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1 Reason for Change

Updates for Section 5.1.x corresponding Requirement.
2 Impact on Backward Compatibility

None
3 Impact on Other Specifications

None
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

Request DM WG to review and agree to the change
6 Detailed Change Proposal

Change 1:  Sec 5.1.x Maintenance and Upgrade 
5.1.x Legacy Gateway 

The LwM2M Legacy Gateway functionality for LwM2M v1.1 aims to interconnect different IoT islands, as shown in Figure XXX1. The LwM2M Legacy Gateway in the center consists of several components, namely 

· A LwM2M client, 

· a protocol translator, and 

· a data model translator. 

The LwM2M Client uses the LwM2M protocol to interact with the Bootstrap Server as well as with one or multiple LwM2M Server(s). It is responsible for representing the non-LwM2M devices (also referred as legacy devices) to the LwM2M Server(s). 

The protocol translator is responsible for converting LwM2M protocol messages from and to the protocol on the other side of the gateway, such as BLE. The details of this protocol translation are outside the scope of the LwM2M v1.1 specification and implementation dependent. As an example, a RESTful LwM2M request has to be translated to a BLE query that uses an RPC-alike mechanism, which requires state to be maintained at the gateway. Similarly, the response message from the BLE device has to be translated to the corresponding LwM2M response message. 
The data model translator is responsible for translating the LwM2M data model into corresponding representations at the legacy protocol side. For example, BLE uses services and characteristics, which conceptually map to LwM2M objects and resources. Of course, it is only possible to map the data model in a lossless fashion if the corresponding abstractions exist in both data models. For example, there is no LwM2M object currently defined that represents the Heart Rate service defined by the Bluetooth SIG. In such a case, the use of the LwM2M BinaryAppDataContainer object may be a possible mechanism to tunnel data to the LwM2M server without the need to perform translation at the legacy gateway. 
There are two design approaches to provide the necessary functionality, which is described below. We refer to them as single instance vs. multiple instance approach. 

Design Approach #1: Single LwM2M Client Instance
In this approach the LwM2M server’s view is that there is only a single LwM2M Client instance running on the LwM2M Legacy Gateway. To retrieve objects and resources from attached legacy devices connected to the LwM2M Legacy Gateway it represents those in the LwM2M data model. 
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Figure XXX1: Legacy Gateway Architecture for the Single LwM2M Client Instance. 

Design Approach #2: Multiple LwM2M Client Instances
In this approach the LwM2M server’s view is that each of the legacy devices is represented by an independent instance of an LwM2M client running on the LwM2M Legacy Gateway.  Additionally, a separate LwM2M client instance is running on the gateway that represents the LwM2M Legacy Gateway itself. Figure XXX2 shows this design graphically. 
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Figure XXX2: Legacy Gateway Architecture for the Multiple LwM2M Client Instance. 

Which model is most appropriate depends on the number of connected legacy devices and other programming model differences. For example, mobile phone apps are typically developed by different parties and include libraries rather than having to rely on an operating system provided shared library. In such a case the single LwM2M client instance is easier to deploy. For a standalone home gateway that connects many IoT devices the multiple LwM2M client instance approach is better. 
Use Case #1: Health Care / Well Being  

A Bluetooth Low Energy (BLE) heart rate sensor is connected to a smart phone. This BLE heart rate sensor may use the heart rate profile and service defined by the Bluetooth SIG or may make use of a proprietary profile and service. Additionally, the BLE device may support other (potentially proprietary) profiles and services, such as support for firmware updates. Since the data obtained via this heart rate is not only used by an app on the smart phone but also communicated to a cloud-based server for big data analysis. Additionally, device management functionality (like firmware updates) is provided by the manufacturer. 

The smart phone therefore includes a translation component to communicate with the BLE heart rate device on one side and with the LwM2M server infrastructure on the other side. 

Use Case #2: Commercial Indoor lighting
In this case a stand-alone LwM2M Legacy Gateway is used to translate between a BACnet building automation network on one side of the gateway and to an LwM2M environment on the other side. Different to use case #1 is that this gateway is likely going to connect a much larger number of devices and needs to be managed itself since this gateway will be similar to a networking appliance without any direct user interaction. 
5.1.x.1 Groups & Topology
The group concepts does not exists in LwM2M v1_0_x, this would be interesting to establish group of devices at Gateway level for the server to address them in one go, typically a group of BLE devices attached to the gateway say for a particular patient, group of lights in area/floor etc., it is a useful concept for the gateway helping to address those groups through single commands from LwM2M server towards the legacy gateway.

The location of a LwM2M client typically can be in a sensor at different floors or rooms differentiated by functionalities like Kitchen, Lift room etc., It would be good that the legacy gateway could support these topological views, further to understand the nature of the location where the LwM2M Client is residing. 
Change 2:  6.1.x requirements for maintenance and upgrade 
6.1.x Legacy Gateway
	Label
	Description
	Release

	LightweightM2M-LeG-001
	LwM2M SHOULD support a range of different legacy devices and their protocols and  application data to be translated through the LwM2M Gateway towards the LwM2M server.
	1_1

	LightweightM2M-LeG-002
	The LwM2M server SHOULD support configuration of the legacy gateway. (e.g., single/multiple instance for LwM2M Client)
	1_1

	LightweightM2M-LeG-003
	LwM2M SHOULD support firmware upgrade scenarios for devices, which are behind Gateway
	1_1

	LightweightM2M-LeG-004
	LwM2M SHOULD support group concepts on the LwM2M Gateway as represented in the Group Section) 
	1_1

	LightweightM2M-LeG-005
	LwM2M SHOULD support various  topologies which the devices are configured behind the Gateway for service enablement data mapping from those devices
	1_1

	LightweightM2M-LeG-006
	The LwM2M enabler SHOULD support the ability to retrieve the capabilities of the legacy device and security mechanisms used between the legacy device and the LwM2M gateway. (e.g., integrity protection, encryption)
	1_1
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