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Abstract
This document proposes the Relayed CCA mechanism in TGbb.




[bookmark: __UnoMark__1347_874577194]1. Relayed Uplink CCA 

[HB: This section should really be about updating the RTS/CTS mechanism to address two use cases.  In the first use case, we need to allow a STA to send an RTS on the uplink, and to receive an Uplink CTS on the downlink from the AP.  What appears below is for the second use case, where an unsolicited Uplink CTS from the AP when a STA transmits a packet without a preceding RTS.]

The LC STA and LC AP operate in a full-duplex, FDD deployment.  On the downlink, the CCA mechanism described in 17.3.6 cannot be used to prevent downlink collisions caused by simultaneous transmissions from neighboring LC APs.  Such downlink collisions can be avoided by a dynamic resource allocation of the downlink resources in neighboring APs that is outside the scope of this standard.  On the uplink, the CCA mechanism cannot prevent uplink collisions, because the LC STAs cannot receive uplink transmissions.  This uplink CCA problem can be addressed if the AP can relay an indiction of an uplink channel busy condition to all STAs . In general, the AP could detect the transmission from any STA as described in 32.3.2.3.5.2 CCA requirements. Then, the AP may transmit an Uplink CTS frame to the STAs within its coverage whenever an LC STA is actively transmitting on the uplink. [HB: we should consider how we could indicate a detected collision to solve the hidden node problem]

When the AP receives a transmission from a STA or transmissions from multiple STAs, it may retransmit the received packet [why not simply send an Uplink CTS frame to all STAs on the downlink.  This is a normal CTS frame, where the source address field contains the address of the AP and the destination address field contains the address of STA1. STA1 receives this frame while transmitting on the uplink to confirm it has access to the medium.  Other STAs receive this frame to determine the uplink channel is now busy.].  The Duration field of this frame contains the content of the Duration field of the uplink packet, so all STAs can update their uplink NAV]  [HB: we could possibly indicate a collision if the Uplink CTS frame destination address is the broadcast address]. if it does not have any packet in its queue. The retransmission would be a broadcast to all the STAs within its range, so that the STAs may be able to obtain the occupation status of the uplink channel from the assistance of the AP. STAs that successfully receive the retransmission from the AP would mark the medium ‘busy’ as in the CCA mechanism, except the sender(s) who are using the uplink channel. 

When the AP has a packet to transmit, it stops the retransmission in the relayed CCA mechanism, and switches to the transmission of the new packet immediately. 

[HB: we should update Figure 1 to show the uplink ACK appearing on the downlink].  Figure 1 illustrates an example of channel access with relayed CCA mechanism. The AP may retransmit packet received from STA1 and STA2 on the downlink channel. Other STAs could mark the uplink channel as ‘busy’ in the CCA.indication in order to avoid the collisions on the uplink channel. The AP could switch from retransmission of received packet to its own queue as shown in the example of Packet 3 and 4’s switch. 
[HB: we need a Figure 2 to show what happens if the AP is in the middle of a downlink transmission when STA1 sends an uplink transmission.  In this case, the Uplink CTS frame is delayed.]  
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[bookmark: _Ref64644743]Figure 1 An example of channel access with relayed CCA mechanism
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