces the following definition from a Wikipedia article:

"Airplane mode, aeroplane mode, flight mode, offline mode, or standalone mode is a setting available on many smartphones, portable computers, and other electronic devices that, when activated, suspends radio-frequency signal transmission by the device, thereby disabling Bluetooth, GPS, telephony, and WiFi.
The name comes from the prohibition by many airlines of using equipment transmitting radio-frequency signal while in flight; using airplane mode prevents devices from transmitting. …"
Due to the lack of definition in 3GPP we find that every now and when a new discussion comes up whether a change to "flight mode on" should just trigger a detach without power off, or whether it should also involve elements of a "power-cycle". By this we do not necessarily mean that the UE should signal a detach with power off, but rather that

· there are a number of parameters which are erased or reset by a switch-off/switch-on cycle, e.g. the list of PLMNs forbidden for GPRS services, the extension of the forbidden PLMN list, list of PLMNs where voice service was not possible, and the setting of the USIM invalid for GPRS/non-GPRS services; and 
· there are a number of other restrictions that are typically removed by a switch-off/switch-on cycle. E.g. a session management back-off timer started upon receipt of a reject with (E)SM cause different from #26 will be stopped at switch-off and not restarted after the switch-on. And if (E)SM cause #26 is received with an indication that T3396 is deactivated, the restriction to initiate (E)SM procedures for a specific APN is removed when the UE is switched off.
As a result of this situation, modem vendors are defining their own requirements, and additionally they receive different requirements from different ecosystem partners (UE vendors, operators). So different UEs are supporting different implementations (a few devices even support the initiation of emergency calls in flight mode), and users are suffering from this situation, as they do not know whether for a certain UE a toggle between flight mode on and off is a sufficient remedy in a certain situation or whether a real power cycle is needed.

In the present paper we will take a closer look at the situation and propose a way forward for CT1.
"Flight mode" and AT commands (TS 27.007)

As already indicated in the introduction, we could not find the term "flight mode" or "airplane mode" in the 3GPP specifications. Nevertheless, there is an AT command +CFUN, Set Phone Functionality, which enables a TE to request such a functionality from an MT. Specifically with the command

AT +CFUN=4 
the TE can request the MT to "disable (turn off) both MT transmit and receive RF circuits". The description of the AT command also includes a note reading:
NOTE 1:
It is manufacturer specific if this command affects network registration. Command Operator Selection 


+COPS is used to force registration/deregistration.

Both the AT command and the note have existed since GSM phase 2 (TS 07.07, 1998).

In spite of the note, we expect that nowadays an MT will usually react to AT +CFUN=4 by initiating a detach procedure, most likely without switch-off indicator.

(Note that at some point in time another value +CFUN=129 was added which is defined as:

"Prepare for shutdown. This setting has its prime use when some of the MT’s resources (e.g. file system) are located on a tightly integrated TE (host). The MT will execute pending actions resulting in "permanent" changes, e.g. execute pending file system operations. The MT will also make an orderly network detach. …"

and which will most likely trigger a detach with switch-off.)

"Flight mode" and TS 24.008/TS 24.301/TS 23.122

Even with the findings in TS 07.07/TS 27.007, this does not change the situation for TS 24.008/TS 24.301/TS 23.122, as there is also no reference to the AT command +CFUN in these specifications.
Note also that flight mode is different from the power saving mode (PSM) introduce in 3GPP Rel-12. Although PSM enables the UE to reduce its power consumption, the UE remains registered with the network and there is no need to re-attach or re-establish PDN connections.
In practice the lack of specification of flight mode results in different implementations – which on one hand is confusing for the user, on the other hand it may have unwanted effects for the operator/network. By this we mean that usually a requirement in TS 24.008/TS 24.301/TS 23.122 to erase a certain "forbidden list" or stop a back-off timer (only) if the UE is switched off or the UICC containing the USIM is removed is intended to protect the network against certain UE actions.

The subscriber should be able to overcome a certain issue, e.g. for the case that a network "overreacted" and sent a reject cause which resulted in the UE going "out-of-service". But if it is too "easy" for the UE to apply this work-around, this can defeat the purpose of the protective measures available to the network.

In the present case, a flight mode toggle – which involves a detach with subsequent re-attach – is possible within a few seconds, whereas a real power cycle takes of the order of several 10s of seconds or a few minutes. 
CT1 should take this into consideration when deciding whether the activation of flight mode shall cause the UE to perform other actions usually reserved for the case when the UE is switched off (such as e.g. erasing the various "forbidden lists").
Proposal

In order to overcome the present situation and make the UE behaviour more predictable both for the user and the operator, CT1 should discuss and agree whether regarding the CT1 specifications TS 24.008/TS 24.301/TS 23.122, activation of "flight mode" is to be treated just like a detach without power off, or whether the UE shall perform "other actions" currently specified for the case when the UE is switched off.
The decision should be documented in the CT1 meeting report or in some 3GPP specification. If CT1 decides to go for the latter, Intel can volunteer to bring CRs to the next meeting.
