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Abstract

This document provides resolutions for the following comments to 11ac spec draft D1.0:

CIDs 3408 and 3423 (duplicate).
Introduction

Interpretation of a Motion to Adopt

A motion to approve this submission means that the editing instructions and any changed or added material are actioned in the TGac Draft.  This introduction is not part of the adopted material.

Editing instructions formatted like this are intended to be copied into the TGac Draft (i.e. they are instructions to the 802.11 editor on how to merge the text with the baseline documents).

TGac Editor:  Editing instructions preceded by “TGac Editor” are instructions to the TGac editor to modify existing material in the TGac draft.   As a result of adopting the changes, the TGac editor will execute the instructions rather than copy them to the TGac Draft.

Submission Note: Notes to the reader of this submission are not part of the motion to adopt.  These notes are there to clarify or provide context.
	CID
	Clause
	Page
	Comment
	Proposed Change
	Resolution
	Owning ad-hoc

	3408
	10.23.15
	97.28
	"The Directed Multicast Service (DMS) is a service that may be provided by an AP to its associated non-AP STAs that support the DMS service, where the AP transmits group addressed MSDUs as individually addressed A-MSDUs."
In order to support DMS in MU-MIMO, an AP should support to transmits group addressed MSDUs as individually addressed A-MPDUs.
	Allow DMS in MU-MIMO by including group address information in MU-PPDU.
	Agree in principle. See the resolutions and editing instructions in document 11/1473r0.
	MU


Discussion:
The definition of directed multicast service is as follows:

“directed multicast service (DMS): A service in which the access point (AP) transmits group addressed frames as individually addressed frames to the requesting non-AP station (STA)”

DMS can provide many benefits by switching group addressed frames to unicast frames. For example, the reliability of transmission increases by retransmissions based on Ack procedure. Also, individual throughput can increase by applying link adaptation depending on each link quality.

A quick overview of DMS procedures is as follows:

Once the DMS is set up by exchanging DMS request and DMS response,

“The AP shall send subsequent group addressed MSDUs that match the frame classifier specified in the DMS Descriptors to the requesting STA as A-MSDU subframes within an individually addressed A-MSDU frame. The A-MSDU shall be formatted as specified in 8.3.2.2 (A-MSDU format) which includes the A-MSDU subframe headers’ DA address set to the multicast address for the corresponding MSDUs”
The procedure is illustrated in Fig. 1.
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Fig. 1 Basic DMS procedures

The AP indicates DMS transmission by putting multicast address in the header of A-MSDU. Upon the reception of DMS transmission, a STA recognize DMS transmission by checking multicast address in the header of A-MSDU. Then, the STA recovers the multicast address.

One potential drawback from using DMS is that it can increase overall transmission time. Thus, it will be very beneficial if the AP performs DMS transmission using MU PPDU. Fig. 2 illustrates the DMS transmission carried on MU PPDU. We can clearly see the reduction in overall transmission time.

[image: image2.png]AP

STAL

STA2

PPDU

Caried in

STAL

STA2

H
1
i
Unicast U t
v | a-MsDU Pt A-MSDU |
1
Ack i
H
1
Ack

1
1
1
i

'
A-MPDU of A-MSDU i !
1 1
S | e : :
1 1
Unicast 1 1
addwes A-MSDU BAR ! . 1
t— Less TX time |
—
B : :
T 1
i
BA )
1
H





Fig. 2 Comparisons of DMS transmissions when carried in SU and MU PPDUs

However, according to the currenct DMS procedures, RX A-MPDU of A-MSDU is required to enable DMS for MU-MIMO. Note that RX A-MPDU of A-MSDU increases implementation complexity and costs since it requires large size of buffers, which means that DMS benefits are limited to only high-end devices. To maximize the benefits from DMS transmissions carried in MU PPDU, any alternative methods not mandating RX A-MPDU of A-MSDU would be preferred.

As an efficient solution, we propose to use Group ID. A basic idea is that DMS transmissions can be indicated by a predetermined value of GID instead of using A-MSDU with multicast address in the header. Here are details of the proposed solution.

· AP operations:

· When the AP accepts a DMS request from a STA, the AP assignes a DMSID in the range of 1 to 62 in the DMS response.

· When the AP carries DMS transmission in MU PPDU, the AP shall set GID of the MU PPDU to the same value with DMSID.

