3GPP TSG CT WG1 Meeting #99





C1-163343
Tenerife (Spain), 25-29 July 2016
Source:
BlackBerry UK Ltd.
Title:
Proposal for a WID to introduce AT Commands for Rel 13 CIoT features
Agenda item:
14.1.2
Document for:
Discussion
Abstract: 

This document discusses the requirements for new AT Commands or modifications to existing AT commands in order to support recently standardised CIoT features, and proposes that a new WID be produced to introduce these changes.  A list of proposed objectives for this WID are provided.
Discussion 

The IoT market place is very broad, supporting diverse applications such as smart metering, earthquake sensoring, vending machines, asset tracking etc.  To meet the needs of these various market categories IoT solution developers will often be integrating off the shelf 3rd party modem modules.  It is important therefore that standardised mechanisms are provided to enable the transfer of relevant information between the TE and the MT using AT commands.    

The following table provides a list of CIoT features and functionality introduced in Rel 13, together with a discussion on whether there is a need for associated new or modified AT commands.  

	CIoT feature or function
	Discussion of implications for AT Commands

	Extended idle mode DRX
	A UE may know what its delay tolerance is regards to receiving mobile terminated messaging based on its application layer requirements.  Hence the standard supports the ability for the UE to supply this information to the network so that an appropriate paging configuration can be applied so as to minimise power consumption in the UE.

There is need to support the ability for the TE to indicate to the MT parameters which will enable the MT to negotiate extended idle mode DRX parameters.

This is relevant for A/GB mode, Iu mode and S1 mode.

	SMS without combined attach
	This feature applies to UEs that only support an NBIoT RAT. The MT can determine whether a PS only attach is possible, based on whether it supports only an NBIoT RAT and whether the network supports SMS transfer without requiring the UE to be CS attached.  It seems reasonable to assume that if these conditions are fulfilled and PS only attach is possible then MT implementations supporting this feature would select it and therefore that no new AT Commands or changes to existing AT commands would be required. 

	Attach without PDN connection
	The TE may know whether or not its application(s) require PDN connectivity or whether they just require support for SMS.  Also the TE may have a preference, based on application requirements as to whether a PDN connection is established at the time of attach or at a later time.

Hence there is a requirement for the TE to have the ability to inform the MT of whether a PDN connection is needed at the time of attach.

Some new AT commands or changes to existing AT commands can be expected (for example, potentially there might be changes to ‘Initial PDP context activation’, Section 10.1.32, 27.007).

	Indicating preference between C-plane and U-plane optimisations
	The specifications provide the capability for the UE to indicate to the network whether the C-plane CIoT optimisation or the User plane CIoT optimisation is preferred.

Knowledge of application level characteristics, (e.g. message size / typical interval between messages), may be relevant in determining which mode is preferred, e.g. which mode is expected to be most power efficient.

Hence there is a need to either modify an existing AT command or introduce a new AT command in order for the TE to indicate to the MT whether control plane optimisation or user plane optimisation is preferred

	User plane CIoT optimisation
	No additional requirements for AT commands identified

	Activation of user plane bearer during data transport using control plane CIoT optimisation
	The ability is provided in the specifications for a UE that has been using the C-plane CIoT optimisation to activate the User plane CIoT optimisation.  Potentially this is something that the TE may wish to trigger, e.g. if it knows that an application has been initiated or an existing active application has gone into a mode whereby the user plane optimisation could prove beneficial.   

	Control plane CIoT optimisation
	The control plane optimisation provides a feature (release assistance information) to enable the UE to indicate to the network whether application layer data exchanges will complete with the current UL packet transfer or will complete with the next DL packet transfer.  Since this information is only known to the application, an AT command should be defined to enable the TE to inform the MT of the relevant information concerning completion of application layer data exchanges.

	High latency communications
	No additional requirements for AT commands identified

	Non-IP PDN connection
	Additional AT commands, or modifications to existing AT commands (such as Define PDP Context) are needed to enable the TE to be able to indicate to the MT that a non-IP PDN connection should be provided.  Support for sending associated parameters to the MT such as APN also needs to be provided.   

	MTU size of non-IP PDN connection
	The network may send an MTU size that is to be used for non-IP traffic, this needs to be passed up from the MT to the TE so that the TE can take it into account in uplink packet generation.  This will require a new AT command or modification to an existing command (such as PDP Context Read Dynamic Parameters). 

	New NBIoT and EC-GSM-IoT RAT type
	Existing commands such as ‘Signalling Connection Status’ need updating to include the possibility that the new NBIoT and EC-GSM-IoT RAT types is potentially available and/or used. 

	Rate control
	The network may inform the MT of APN rate control and SPLMN rate control requirements to be applied in the uplink.  A new or modified AT command is needed to enable the MT to inform the TE of the rate limitations which should be applied by the application layer in the uplink.  

	Enhanced coverage
	No additional requirements for AT commands identified

	Support of new IoT error cases
	Modifications to AT commands may be necessary to enable the MT to inform the TE of any new error cases (need for this is FFS)


Proposal

It is proposed to introduce a WID to introduce new or modified AT commands in support of Rel 13 CIoT features.  It is proposed that the objectives section would include the following items:

Objectives of the WID include introducing new AT commands or modifications to existing AT commands in order to support the following Rel 13 IoT functionality:

· Extended idle mode DRX

· Attach without PDN connection

· Indication of preference between C-plane and U-plane optimisations

· Activation of user plane bearer during C-plane optimisation data transport
· Indication of end of application layer data exchange in the C-plane CIoT optimisation

· Non-IP PDN connection

· New NBIoT and EC-GSM-IoT RAT types

· APN and SPLMN rate control

· Support of any new error cases
