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3.2 Definitions specific to IEEE Std 802.11

802.11ak Editor: Insert the following definitions to Cl. 3.2 as shown below
GLK-GCR: A subset of GCR that specifies the use of GCR for GLK links. GLK-GCR sets up an implicit GCR based on the GLK capabilities in the Association/Reassociation frames exchanged when establishing a GLK link. The GCR Groupcast address is a SYNRA in GLK-GCR
4.3.23.3 Selective reception of a group addressed MPDUs

802.11ak Editor: Insert the following to end of Cl.4.3.23.3 as shown below
Parameters exchanged during the association (or re-association) a GLK non-AP STA with a GLK AP determine the mechanism used by the GLK AP to enable selective reception of group addressed MPDUs transmitted by the GLK AP at the GLK non-AP STA after it successfully associates with the GLK AP. One such mechanism is GLK-GCR which is a subset of Groupcast with Retries customized for GLK links (see Cl. 10.24.16.4). The GLR Groupcast address is a SYNRA in GLK-GCR. Features of GCR that does not apply to GLK-GCR are  

(a) the setup of GLK-GCR Service is implicit. There is no Request/Response frame exchange
(b) if Block ACK policy is used for GLK-GCR there is no explicit block ack setup (no ADDBA Request /Response exchange)
(c) the GCR-SP Delivery Method
(d) unsolicited DMS Response for GCR Advertise (instead GLK-GCR uses the GLK Groupcast Mode Change Notification action frame) 
6.3.7.2 MLME-ASSOCIATE.request

6.3.7.2.1 Function

This primitive requests association with a specified peer MAC entity that is within an AP.

6.3.7.2.2 Semantics of the service primitive

The primitive parameters are as follows:

802.11ak Editor: Add parameters as shown below
MLME-ASSOCIATE.request(



…
HT Capabilities, 

GLK Capabilities,
VendorSpecificInfo 

)
802.11ak Editor: Add a new row as the next-to-last row in the table describing MLME-ASSOCIATE.request parameters as follows:

	
	
	
	
	
	

	
	GLKCapabilities
	GLK Capabilities field
	As defined in 8.4.2.171 (GLK Capabilities element)
	Specifies the GLK capabilities supported by the STA. This parameter is present if dot11GeneralLinkImplemented is true and not present otherwise.
	

	
	
	
	
	
	


6.3.7.3 MLME-ASSOCIATE.confirm

6.3.7.3.1 Function

This primitive reports the results of an association attempt with a specified peer MAC entity that is in an AP or PCP.

6.3.7.3.2 Semantics of the service primitive

The primitive parameters are as follows:

802.11ak Editor: Add parameters as shown below
MLME-ASSOCIATE.confirm(



…
HT Capabilities, 

GLK Capabilities,
GLK-GCR Response,

VendorSpecificInfo 

)
802.11ak Editor: Add a new row as the next-to-last row in the table describing MLME-ASSOCIATE.confirm parameters as follows:

	
	
	
	
	
	

	
	GLKCapabilities
	GLK Capabilities field
	As defined in 8.4.2.171 (GLK Capabilities element)
	Specifies the GLK capabilities supported by the AP. This parameter is present if dot11GeneralLinkImplemented is true and not present otherwise.
	

	
	GLK-GCR Response 
	GLK-GCR Response element
	As defined in <tbd> GLK-GCR Response element
	Describes the parameters that define how GLK-GCR operates. This parameter is present only if the AP selects GLK-GCR for groupcast (either unsolicited retransmission or  Block ACK) over the GLK link.
	

	
	
	
	
	
	


6.3.7.4 MLME-ASSOCIATE.indication

6.3.7.4.1 Function

This primitive indicates that a specific peer MAC entity is requesting association with the local MAC entity, which is in an AP or PCP.

