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Introduction

This document provides proposed text and description for duty cycle control of a piconet as requested by the TG4a editors.
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Proposed Draft:

3.3a Low Duty Cycle piconet

Low duty cycle piconet scenarios are used to model situation where: 

· IEEE 802.15.4a devices are deployed in high density in a limited area, e.g., hot-pot deployment scenarios; 

· Some UWB victim systems cover much larger area than the cover range of a typical IEEE 802.15.4a piconet, locate well above the local cluster (e.g. IEEE 802.16, radio astronomy service and satellite service), or closely locate with piconet coordinator (e.g. devices placed at the same desk or even within the same computer).
In this case, transmissions from every device in the piconet can affect the victim receiver. For reasons of less complexity, lower power consumption, as well as physical limitations, it is difficult for simple IEEE 802.15.4a devices to detect victim system reliably. The aggregate interference from the piconet increases with increment in number of piconet members. Given 1% average device duty cycle and pure ALOHA protocol, the aggregate interference is 17.6% from a piconet with 18 members. Besides, the channel idle periods are randomly segmented into small pieces. Therefore it is hard to be used efficiently
. 
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Fig. 1 Aggregate normalized interference

The maximal interference level to such kind of victim systems can be limited by controlling duty cycle of the piconet through general active/inactive period. The traffic can only occur in the active period. Victim systems are free of interference in the inactive period. The distribution of active/inactive period is controlled by the piconet coordinator. This can be implemented by a clock in the application layer. The piconet coordinator defines global time of the piconet and duration of the active period. When a device joins a piconet, it synchronizes its clock with that of coordinator. 
The interference level is restricted by the ratio of active period to the total period. The possible packet collision in the active period can be mitigated as follows:

· Adopt CSMA-CA mechanism;

· Adopt channel dependent ALOHA: The channel dependent ALOHA is to set transmission probability related with the channel quality which can be obtained through listening beacon from coordinator by means of LQI and receiver ED. The function to map channel quality to transmission probability is defined at application layer. A simple way is to set a threshold and only enable transmission when the channel quality is above the threshold; 

· Limit the number of piconet members through association;
· Traffic shaping, e.g. combination of short packet to a large packet.
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Fig. 2 Generalized active/inactive periods

� This can also be part of section 3.3.


� It is similar to the collision analysis of pure ALOHA system.
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