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1 Reason for Contribution

Purpose is to present a draft outline of LWM2M Objects covering connectivity, seeking feedback on:

- approach taken in terms of separation into component Objects,

- priorities for 1st release,

- additional requirements to be covered by the Objects.

2 Summary of Contribution

Contains draft objects for remote management of Connectivity, and discussion topics.
3 Detailed Proposal

3.1  Approach to structuring objects

The proposed approach is not to have one all-encompassing Connectivity object, but to define a series of objects which are combined to configure connectivity at the device.  Advantages of doing this:

•
works better with flat data model for LWM2M,

•
makes completion of each object simpler, faster, earlier availability in the market,

•
more feasible to tackle different types of bearers (or bearer families) separately without affecting legacy implementations, and because for some co-operation with experts from other organizations might be required so this will not be possible within the August 2014 timeframe.

3.2 Scope limitation

Proposed prioritisation is for Connectivity Objects V1.0 to focus on WAN connectivity :

•
3GPP PS bearers
(GPRS/EDGE, UMTS, LTE)

•
3GPP SMS bearer

•
3GPP2 PS bearers

If agreement can be reached in time, we can include support to configure some short range connectivity bearers, e.g. WiFi,  IPv6 6LoWPAN.

3.3  LWM2M Object:   3GPP connectivity

This object covers generic parameters for 3GPP connectivity, including GPRS/EDGE, UMTS, LTE, SMS.

	Name
	Operations
	Instances
	Mandatory
	Type
	Range
	Units
	Description

	Activated APN
	R
	Single
	
	String
	
	
	Currently active APN 

	SMSC address
	RW
	Single
	
	String
	
	
	E.164 address of SMSC

	Supported Connection Profile
	R
	Multiple
	Yes
	String
	
	
	The resource holds a list of pointers to profile names of APN connection profiles, or CS connection profiles configured at the device.



	3GPP network mode
	RW
	Single
	Optional
	Integer
	0-2
	
	0: auto connect

1: UMTS preferred

2: GSM preferred

3: LTE preferred



	Acceptable RSSI
	RW
	Single
	Optional
	Integer
	
	
	

	
	
	
	
	
	
	
	


Discussion points:

1/  Can devices support more than one APN active at a time?  Should the current APNs be represented as a SET of integers?  How to refer to the APNs?  Via a set of integer values pointing to their reference numbers or via a set of string names?

2/  Auto APN mode:   Do we need to configure the device on whether it will use auto APN mode, whereby the device is allocated a generic APN which the network translates to a specific APN based on subscription? 

3/  Do we need configuration parameters to allow operation of ‘transactional SMS’?  We will likely need some underlying protocol enhancements within LWM2M 1.1 to support transactional SMS, so less critical to support config parameters in Connectivity V1.0

3.4  LWM2M Object:   APN connection profile

This object defines parameters relating to a single APN.   There can be multiple instances of this object within a device’s configuration.

	Name
	Operations
	Instances
	Mandatory
	Type
	Range
	Units
	Description

	Profile name
	RW
	Single
	Mandatory
	String
	
	
	Human-readable identifier

	APN
	RW
	Single
	Mandatory
	String
	
	
	Name used to establish PDN connection.

	AuthenticationType
	RW
	Single
	Mandatory
	Integer / Enumerated?
	
	
	Q/ Can we define enumerated type,

0: PAP

1: CHAP

etc



	UserName
	RW
	Single
	Optional
	
	
	
	Used with e.g. PAP.

	Secret
	RW
	Single
	Optional
	
	
	
	Used with e.g. PAP.

	ConnectString
	RW
	Single
	Optional
	
	
	
	T.B.C.  String used by application to activate cellular module via AT commands.

	ReconnectDelay
	RW
	Single
	Optional
	
	
	s
	Delay between reconnect attempts.



	MaxReconnectRetries
	RW
	Single
	Optional
	
	
	
	Number of reconnect attempts.

	
	
	
	
	
	
	
	


3.5  LWM2M Object:   CS connection profile

This object defines parameters relating to a single circuit switched connection profile. 

	Name
	Operations
	Instances
	Mandatory
	Type
	Range
	Units
	Description

	Profile name
	RW
	Single
	Mandatory
	
	
	
	Human-readable identifier

	DialNum
	RW
	Single
	Mandatory
	String
	
	
	Dial number for CS network access point.



	AuthenticationType
	RW
	Single
	Mandatory
	
	
	
	Enumerated type:

0: PAP

1: CHAP

Etc



	UserName
	RW
	Single
	Optional
	
	
	
	Used with e.g. PAP.

	Secret
	RW
	Single
	Optional
	
	
	
	Used with e.g. PAP.

	ReconnectDelay
	RW
	Single
	Optional
	
	
	
	

	ReconnectRetries
	RW
	Single
	Optional
	
	
	
	

	
	
	
	
	
	
	
	


Discussion:

1/  t.b.c.  the extent to which this is relevant with current generation modules.

3.6  LWM2M Object:   Connection control

	Name
	Operations
	Instances
	Mandatory
	Type
	Range
	Units
	Description

	Connection hold time
	RW
	Single
	?
	Integer
	
	S
	Time to hold PDN connection after last transmission.



	
	
	
	
	
	
	
	


Discussion:

1/  Possibility to include wake-up config here.
2/  Alternative:  we could integrate into the top level connectivity object.
3.7  LWM2M Object:   Connection log

This object contains information on previous connection attempts.

	Name
	Operations
	Instances
	Mandatory
	Type
	Range
	Units
	Description

	Connection establishment time
	R
	Multiple
	
	
	
	
	Time of connection request (UTC?)

	Connection establishment result
	R
	Multiple
	
	Integer
	0-?
	
	0: successful

1: etc



	Connection end time
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	


Discussion:

1/  What we need to convey is an array, with each item capturing time / results / end times.  How best to do this?

2/  An alternative is to include one resource capturing a file, which is then further specified.

3/  Do we have the connection log as a stand-alone object (which can be share e.g. across 3GPP, 3GPP2), or do we integrate it into the top level object, e.g. 3GPP Connectivity object?

3.8  Example configuration of a LWM2M client:  

	Object name
	Object ID
	Object Instance ID

	3GPP Connectivity Object
	8
	-

	APN connection profile
	9
	0

	APN connection profile
	9
	1

	Connection log
	10
	-

	
	
	

	
	
	


3.9  Overall discussion topics:

1/ This proposal has  a flat structure, a simple list.   Should we look into an embedded / nested  object approach as an option for LWM2M, as was taken with DM 1.x, 2.x management objects?

2/  Do we define everything on a per-RAN basis, or can we re-use across RANs?   e.g. is APN defined once (‘APN connection profile’), or twice  (‘3GPP APN’,   ‘3GPP2 APN’).

3/  To what extent do we need to include QoS parameters, that the device includes in its packet data network connection request (e.g. QCI / AMBR)?

4 Intellectual Property Rights

Members and their Affiliates (collectively, "Members") agree to use their reasonable endeavours to inform timely the Open Mobile Alliance of Essential IPR as they become aware that the Essential IPR is related to the prepared or published Specification.  This obligation does not imply an obligation on Members to conduct IPR searches.  This duty is contained in the Open Mobile Alliance application form to which each Member's attention is drawn.  Members shall submit to the General Manager of Operations of OMA the IPR Statement and the IPR Licensing Declaration.  These forms are available from OMA or online at the OMA website at www.openmobilealliance.org.
5 Recommendation

Proposal is for information only.

Feedback sought from members on:

- approach taken,

- priorities,

- additional requirements to be covered by the Objects.
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