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2. Definitions and acronyms 

2.1 Acronyms

	DL
	Downlink

	DMG
	Directional Multi-Gigabit

	EDMG
	Enhanced DMG


2.2 Definitions

enhanced directional multi-gigabit (EDMG) basic service set (BSS): A BSS in which a DMG Beacon frame transmitted by an EDMG station (STA) includes the EDMG Capabilities element.

enhanced directional multi-gigabit (EDMG) station (STA): A directional multi-gigabit (DMG) STA whose radio transmitter is capable of transmitting and receiving EDMG physical layer (PHY) protocol data units (PPDUs).

3. Frame formats

3.1 Information elements

3.2 MIMO

An EDMG STA may transmit a “MIMO Setup frame” (e.g., RTS or DMG CTS-to-self) prior to the transmission of a SU or MU MIMO PPDU. The “MIMO Setup frame” indicates the destination STA(s) addressed by the PPDU.

A “MIMO Setup frame” (e.g., RTS) transmission may trigger a response (e.g., DMG CTS or Ack) from destination STA(s).

4. MAC sublayer
4.1 Channel access
To enable backward compatibility with non-EDMG STAs, in an EDMG BSS the BTI, A-BFT and ATI is always present on the primary channel of the BSS. The channel width of the primary channel of an EDMG BSS is 2.16 GHz.

4.1.1 Control trailer

A Control Trailer may be used in Control mode PPDUs in place of TRN-Units to carry control data. The Control Trailer is encoded as Control mode LDPC codewords. The presence of the Control Trailer is signaled in the Control mode header using the existing Training Length and Packet Type fields, and by setting reserved bits 22 and 23 both to 1.
4.1.2 Channel access over multiple channels

When using multiple channels, the following apply:

· Full carrier sense (physical and virtual) shall be maintained on a primary channel.
· An EDMG STA may transmit a frame to a peer EDMG STA to indicate intent to perform channel bonding transmission to the peer STA. This allows an EDMG STA to choose to operate over multiple channels only after receiving such a frame, thus saving power.

The 11ay specification supports that, when using multiple channels, a PCP or an AP can simultaneously transmit to multiple STAs allocated to different channels individually.

4.1.3 MIMO channel access

An EDMG STA may transmit a frame to one or more EDMG STAs to indicate a target time in which the transmitting STA intends to contend for the channel to send a MIMO PPDU to the STA(s).

4.2 DMG beamforming
The 11ay SLS beamforming protocol shall enable feedback of one or more sectors per TX and RX antenna.

The 11ay beamforming protocol shall enable TX and RX training using the same BRP frame.

The 11ay beamforming protocol shall enable simultaneous BF training of transmit DMG antennas.

The 11ay beamforming protocol shall support simultaneous RX antenna training.
The 11ay beamforming protocol shall provide the means to enable TX sector down selection as part of beamforming training.

The 11ay beamforming protocol shall support RX sector down selection as part of beamforming training.

The 11ay beamforming protocol shall support a mode of operation in which, in a single phase, the initiator trains its transmit antennas/sectors and multiple responders train their receive antennas/sectors.

The 11ay beamforming protocol supports multi-beamforming for multiple array antennas. Multi-beamforming means that a transmitter simultaneously sends SSW frames in multiple polarized directions.

The 11ay beamforming protocol should support simultaneous multi-STA RSS over multiple channels during the A-BFT.

5. MLME

6. Security

7. EDMG PHY

7.1 General
The 11ay specification shall support:

· SU-MIMO

· Downlink MU-MIMO

· Channel bonding of at least two 2.16 GHz
· Contiguous and non-contiguous channel aggregation of at least two 2.16 GHz channels

7.2 Common parameters

7.2.1 Introduction

7.2.2 EDMG PPDU format
A single PPDU format is defined for all EDMG PHYs: the EDMG PPDU format. Figure 1 shows the EDMG PPDU format and all possible fields. Not all fields are transmitted in an EDMG PPDU. Fields are included depending on whether the PPDU is a SU PPDU or is a MU PPDU.

	L-STF
	L-CEF
	L-Header
	EDMG-Header-A
	EDMG-STF
	EDMG-CEF
	EDMG-Header-B
	Data
	AGC
	TRN


Figure 1 —EDMG PPDU format
The fields of the EDMG PPDU format are summarized in Table 1.

Table 1 —Fields of the EDMG PPDU
	Field
	Description

	L-STF
	Non-EDMG Short Training field

	L-CEF
	Non-EDMG Channel Estimation field

	L-Header
	Non-EDMG Header field

	EDMG-Header-A
	EDMG Header A field

	EDMG-STF
	EDMG Short Training field

	EDMG-CEF
	EDMG Channel Estimation field

	EDMG-Header-B
	EDMG Header B field

	Data
	The Data field carriers the PSDU(s)

	AGC
	Automatic Gain Control field

	TRN
	Training sequences field


The EDMG-Header-A, EDMG-STF, EDMG-CEF and EDMG-Header-B fields exist only in EDMG PPDUs.

7.2.3 EDMG preamble
7.2.3.1 Introduction

7.2.3.2 Non-EDMG portion of EDMG format preamble

The structure of the L-Header field is defined as follows:

· For a control mode PPDU, the L-Header field is the same as the DMG control mode header field (see Table 20-11) with the following change: the reserved bits 22 and 23 shall be both set to 1 to indicate the presence of the EDMG-Header-A field. This implies that the PPDU is an EDMG PPDU.

· For a SC mode PPDU or an OFDM mode PPDU, the L-Header field is the same as the DMG SC mode PHY header (see Table 20-17) with the following change: the reserved bit 46 shall be set to 1 to indicate the presence of the EDMG-Header-A field. This implies that the PPDU is an EDMG PPDU.

7.2.3.3 EDMG portion of EDMG format preamble

An EDMG STA shall be able to determine the primary channel and occupied bandwidth from any EDMG PPDU it receives.

7.2.4 Channelization
The channelization used by EDMG STAs is shown in Figure 2. The circumstances in which a channel can be used in a regulatory domain is determined by local regulatory rules and any additional rules prescribed by the 11ay specification.
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Figure 2 —Channelization used by EDMG STAs
7.2.5 Transmit mask

7.3 EDMG control PHY

7.4 EDMG SC PHY

7.5 EDMG OFDM PHY
Abstract


This document provides the framework from which the draft TGay amendment will be developed. The document provides an outline of each the functional blocks that will be a part of the final amendment. The document is intended to reflect the working consensus of the group on the broad outline for the draft specification. As such it is expected to begin with minimal detail reflecting agreement on specific techniques and highlighting areas on which agreement is still required. It may also begin with an incomplete feature list with additional features added as they are justified. The document will evolve over time until it includes sufficient detail on all the functional blocks and their inter-dependencies so that work can begin on the draft amendment itself.
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