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Introduction

This contribution requests guidance on the use of oneM2M management objects in conjunction with a LWM2M DM implementation, in order to determine how some LWM2M specific parameters and resources should be mapped.

An example is the oneM2M DeviceInfo <mgmtObj> resource, which is mapped to the LWM2M Device Object. In this case, it is seen in Table 1 that the DeviceInfo resource lacks attributes to map to LWM2M Device Object resources such as Serial Number, Error Code or Available Power Sources. These LWM2M resources were not carried over in mapping to oneM2M DeviceInfo attributes. 

The following text and table show the mapping of LWM2M resources to oneM2M resources based on TS-0005 V.1.0.1, highlighting unmapped LWM2M attributes.
Table 1 LWM2M Device Object oneM2M Mapping 
	Attribute Name of [deviceInfo]
	Mapping to resources in LWM2M Device Object Instance

	[deviceInfo]
	Device (/3)

	labels
	LWM2M Device Object

	mgmtDefinition
	deviceInfo

	objectID
	urn:oma:lwm2m:oma:3

	objectPath
	/3/0

	description
	 

	deviceLabel
	 

	manufacturer
	/3/0/0

	model
	/3/0/1

	deviceType
	/3/0/17

	fwVersion
	/3/0/3

	swVersion
	/3/0/19

	hwVersion
	/3/0/18

	serialNumber
	/3/0/2

	powerSourceAvail
	/3/0/6

	powerSourceVolt
	/3/0/7

	powerSourceCurrent
	/3/0/8

	errorCode
	/3/0/11

	resetErrorCode
	/3/0/12

	currentTime
	/3/0/13

	utcOffset
	/3/0/14

	timezone
	/3/0/15

	supportedBindNModes
	/3/0/16


	


As a result, there are resources on a LWM2M Client which are not visible in oneM2M and which would make some device management features inaccessible. 
Furthermore, there are no <mgmtObj> resources that maps to LWM2M Objects such as Connectivity Monitoring, Location, and Connectivity Statistics. oneM2M WG5 guidance is kindly requested for these cases as well. 

If changes/updates to TS-0005 are recommended, further proposals will be provided via CRs.

Reference
LWM2M OMA-TS-LightweightM2M-V1_0-20141126-D, annex E.4 is included below for ease of reference for the Device object.  Annex E.7 addresses Location object, annex E.5 addresses Connectivity Monitoring object, etc.

E.4 LWM2M Object: Device

	Description

	This LWM2M Object provides a range of device related information which can be queried by the LWM2M Server, and a device reboot and factory reset function.



	Object definition
	

	Name

Object ID

Instances

Mandatory

Object URN

Device 

3 

Single 

Mandatory 

TBD 


	

	


	ID

	Name

	Operations

	Instances

	Mandatory

	Type

	Range 
	Units

	Description


	0

	Manufacturer

	R

	Single

	Optional

	String

			Human readable manufacturer name


	17

	Device Type

	R

	Single

	Optional

	String

			Type of the device (manufacturer specified string : e.g. smart meters / dev Class…)


	1

	Model Number

	R

	Single

	Optional

	String

			A model identifier (manufacturer specified string)


	2

	Serial Number

	R

	Single

	Optional

	String

			Serial Number


	18

	Hardware Version

	R

	Single

	Optional

	String

			Current hardware version of the device


	3

	Firmware Version

	R

	Single

	Optional

	String

			Current firmware version of the device. The Firmware Management function could rely on this resource.


	19

	Software Version

	R

	Single

	Optional

	String

			Current software version of the device. (manufacturer specified string). On elaborated LWM2M device, SW could be split in 2 parts : a firmware one and a higher level software on top.

Both pieces of Software are together  managed by LWM2M Firmware Update Object (Object ID 5)

	4

	Reboot

	E

	Single

	Mandatory

				Reboot the LWM2M Device to restore the Device from unexpected firmware failure.


	5

	Factory Reset

	E

	Single

	Optional

				Perform factory reset of the LWM2M Device to make the LWM2M Device have the same configuration as at the initial deployment.

When this Resource is executed, “De-register” operation MAY be sent to the LWM2M Server(s) before factory reset of the LWM2M Device.


	6

	Available Power Sources

	R

	Multiple

	Optional

	Integer

	0-7

		0 – DC power
1 – Internal Battery
2 – External Battery
4 – Power over Ethernet
5 – USB
6 – AC (Mains) power
7 – Solar


	7

	Power Source Voltage

	R

	Multiple

	Optional

	Integer

		mV

	Present voltage for each Available Power Sources Resource Instance.

Each Resource Instance ID MUST map to the value of Available Power Sources Resource.


	8

	Power Source Current

	R

	Multiple

	Optional

	Integer

		mA

	Present current for each Available Power Source


	9

	Battery Level

	R

	Single

	Optional

	Integer

	0-100

	%

	Contains the current battery level as a percentage (with a range from 0 to 100). This value is only valid when the value of Available Power Sources Resource is 1.


	20

	Battery Status

	R

	Single

	Optional

	Integer

	0-6

		This value is only valid when the value of Available Power Sources Resource is 1. 
Battery

Status – Meaning-Description

0- Normal -The battery is operating normally and not on power.

1- Charging- The battery is currently charging.

2 - Charge Complete - The battery is fully charged and still on power.

3 – Damaged - The battery has some problem.

4 - Low Battery - The battery is low on charge.

5 - Not Installed - The battery is not installed.

6 – Unknown - The battery information is not available. 


	10

	Memory Free

	R

	Single

	Optional

	Integer

		KB

	Estimated current available amount of storage space which can store data and software in the LWM2M Device (expressed in kilobytes).


	21

	Memory Total

	R

	Single

	Optional

	Integer

		KB

	Total amount of storage space which can store data and software  in the  LWM2M Device (expressed in kilobytes).


	11

	Error Code

	R

	Multiple

	Mandatory

	Integer

			0=No error
1=Low battery power
2=External power supply off
3=GPS module failure
4=Low received signal strength
5=Out of memory
6=SMS failure
7=IP connectivity failure
8=Peripheral malfunction

When the single Device Object Instance is initiated, there is only one error code Resource Instance whose value is equal to 0 that means no error. When the first error happens, the LWM2M Client changes error code Resource Instance to any non-zero value to indicate the error type. When any other error happens, a new error code Resource Instance is created.

This error code Resource MAY be observed by the LWM2M Server. How to deal with LWM2M Client’s error report depends on the policy of the LWM2M Server.


	12

	Reset Error Code

	E

	Single

	Optional

				Delete all error code Resource Instances and create only one zero-value error code that implies no error.


	13

	Current Time

	RW

	Single

	Optional

	Time

			Current UNIX time of the LWM2M Client.

The LWM2M Client should be responsible to increase this time value as every second elapses.

The LWM2M Server is able to write this Resource to make the LWM2M Client synchronized with the LWM2M Server.


	14

	UTC Offset

	RW

	Single

	Optional

	String

			Indicates the UTC offset currently in effect for this LWM2M Device. UTC+X [ISO 8601].


	15

	Timezone

	RW

	Single

	Optional

	String

			Indicates in which time zone the LWM2M Device is located, in IANA Timezone (TZ) database format.


	16

	Supported Binding and Modes

	R

	Single

	Mandatory

	String

			Indicates which bindings and modes are supported in the LWM2M Client. The possible values of Resource are combination of "U" or "UQ" and "S" or "SQ".
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