6.3.7.4.2 Semantics of the service primitive

The primitive parameters are as follows:

802.11ak Editor: Add parameters as shown below
MLME-ASSOCIATE.indication(



…
HT Capabilities, 

GLK Capabilities,
VendorSpecificInfo 

)
802.11ak Editor: Add a new row as the next-to-last row in the table describing MLME-ASSOCIATE.indication parameters as follows:

	
	
	
	
	
	

	
	GLKCapabilities
	GLK Capabilities field
	As defined in 8.4.2.171 (GLK Capabilities element)
	Specifies the GLK capabilities supported by the STA. This parameter is present if dot11GeneralLinkImplemented is true and not present otherwise.
	

	
	
	
	
	
	


6.3.7.5 MLME-ASSOCIATE.response

6.3.7.5.1 Function

This primitive is used to send a response to a specific peer MAC entity that requested an association with the

STA that issued this primitive, which is in an AP or PCP.

6.3.7.5.2 Semantics of the service primitive

The primitive parameters are as follows:

802.11ak Editor: Add parameters as shown below
MLME-ASSOCIATE.response(




…
HT Capabilities, 

GLK Capabilities,
GLK-GCR Response,

VendorSpecificInfo 

)
802.11ak Editor: Add a new row as the next-to-last row in the table describing MLME-ASSOCIATE.response parameters as follows:

	
	
	
	
	
	

	
	GLKCapabilities
	GLK Capabilities field
	As defined in 8.4.2.171 (GLK Capabilities element)
	Specifies the GLK capabilities supported by the AP. This parameter is present if dot11GeneralLinkImplemented is true and not present otherwise.
	

	
	GLK-GCR Response 
	GLK-GCR Response element
	As defined in <tbd> GLK-GCR Response element
	Describes the parameters that define how GLK-GCR operates. This parameter is present only if the AP selects GLK-GCR for groupcast (either unsolicited retransmission or  Block ACK) over the GLK link.
	

	
	
	
	
	
	


6.3.8 Reassociate

6.3.8.1 Introduction

The following primitives describe how a STA becomes associated with another AP or PCP.

6.3.8.2 MLME-REASSOCIATE.request

6.3.8.2.1 Function

This primitive requests a change in association to a specified new peer MAC entity that is in an AP or PCP.

6.3.8.2.2 Semantics of the service primitive

The primitive parameters are as follows:

802.11ak Editor: Add parameters as shown below
MLME-REASSOCIATE.request(




…
HT Capabilities, 

GLK Capabilities,
VendorSpecificInfo 

)
802.11ak Editor: Add a new row as the next-to-last row in the table describing MLME-REASSOCIATE.request parameters as follows:

	
	
	
	
	
	

	
	GLKCapabilities
	GLK Capabilities field
	As defined in 8.4.2.171 (GLK Capabilities element)
	Specifies the GLK capabilities supported by the STA. This parameter is present if dot11GeneralLinkImplemented is true and not present otherwise.
	

	
	
	
	
	
	


6.3.8.3 MLME-REASSOCIATE.confirm

6.3.8.3.1 Function

This primitive reports the results of a reassociation attempt with a specified peer MAC entity that is in an AP

or PCP.

6.3.8.3.2 Semantics of the service primitive

The primitive parameters are as follows: 
802.11ak Editor: Add parameters as shown below
MLME-REASSOCIATE.confirm(
…
HT Capabilities, 

GLK Capabilities,
GLK-GCR Response,

VendorSpecificInfo 

)
802.11ak Editor: Add a new row as the next-to-last row in the table describing MLME-REASSOCIATE.confirm parameters as follows:

	
	
	
	
	
	

	
	GLKCapabilities
	GLK Capabilities field
	As defined in 8.4.2.171 (GLK Capabilities element)
	Specifies the GLK capabilities supported by the AP. This parameter is present if dot11GeneralLinkImplemented is true and not present otherwise.
	

	
	GLK-GCR Response 
	GLK-GCR Response element
	As defined in <tbd> GLK-GCR Response element
	Describes the parameters that define how GLK-GCR operates. This parameter is present only if the AP selects GLK-GCR for groupcast (either unsolicited retransmission or  Block ACK) over the GLK link.
	