· Non-AP STA operation:

· When carried in SU PPDU:

· Upon the reception of SU PPDU, a STA determines whether it is DMS transmission or not by checking the header of A-MSDU.

· If the STA finds a multicast address in the header of A-MSDU, the STA recovers MSDU with the multicast address.

· When carried in MU PPDU:

· Upon the reception of MU PPDU, a STA determines whether it is a DMS transmission or not by matching GID of the MU PPDU and DMSIDs which the STA has been accepted and kept in a list.

· If the STA finds a match in DMSIDs stored in the list, the STA recovers MSDU with the multicast address which corresponds to the matched DMSID.

This solution enables DMS transmittion carried in MU PPDU not mandating RX A-MPDU of A-MSDU. Also, it requires only minimal spec changes on behaviours of AP and non-AP. Proposed text changes are described below.

Proposed Resolution:

Agree in principle to allow directed multicast service for MU-MIMO as described in Draft P802.11ac_D1.0 comments 3408 and 3423. 
Editing instructions:

10.23.15 DMS procedures

TGac editor: Please make the following change in the first paragraph as follows: 
The Directed Multicast Service (DMS) is a service that may be provided by an AP to its associated non-AP STAs that support the DMS service, where the AP transmits group addressed MSDU as individually addressed A-MSDU or A-MPDU.

TGac editor: Please make the following change in the 4th paragraph as follows: 
Upon receipt of a DMS Request frame or Reassociation Request frame from a non-AP STA, the AP shall respond with a corresponding DMS Response frame or Reassociation Response frame. If the AP accepts a DMS request identified by a DMS Descriptor, the Response Type field of the corresponding DMS Status field in the DMS Response element shall be set to “Accept” and a nonzero DMSID is assigned. If the requesting non-AP STA has the MU Beamformee Capable field set to 1 and the AP has the MU Beamformer Capable field set to 1 in the VHT Capabilities element, the AP shall set DMSID value in the range 1 to 62 when it accepts a DMS request. A Response Type value of “Deny” shall be set in the corresponding Response Type field of the DMS Status field in the DMS Response element when the AP denies a DMS request identified by a DMS Descriptor, and the DMSID shall be set to 0. If the Response Type field is set to “Accept” or “Denied”, then the TCLAS Elements, TCLAS Processing Element, TSPEC Element and Optional Subelements fields of a DMS Status field in a DMS Response element shall be copied from the respective TCLAS Elements, TCLAS Processing Element, TSPEC Element and Optional Subelements fields of the corresponding DMS request. When one or more STAs send a DMS request to an AP, containing a DMS descriptor with a set of TCLAS element and TCLAS processing elements that are identical irrespective of ordering to another successfully received DMS request that is not yet terminated, the AP shall assign the same DMSID as was assigned to the previous DMS request.

TGac editor: Please make the following change in the 7th paragraph as follows: 
If the requested DMS is accepted by the AP, the AP shall send subsequent group addressed MSDUs that match the frame classifier specified in the DMS Descriptors to the requesting STA as A-MSDU subframes within an individually addressed A-MSDU frame (see 8.3.2.2 (A-MSDU format) and 9.11 (A-MSDU operation)) or A-MPDU subframe within an individually addressed A-MPDU frame (see 8.6.1 (A-MPDU format) and 9.12 (A-MPDU operation)). If the individually addressed frames are carried in a SU PPDU, they shall be sent as an A-MSDU frame. The A-MSDU shall be formatted as specified in 8.3.2.2 (A-MSDU format) which includes the A-MSDU subframe headers’ DA address set to the multicast address for the corresponding MSDUs. If a non-AP STA receives a SU PPDU and finds multicast address in the A-MSDU subframe headers’ DA address, the STA shall recover the group address. If the individually addressed frames are carried in a MU PPDU, the AP shall set TXVECTOR GROUP_ID with the same value with DMSID for the accepted traffic flow. If a non-AP STA receives an MU PPDU and RXVECTOR GROUP_ID matches one of the DMSIDs in the DMS list that the STA has requested and that has been accepted by the AP, a non-AP STA shall recover the group address of the corresponding DMSID. The AP shall continue to transmit the matching frames as group addressed frames (see 9.3.6 (Group addressed MPDU transfer procedure), and 10.2.1.16 (FMS power management)) if at least one associated STA has not requested DMS for these frames.









Submission
page 3
Illsoo Sohn, LG Electronics

