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1. Introduction

IEEE 802.15.5 task group will generate recommended practice documents to the current IEEE 802.15 WPAN standards. This document defines the fundamental technical requirements for the project of IEEE P802.15.5 Mesh Network. This document will be guidance for proposers on how to respond to a call for proposals. 

2. Summary of IEEE P802.15.5  Mesh network

The IEEE 802.15 Task group 5 is chartered to determine the necessary mechanisms that must be present in the PHY and MAC layers of WPANs to enable interoperable, stable, and scaleable wireless mesh networking. A mesh network is a PAN that employs one of two connection arrangements, full mesh topology or partial mesh topology. In the full mesh topology, each node is connected directly to each of the others. In the partial mesh topology, some nodes are connected to all the others, but some of the nodes are connected only to those other nodes with which they exchange the most data. 

Mesh networks have the capability to provide:

1.      Extension of network coverage without increasing transmit power or receive sensitivity

2.      Enhanced reliability via route redundancy

3.      Easier network configuration

4.      Longer device battery life 

PHY

Basic 802.15.1 PHY

Basic 802.15.3 PHY

Basic 802.15.4 PHY
MAC

Basic 802.15.1 MAC

· Basic 802.15.3 MAC

· Basic 802.15.4 MAC
· Amendment of 802.15.3 MAC as required to support MESH Networking

· Amendment of 802.15.4 MAC as required to support MESH Networking
3. Topology

The IEEE 802.15.5 shall support all types of logical topologies including star, tree, and mesh.

The network configuration may be static or dynamic. 

4. Bit Rate

The bit rate is categorized in the following way:

1) Link bit rate 

2) Aggregated bit rate (multi-channel or common channel)

3) End-to-end bit rate (multi-hop)

LR-WPAN applications:

 Link bit rate: determined by related PHY spec.

 Aggregated bit rate: sum of Link bit rate for each single channel radio. 

 End-to-end bit rate: bounded by the Aggregated bit rate and at least 1 kbps at one radio PHY-SAP.

HR-WPAN applications  (note: check 3a TR to get rate for home multimedia) 

  Link bit rate: determined by related PHY spec.

  Aggregated bit rate: sum of Link bit rate for each single channel radio. 

  End-to-end bit rate: bounded by the Aggregated bit rate and at least 55Mbps for HDTV channel for multi-hop. 

5. Range 

Determined by PHY Specification.

6. Power Consumption

LR-WPAN applications:

The device (complete communication system including alt-PHY and MAC) must operate while supporting a battery life of months or years without intervention.

Therefore very efficient power saving modes are desirable, in particular for devices that transmit sporadically. In addition the coordination of nodes must not induce frequent wake up of nodes. 

HR-WPAN applications: 

Battery-powered handheld devices: hours or days

Mains-powered devices: no power consumption requirement.  

7. Reliability

Link packet loss rate: determined by related standards. 

   802.15.4: less than 1%

   802.15.3: less than 8%.

End-to-End packet loss rate: application specific. 

8. Delay

LR-WPAN applications:

   Maximal end-to-end latency is 250ms 

HR-WPAN applications

 Maximal end-to-end latency: between 10ms and 30ms depends on applications.

9. Security & Authentication & Privacy

Specified by IEEE 802.15 related standards.

10. WAN connectivity

Two kinds of nodes: Regular mesh node or WAN Gateway mesh node.

WAN Gateway mesh node can be connected to a WAN. 

11. Message Flow

Need to support unicast, multicast, and broadcast.

12. Mobility

This is a mandatory feature related to Intra-PAN mobility, not to roaming or handover. Nodes shall be capable of reliable communication when in the move, at least for tracking. It is admitted that limited communication performance (e.g. data rate) can be tolerated in such cases. The considered applications may involve pedestrian, industrial vehicle and optionally higher speed vehicle mobility.

13. Network Size

LR-WPAN applications:

Maximal parameters:

Home applications: 500 nodes 

Commercial applications: 10,000 nodes

Need scalability support in network density, network size and hop number.

HR-WPAN applications

Typical parameter: 20 devices

14. Complexity 

Complexity should be minimal to enable mass commercial adoption for a variety of cost sensitive products. Unit complexity, system complexity, etc. 

15. Network Management 

Includes:

Self-organization

Self-healing

Allow dynamic routing adaptive to environment
Continuum of distributed to centralized management
Traffic Priority Control
16. Ease of Deployment

Ease of planning, installation, and use
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