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5.3 Overview of coexistence mechanisms for input to IEEE 802.15.2 draft RP
5.3.1 Background of the Coexistence Mechanisms  

IEEE 802.15.2 has decided to select coexistence mechanisms from two categories, namely, Collaborative and Non-collaborative mechanisms. Collaborative is defined as a coexistence mechanism where WPAN and WLAN exchange information between one another to minimize mutual interference while Non-Collaborative is defined as a coexistence mechanism where no exchange of information is used between two wireless networks. 

Ed Note: This above paragraph was taken out of the call for coexistence mechanisms

To address the coexistence issue, the critical parameters need to be agreed that reflect “realistic” scenarios and models for doing simulations and experiments. Some of these parameters are network topology and user density for WLAN and WPAN systems, PHY and MAC layer models, propagation model and traffic model. The coexistence model will quantify the effect of mutual interference of WLAN and WPAN on each other while the coexistence mechanism will facilitate the coexistence of WLAN and WPAN devices. 

5.3.2 Mechanisms for enhancing coexistence

5.3.2.1 Non-collaborative proposals:

· Adaptive Frequency Hopping (AFH):

Ed Note: Do we need a reference to the FCC restrictions to describe the reason why there are two mechanisms, or leave it be?

 Adaptive frequency hopping is a method by which the available channels are used intelligently to decrease the likelihood of packet loss. There are two methods of adaptively hopping adopted in this Recommended Practice. The first method (Mode L) is one in which ‘bad’ channels are classified and further removed from the hopping sequence. The second method (Mode H) is one in which some grouping of the ‘bad’ and ‘good’ channels is computed so that the hopping sequence may intelligently schedule the use of the ‘bad’ channels and maximize the use of the 'good' channels. The result of using adaptive frequency hopping allows devices to perform well under a variety of interference scenarios.

· Adaptive Packet Selection and Scheduling: 

Bluetooth / IEEE 802.15.1 systems utilize various packet types with varying configurations such as packet length and degree of error protection used. By selecting the best packet type according to the channel condition of the upcoming frequency hop, better data throughput and network performance can be obtained. In addition, by carefully scheduling packet transmission so that the Bluetooth / IEEE 802.15.1 devices transmit during hops that are outside the WLAN frequencies and refrain from transmitting while in-band, we could avoid/minimize interference to WLAN systems and at the same time increase the throughput of the Bluetooth / IEEE 802.15.1 systems.

· Transmit Power Control / Rate Scaling: 

Power control can be effective if IEEE 802.11b and Bluetooth / IEEE 802.15.1 devices are designed to limit their transmit powers near the threshold, to obtain the required performance. To implement power control, a transmit power control mechanism must be implemented. All IEEE 802.11b devices currently support multiple transmit rates, i.e. 1, 2, 5.5 and 11Mb/s. As a result, all IEEE 802.11b devices currently implement a rate shifting/control algorithm. 
Systems monitor SNR, SINR, PER, etc. to determine which rate should be used. The maximum rate is always desired. The rate is shifted down when packets cannot be successfully decoded at current rate. The rate control algorithm of IEEE 802.11b devices can be extended to incorporate the highest mandatory rate at lower transmit powers. The rate shift algorithm would shift to the highest possible rate with lower transmit power, when possible.

Editorial Note (Jie Liang): in discussions during Orlando meeting, we have decided to defer this to the work in TGh. Shall we briefly describe some motivation here, and then refer to TGh?

5.3.3 Collaborative proposals:

There are two modes of operation and the mode is chosen depending on the network topology and supported traffic. In the first mode, both Bluetooth / IEEE 802.15.1 SCO and ACL traffic are supported where SCO traffic is given higher priority than the ACL traffic in scheduling. The second mode is based on TDMA and is used when there is ACL traffic in high piconet density areas. In TDMA mode, the 802.11b beacon-to-beacon interval is subdivided into two subintervals: one subinterval for 802.11b and other subinterval for Bluetooth / IEEE 802.15.1. Since each radio has its own subinterval, both radios will operate properly, due to total orthogonality. This technique does require an additional feature to restrict when the Bluetooth / IEEE 802.15.1 Master transmits. The mode to be used is chosen under the command of the Access Point (AP) management software. Frequency nulling can be used in conjunction with these modes to further reduce interference.
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