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1 Listen Before Talk

Members of the IEEE 802.11 community have long proposed that “Listen Before Talk” (LBT) is a suitable mechanism for efficiently sharing common spectrum between multiple RLAN systems. However, the LBT implementation in current IEEE 802.11 standards do not recognize devices other than devices using the modulation of the currently defined BSS of that device. This allows those devices to share their common spectrum within their own group, but does not allow other devices using different modulation from being detected when they are transmitting.

2 Proposed Listen Before Talk Text

The text below has been proposed as a modification to ETSI EN 300 328 V1.8.1: “Electromagnetic compatibility and Radio spectrum Matters (ERM); Wideband transmission systems; Data transmission equipment operating in the 2,4 GHz ISM band and using wide band modulation techniques; Harmonized EN covering essential requirements under article 3.2 of the R&TTE Directive”.

“Systems using a modulation other than FHSS, shall implement a Listen-Before-Talk (LBT) mechanism with the below minimum requirements:

1) The maximum contiguous transmission time shall be less than [5 msec].

2) Before transmission, a device shall perform a Clear Channel Assessment (CCA) check and listen for the duration of the CCA observation time which shall be not less than [15usec] on its operating channel. The channel shall be considered occupied if the energy level in the channel exceeds the threshold given in 3) below). If the device finds the channel occupied, the device shall delay further attempts to access the medium by some random factor valued between 1 and [20] times the CCA observation time.

3) The energy detection threshold for the Clear Channel Assessment shall be proportional to the transmit power of the transmitter: for a 100 mW e.i.r.p. transmitter the CCA threshold shall be [-80dBm/MHz] at the input to the receiver. This threshold may be relaxed by [20log(100/Pout)].”

3 IEEE Std 802.11™-2007 Text

PHY-CCA.indication, clause 12.3.5.10: “This primitive is generated within aCCATime of the occurrence of a change in the status of the channel changes from channel idle to channel busy or from channel busy to channel idle. This includes the period of time when the PHY is receiving data. The PHY maintains the channel busy indication until the period indicated by the LENGTH field in a valid PLCP header has expired.”

CCA from clause 19.3.5: “The PLCP shall provide the capability to perform a CCA and report the results of the assessment to the MAC. The CCA mechanism shall detect a “medium busy” condition for all supported preamble and header types. That is, the CCA mechanism shall detect that the medium is busy for the PLCP PPDUs specified in 17.3.3 and 18.2.2. The CCA mechanism performance requirements are given in 19.4.6.”

And: “CCA Mode (ED and CS): A combination of CS and energy above threshold. CCA shall have a mechanism for CS that will detect all mandatory Clause19 sync symbols. This CCA’s mode’s CS shall include both Barker code sync detection and OFDM sync symbol detection. CCA shall report busy at least while a PPDU with energy above the ED threshold is being received at the antenna.”
4 IEEE 802.11n Draft 7.0 Text

Preamble formats from clause 20.3.1: “Two preamble formats are defined. For HT-mixed format operation, the preamble has a non-HT portion and an HT portion. The non-HT portion of the HT-mixed format preamble enables detection of the PPDU and acquisition of carrier frequency and timing by both HT STAs and STAs that are compliant with Clause 17 and/or Clause 19.”

Clear Channel Assessment (CCA) sensitivity from clause 20.3.22.5.1: “The start of a valid 20 MHz HT signal at a receive level equal to or greater than the minimum modulation and coding rate sensitivity of -82 dBm shall cause the PHY to set PHY-CCA.indicate(BUSY) with a probability > 90% within 4 µs. The receiver shall hold the CCA signal busy for any signal 20 dB or more above the minimum modulation and coding rate sensitivity (-82 + 20 = -62 dBm) in the 20 MHz channel.”
Clear channel from PLCP transmit procedure in clause 20.3.23: “A clear channel shall be indicated by PHY-CCA.indication(IDLE).”

5 Listen Before Talk only applies to like 802.11 Devices

Based on the cited text, current LBT specification in IEEE Std 802.11™-2007 and proposed amendment based on IEEE 802.11n Draft 7.0 only detect those 802.11 devices that are known to be present in the BSS of which the device is a member. There are energy detect modes for CAA that are optional, but the primary modes that seem to be used only set PHY-CCA.indicate(BUSY) once CS is asserted (valid 802.11 signal being demodulated).

6 Adaptive Frequency Hopping (AFH) is recommended for FHSS Devices

The ETSI spectrum sharing proposal also recommends that all FHSS devices use AFH to share common spectrum with other devices. AFH is a detect energy presence before establishing a network mechanism that also monitors changes in spectrum usage so frequency hopping pattern can be altered to avoid other users of the spectrum. Minimum limits on number of hopping channels is also required.

Since AFH avoids use of spectrum that is already occupied until a minimum number of channels is reached, it is dependent on the amount of spectrum other devices use for their transmissions. Wider channels (e.g., 40 MHz) severely constrain the amount of spectrum available for FHSS devices to share with other FHSS devices that also implement AFH.

7 Treat 40 MHz Channels Like FHSS Usage?

Since 40 MHz channels are allocated when required, it may be reasonable to apply rules similar to those placed on FHSS devices that also use different portions of the spectrum at different times. The core 20 MHz channel of 802.11n would be allocated as usual and before allowing use of the extra 20 MHz of spectrum similar AFH detection rules would need to be applied. 
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