	
	
	
	
	
	


6.3.8.4 MLME-REASSOCIATE.indication

6.3.8.4.1 Function

This primitive indicates that a specific peer MAC entity is requesting reassociation with the local MAC

entity, which is in an AP or PCP.

6.3.8.4.2 Semantics of the service primitive

The primitive parameters are as follows:

802.11ak Editor: Add parameters as shown below
MLME-REASSOCIATE.indication(

…
HT Capabilities, 

GLK Capabilities,
VendorSpecificInfo 

)
802.11ak Editor: Add a new row as the next-to-last row in the table describing MLME-REASSOCIATE.indication parameters as follows:

	
	
	
	
	
	

	
	GLKCapabilities
	GLK Capabilities field
	As defined in 8.4.2.171 (GLK Capabilities element)
	Specifies the GLK capabilities supported by the STA. This parameter is present if dot11GeneralLinkImplemented is true and not present otherwise.
	

	
	
	
	
	
	


6.3.8.5 MLME-REASSOCIATE.response

6.3.8.5.1 Function

This primitive is used to send a response to a specific peer MAC entity that requested a reassociation with

the STA that issued this primitive, which is in an AP or PCP.

6.3.8.5.2 Semantics of the service primitive

The primitive parameters are as follows:

802.11ak Editor: Add parameters as shown below
MLME-REASSOCIATE.response(
…
HT Capabilities, 

GLK Capabilities,
GLK-GCR Response,
VendorSpecificInfo 

)
802.11ak Editor: Add a new row as the next-to-last row in the table describing MLME-REASSOCIATE.response parameters as follows:

	
	
	
	
	
	

	
	GLKCapabilities
	GLK Capabilities field
	As defined in 8.4.2.171 (GLK Capabilities element)
	Specifies the GLK capabilities supported by the AP. This parameter is present if dot11GeneralLinkImplemented is true and not present otherwise.
	

	
	GLK-GCR Response 
	GLK-GCR Response element
	As defined in <tbd> GLK-GCR Response element
	Describes the parameters that define how GLK-GCR operates. This parameter is present only if the AP selects GLK-GCR for groupcast (either unsolicited retransmission or  Block ACK) over the GLK link.
	

	
	
	
	
	
	









	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	





	
	

	
	

	
	

	
	

	
	







	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	





	
	

	
	

	
	

	
	

	
	



8.4 Management and Extension frame body components

8.4.1 Fields that are not elements

8.4.1.11 Action field

Editor: Add the following rows to Table 8-46-Category Values:
	Code
	Meaning 
	See subclause
	Robust
	Group Addressed Privacy

	ANA
	GLK
	8.6.24 (GLKAction frame details)
	Yes
	Yes


8.4.2 Elements

8.4.2.1 General

802.11ak Editor: Add the following rows to Table 8-74-Element IDs:
	Element
	Element ID
	Element ID Extension
	Extensible

	GLK Capabilities (See 8.4.2.171 (GLK Capabilities element))
	ANA
	No
	Yes

	GLK-GCR (See 8.4.2.172GLK-GCR element))
	255
	ANA
	Yes


802.11ak Editor: Add a new field to the GLK Capability Flags field as shown below:

8.4.2.171 GLK Capabilities element
The flag bits are as show in Figure 8-575b.

	
	B0
	B1
	B2
	B3
	B4
	B5
	B6
	B7

	
	DNSB
	DNSU
	DNSM
	GLK-GCR Mode
	Reserved

	Bits
	1
	1
	1
	1
	3


Figure 8-575b - GLK Capability Flags Field format
802.11ak Editor: Add the following to the end of Cl. 8.4.2.171:

Table 8-248a describes the GLK-GCR Mode bits in the GLK Capability Flags field.
Table 8-248a GLK-GCR Mode definition

	b3
	b4
	Description of the corresponding GLK-GCR Mode

	0
	0
	GLK-GCR not supported/implemented/activated

	0
	1
	GLK-GCR not operational (reserved in STA)

	1
	0
	Operating in GLK-GCR unsolicited retransmission mode (reserved in STA)

	1
	1
	Operating in GLK-GCR Block ACK mode (reserved in STA) 


802.11ak Editor: define the GLK-GCR element as shown below:

8.4.2.172 GLK-GCR element
The GLK-GCR element is used by an AP to define the parameters that are used when the GLK AP transmits groupcast frames using GLK-GCR to the associated GLK non-AP STAs. Figure 8-575c shows the fields that make up the GLK-GCR element.
	
