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0 Revision notes

R3:
Add header for Revision notes (clause 0)


Add header for MAC (clause 6) and three items to be covered by MAC adhoc.
r4:
Not adopted as a task group revision.

r5:
Added resolvable LTFs text as motioned (10/251r2 motion #1)
Added numerology from 11-10-0070r5 excluding number of MU users (10/252r2 motion #3)

Added preamble structure with TBD autodetect from 11-10-0070r5 (10/252r2 motion #4 & #5)
r6
Added Bandwidth and STBC fields to VHT-SIG-A and MCS to VHT-SIG-B (10/251r3 motion #6)


Only equal modulation on streams (10/251r3 motion #7) 

r7
Deleted equal modulation requirement (motion failed). Corrected Figure 1. Task group discussion.
1 Definitions
1. Multi-user, multiple input, multiple output (MU-MIMO): A technique where multiple STAs, each with potentially multiple antennas, transmit and/or receive independent data streams simultaneously.
2. Downlink MU-MIMO (DL MU-MIMO): MU-MIMO with a single transmitting STA and multiple receiving STAs.
2 Abbreviations and acronyms

MU

Multi-user

SU

Single user
VHT

Very high throughput

3 VHT Physical Layer

This section describes the functional blocks in the physical layer.

3.1 Channelization

R3.1.A: The draft specification shall include support for 80 MHz PHY transmission.

For 80 MHz operation, the channelization shown in Figure xxx shall be used.

Include figure or table showing 80 MHz channelization in major regulatory domains
3.2 Preamble
3.2.1 VHT mixed format preamble
A VHT mixed format (MF) preamble shall be supported in the draft specification and device support is mandatory. The VHT mixed format preamble shall have the following characteristics:
R3.2.1.A: Robust legacy 11a deferral. The VHT MF preamble shall be designed such that a legacy 11a device will defer for the duration of the transmission to the same degree that it does for an HT MF preamble.
R3.2.1.B: Robust legacy 11n deferral. A VHT MF preamble shall be designed such that a legacy HT STA will defer for the duration of the transmission to the same degree that it does for an HT MF transmission.
R3.2.1.C: The VHT MF preamble shall permit a STA to auto detect 11a, HT MF, HT GF and VHT preambles.
R3.2.1.D: The VHT MF preamble shall include training for
· a wider channel 
· 1 to 8 spatial streams (see Section 3.4)

· DL MU-MIMO

R3.2.1.E: Since the HT SIG field cannot be expanded without breaking backward compatibility, the VHT MF preamble shall include VHT SIG fields. The VHT SIG fields may include singaling for the following:

a) wider bandwidth


b) enhanced MCS (see Section 3.3)

c) more spatial streams (see Section 3.4)
R3.2.1.F: The VHT MF PPDU format is shown in Figure 1.
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Figure 1 – VHT PPDU format
R3.2.1.G: The 1st symbol of VHT-SIG-A shall be BPSK modulated. The subsequent symbol(s) of VHT-SIG-A shall be TBD modulated for VHT auto-detect. 
R3.2.1.H: VHT-SIG-A includes the fields listed in Table 1.

Table 1 - VHT-SIG-A fields
	Field
	Bits
	Description

	Bandwidth
	TBD
	

	STBC
	TBD
	

	
	
	


R3.2.1.I: VHT-SIG-B includes the fields listed in Table 2
Table 2 - VHT-SIG-B fields
	Field
	Bits
	Description

	MCS
	TBD
	

	
	
	


3.2.2 VHT Sounding PPDU

R3.2.2.A: The sounding PPDU shall be enhanced from the HT sounding PPDU to support a maximum of 8 transmit antennas.
R3.2.2.B: The draft specification shall mandate a single preamble format for sounding PPDUs.

3.3 Enhanced MCS

R3.3.A: The draft specification shall include 256 QAM. Device support for 256 QAM is TBD [mandatory or optional].
R3.3.B: The draft specification shall maintain the 11n modulation, interleaving and coding architecture.

R3.3.C: The draft specification shall minimize the number of additional MCS options.

R3.3.D: The draft specification shall include support for a different MCS for each STA in a DL MU-MIMO transmission.

R3.3.E: The draft specification shall include an expanded MCS set for the additional spatial streams supported.
3.4 Spatial Multiplexing

R3.4.A: The maximum number of spatial streams (NSTS) in a SU transmission shall be 8.

R3.4.B: The maximum number of streams (NSS) summed over all users in a MU transmission shall be 8.

R3.4.C: The maximum number of streams (NSS) for a single user in a MU transmission shall be 4.

3.5 CCA
R3.5.A: CCA shall support detection and deferral on the 20 MHz subchannels that are busy for any possible combination of channel use and signalling bandwidth with a single transmission in an otherwise idle RF bandwidth. This includes

a) a single 20 MHz transmission on any 20 MHz sub-channel


b) a single 40 MHz transmission on either 40 MHz  sub-channel


c) a single 80 MHz transmission

4 DL MU-MIMO
R4.A: DL MU-MIMO shall be built on one type of the 11n channel sounding PPDU and transmit beamforming protocol.
R4.B: DL MU-MIMO shall provide MAC protocol extensions to support multiple acknowledgement responses from the individual STAs receiving the MU-MIMO transmission.
R4.C: The DL MU-MIMO MAC protocol extensions shall work with EDCA 

4.1 Resolvable LTFs for DL MU-MIMO

In a DL MU-MIMO transmission, LTFs are considered “resolvable” when the AP transmits enough LTFs for an STA to estimate the channel to all spatial streams of every recipient STA. In order to enable interference cancellation at an STA during a DL MU-MIMO transmission, an AP may transmit the preamble using resolvable LTFs
5 Coexistence

R5.A: Channel access rules shall ensure fair access to the medium for TGac compliant devices and legacy devices operating within a BSS or in seprate overlapping BSSs.

R5.B: The draft specification shall provide a mechanism that ensures that TGac transmissions are protected from legacy channel access for the duration of the transmission.

6 MAC

R6.A: Power saving

R6.B: Capability negotiations

R6.C: Frame formats

References:

09/0451r5 TGac Functional Requirements and Evaluation Methodology
09/1234r1 Interference Cancelation for Downlink MU-MIMO

10/0070r5 802.11ac Preamble

10/0382r1 Bits Consideration for SIGNAL fields



Abstract


This document provides the framework from which the draft TGac 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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