	Element ID
	Length
	GLK-GCR parameters

	Octets


	1
	1
	2 or 4


Figure 8-575c - GLK-GCR element format
The GLK-GCR parameters is field shown in Figure 8-575d.

	
	B0-B1
	Optional

B2
	Optional

B2-B5
	Optional

B6-B15

	
	GLK-GCR Retransmission Policy
	Reserved
	Reorder Buffer Size
	Block Ack Timeout Value

	Bits
	2
	4
	10
	16


Figure 8-575d -- GLK-GCR Parameters Field format

The GLK-GCR Retransmission Policy field is described in Table 8-248b.
Table 8-248b GLK-GCR Retransmission Policy

	b1
	b2
	Description of the corresponding GLK-GCR Mode

	0
	0
	Reserved

	0
	1
	GLK-GCR not operational

	1
	0
	Operating in GLK-GCR unsolicited retransmission mode (reserved in STA)

	1
	1
	Operating in GLK-GCR Block ACK mode (reserved in STA) 


If the GLK-GCR Retransmission Policy is set to 0 then all other values in the GLK-GCR Parameters field are reserved. 

If the GLK-GCR Retransmission Policy is set to 1 (Block ACK) then the Reorder Buffer Size indicates the number of buffers used by the GLK-GCR transmitter
The Block Ack Timeout Value field is described in Cl.8.4.1.13 (Block Ack Timeout Value field)

Editor: Add a new subclause to 8.6 for GLK Action frames:

8.6.24 GLK Action frame details

8.6.24.1 GLK Action field

Several Action frame formats are defined to support GLK functionality. A GLK Action field, in the octet

immediately after the Category field, differentiates the GLK Action frame formats. The GLK Action field

values associated with each frame format within the GLK category are defined in Table 8-406a (GLK Action

field values).
Table 8-406a—GLK Action field values
	Value
	Meaning
	Time Priority

	0
	GLK Groupcast Mode Change Notification
	No

	1-255
	Reserved
	


8.6.24.2 GLK Groupcast Policy Mode Change Notification
The GLK Groupcast Mode Change Notification is a GLK-GCR action frame used to indicate a change to the GLK groupcast transmission policy. Table 8-406b (GLK Groupcast Mode Change Notification action frame format).
Table 8-406b—GLK Groupcast Mode Change Notification action frame format

	Order
	Information

	1
	Category

	2
	GLK-GCR Action

	3
	GLK-GCR Element


The Category field is defined in 8.4.1.11 (Action field).

The GLK Action field is defined in 8.6.24.1 (GLK Action field).
The GLK-GCR element is defined in 8.4.2.172 (GLK-GCR element)

Editor: Add a new Note below NOTE 1 in 8.24.2 as shown below:
9.24.2 Setup and modification of the block ack parameters
NOTE 1A block ack associated with a GCR group address does not use an inactivity timer because the GCR originator might switch between the DMS delivery method, the GCR unsolicited retry retransmission policy, and the GCR block ack retransmission policy during the lifetime of a GCR agreement.

NOTE 2A block ack associated with a GLK SYNRA group address does not use an inactivity timer because the originator of the corresponding groupcast frames might switch between the GCR unsolicited retry retransmission policy, and the GCR block ack retransmission policy during the lifetime of GLK link
Editor: Insert the following exception to GLK-GCR near the end of Cl. 9.24.2:
If the block ack mechanism is being set up for a TS, bandwidth negotiation (using ADDTS Request and Response frames) should precede the setup of the block ack mechanism. If the block ack mechanism is being set up for the GCR service, then the following steps apply except for GLK-GCR.:

— One or more GCR Request/Response exchanges precede the setup of the block ack mechanism.

— The ADDBA Request and Response frames exchanged to set up the block ack shall include the GCR Group Address element indicating the group address of the GCR service.

Once the block ack exchange has been set up, Data and Ack frames are transferred using the procedure described in 9.24.3 (Data and acknowledgment transfer using immediate block ack policy and delayed block ack policy)..
Editor: Change the first paragraph of Cl. 9.24.3 as shown below:
9.24.3 Data and acknowledgment transfer using immediate block ack policy and delayed block ack policy

After setting up either an immediate block ack agreement or a delayed block ack agreement following the procedure in 9.24.2 (Setup and modification of the block ack parameters), and having gained access to the medium and established protection, if necessary, the originator may transmit a block of QoS Data frames separated by SIFS, with the total number of frames not exceeding the Buffer Size subfield value in the associated ADDBA Response frame or the GLK-GCR element in the [Re]Association Response frame and subject to any additional duration limitations based on the channel access mechanism. Each of the frames shall have the Ack Policy subfield in the QoS Control field set to Block Ack. The RA field of the frames that are not delivered using the GCR block ack retransmission policy shall be the recipient’s individual address. The RA field of GCR frames delivered using the GCR block ack retransmission policy shall be set to the GCR concealment address. The RA field of GLK-GCR frames delivered using the GCR block ack retransmission policy shall be set to a SYNRA address. The originator requests acknowledgment of outstanding QoS Data frames by sending a Basic BlockAckReq frame. The recipient shall maintain a block ack record for the block.
Editor: Change the last paragraph of Cl. 9.24.5 as shown below:
9.24.5 Teardown of the block ack mechanism
The DELBA frame transmitted to release the block ack setup of a GCR service shall include the GCR Group Address element to indicate the group address of the GCR service. For GLK links using a GLK-GCR Block Ack retransmission policy, there is no explicit teardown of the block ack mechanism. The block ack mechanism terminates when the GLK link is disassociated or if the retransmission policy is explicitly changed using the GLK Groupcast Mode Change Notification action frame.

Editor: Add a new paragraph to the end of Cl. 10.24.6 as shown below:
9.24.6 Selection of BlockAck and BlockAckReq variants 
The GCR Mode subfield of the BAR Control field (See cl. 8.3.1.8.1) shall be set to indicate GCR in all BlockAckReq frames where the block ack agreement is for a group address delivered using the GCR block ack retransmission policy and shall be set to 0 otherwise. The GCR Mode subfield of the BA Control field shall be set to indicate GCR in all BlockAck frames where the block ack agreement is for a group address delivered using the GCR block ack retransmission policy and shall be set to 0 otherwise.
The GCR Mode subfield of the BAR Control field (See cl. 8.3.1.9.1) shall be set to indicate GLK-GCR in all BlockAckReq frames where the block ack agreement is for a SYNRA delivered using the GLK-GCR block ack retransmission policy and shall be set to 0 otherwise. The GCR Mode subfield of the BA Control field shall be set to indicate GLK-GCR in all BlockAck frames where the block ack agreement is for a SYNRA delivered using the GLK-GCR block ack retransmission policy and shall be set to 0 otherwise.
9.24.10 GCR block ack

9.24.10.1 Introduction

Subclause 9.24.10 (GCR block ack) extends the block ack mechanism to group addressed frames that are transmitted using the GCR block ack retransmission policy.

Editor: Change Cl. 10.24.10.2 as shown below:
9.24.10.2 Scoreboard context control during GCR block ack

For each GCR block ack agreement (including GLK-GCR using the Block Ack retransmission policy where there is no explicit GCR block ack agreement), each recipient  shall maintain a block acknowledgment record as defined in 9.24.3 (Data and acknowledgment transfer using immediate block ack policy and delayed block ack policy). This record includes the following information:
Editor: Change Cl. 10.24.10.3 as shown below:
9.24.10.3 GCR block ack BlockAckReq and BlockAck frame exchanges
A protective mechanism (such as transmitting an HCCA CAP, MCCA, or RTS/CTS; setting the Duration field in the first frame and response frames to update the NAVs of STAs in the BSS and OBSS(s); or using another mechanism described in 9.26 (Protection mechanisms) and 9.3.2.8 (Dual CTS protection)) should be used to reduce the probability of other STAs transmitting during the GCR TXOP.

When the retransmission policy for a group address is GCR Block Ack, an originator may transmit no more than GCR buffer size A-MSDUs with RA set to the GCR concealment address and the DA field of the A-MSDU subframe set to the GCR group address before sending a BlockAckReq frame to one of the STAs that has a GCR block ack agreement for this group address. 
When the GLK-GCR retransmission policy is GLK-GCR Block Ack, an originator shall transmit no more than GCR buffer size (See Cl. 10.24.16.4.3) A-MSDUs with RA field set to the SYNRA before sending a BlockAckReq frame to one of the STAs that has a GCR block ack agreement for this group address.

The RA field of the BlockAckReq frame shall be set to the MAC address of the destination STA. Upon reception of the BlockAck frame, an originator may send a BlockAckReq frame to another STA that has a block ack agreement for this group address, and this process may be repeated multiple times.
Editor: Change Cl. 10.24.16.3 as shown below:
10.24.16.3 GCR procedures

10.24.16.3.1 Overview
Groupcast with retries (GCR) is a flexible service to improve the delivery of group addressed frames while optimizing for a range of criteria. GCR service may be provided by the AP to associated STAs in an infrastructure BSS or by a mesh STA to its peer mesh STAs in a mesh BSS. GCR uses the setup, modification, and termination procedures defined 10.24.16.2 (Directed multicast service (DMS) procedures). The differences between GCR procedures and DMS procedures are as follows:

a) A GCR agreement applies to a single group address and, if a TCLAS Processing element is present, it has the Processing subfield value set to 0, whereas a DMS flow is not restricted to a single group address.

b) DMS offers multicast-to-unicast conversion only, whereas GCR includes several retransmission policies and delivery methods.

GLK-GCR is a subset of GCR where the setup is implicit and is accomplished using [Re]Association frame exchange between the peers and the termination is implicit  and is accomplished when the corresponding GLK link is torn down. The modification is explicit and is accomplished using the GLK Groupcast Mode Change Notification action frame.
A non-DMG STA with dot11RobustAVStreamingImplemented true shall implement the GCR procedures defined in 10.24.16.3.2 (GCR group membership procedures) to 10.24.16.3.6 (GCR unsolicited retry). When dot11RobustAVStreamingImplemented is true, dot11DMSImplemented and dot11HighThroughputOptionImplemented shall be true. A STA that implements advanced GCR supports GCR block ack (10.24.16.3.7 (GCR block ack)) and GCR-SP (10.24.16.3.8 (GCR-SP)) and has dot11AdvancedGCRImplemented set to true. When dot11AdvancedGCRImplemented is true, dot11RobustAVStreamingImplemented shall be true. In a mesh BSS, a STA that implements GCR has dot11MeshGCRImplemented set to true. When dot11MeshGCRImplemented is true, dot11HighThroughputOptionImplemented shall be true.
A GLK STA with dot11GeneralLinkGCRImplemented set to true shall indicate support for GLK-GCR by setting the GLK-GCR Supported bit in the GLK Capabilities Flags field of the GLK Capabilities element to 1 and implement the GCR procedures defined in 10.24.16.3.6 (GCR unsolicited retry) and GCR block ack (10.24.16.3.7 (GCR block ack)).
A GLK STA with dot11GeneralLinkGCRImplemented set to false or not present shall set the GLK-GCR Supported bit in the GLK Capabilities Flags field of the GLK Capabilities element to 0. 
DMS allows the transmission of group addressed MSDUs as individually addressed A-MSDUs and is particularly suited to small numbers of group members. It provides a high level of reliability but has low scalability as the efficiency decreases and delay increases proportionally to the number of group members.

GCR employs the DMS Request and DMS Response elements with the addition of GCR Request and Response subelements, respectively, for administering the announcement, setup, modification, and teardown of GCR services between an AP and non-AP STAs or between peer mesh STAs. The DMS procedures and state machine of 10.24.16.2 (Directed multicast service (DMS) procedures) shall apply to GCR with the extensions and constraints specific to GCR described below in 10.24.16.3.3 (GCR setup procedures) to 10.24.16.3.8 (GCR-SP).

Along with the No-Ack/No-Retry or non-GCR (defined in 9.3.6 (Group addressed MPDU transfer procedure)) and the DMS (defined in 10.24.16.2 (Directed multicast service (DMS) procedures)) retransmission mechanisms, GCR defines two additional retransmission policies for group addressed frames:

— GCR unsolicited retry

— GCR block ack

When using the GCR unsolicited retry retransmission policy for a group address, the STA providing GCR service retransmits an MSDU one or more times (subject to applicable MSDU lifetime and retry limits) to increase the probability of correct reception at STAs that are listening to this group address. The decision to retransmit these MSDUs is implementation dependent. GCR unsolicited retry is particularly suited to use with large numbers of group members as it has moderate delay, efficiency, and reliability, but high scalability.

The GCR block ack retransmission policy extends the block acknowledgment mechanism to group addressed frames. The STA providing the GCR service initiates block ack agreements with each STA receiving GCR frames that supports GCR block ack for a particular group address. Once this block ack agreement is in place, the STA providing GCR service regularly sends BlockAckReq frames to the STAs receiving the frames to ascertain the reception status of MSDUs related to this group address, as described in 9.24.10 (GCR block ack). This allows the STA providing GCR service to discover MSDUs that have not been received and to schedule their retransmission. GCR block ack is particularly suited to use with moderate numbers of group members as it has moderate delay, high efficiency, and moderate scalability and reliability.

The GCR service has two delivery methods for group addressed frames:

— Non-GCR-SP

— GCR-SP (see 10.24.16.3.8 (GCR-SP))

The non-GCR-SP delivery method may be provided using one or more of the following:

— FMS (see 10.2.2.16 (FMS power management))

— Transmit frames in a GCR stream after the DTIM Beacon frame if any STA in the GCR group is in PS mode

— Transmit frames at any time if all STAs in the GCR group are in active mode in an infrastructure BSS

— In accordance with 13.14 (Power save in a mesh BSS) in a mesh BSS GCR-SP transmits GCR group addressed frames at intervals, where the interval between transmissions might be smaller than the beacon interval. Compared to non-GCR-SP, GCR-SP might provide lower delay and jitter.
Editor: Change Cl. 10.24.16.3.2 as shown below:
10.24.16.3.2 GCR group membership procedures

The GCR group membership procedures do not apply to GLK-GCR. GLK-GCR uses SYNRA addresses.
Editor: Change Cl. 10.24.16.3.3 as shown below:
10.24.16.3.3 GCR setup procedures
The GCR setup procedures do not apply to GLK-GCR. A GLK-GCR is setup by a GLK AP that supports GLK-GCR with a non-AP GLK STA that supports GLK-GCR. This is done when the non-AP GLK STA associates or reassociates with the GLK-AP and the Association/Reassociation Response includes a GLK-GCR element (see 8.4.2.172 GLK-GCR element) indicating the parameters that describe the GLK-GCR.
Editor: Change Cl. 10.24.16.3.4 as shown below:
10.24.16.3.4 GCR frame exchange procedures
The GCR frame exchange procedures do not apply to GLK-GCR. See Cl. 10.24.6.4.1 for GLK-GCR frame exchange procedures.

Editor: Change Cl. 10.24.16.3.5 as shown below:
10.24.16.3.5 Concealment of GCR transmissions

The concealment of GCR transmissions do not apply to GLK-GCR.
Editor: Change Cl. 10.24.16.3.6 as shown below:
10.24.16.3.6 GCR unsolicited retry
The GCR unsolicited retry procedures do not apply to GLK-GCR. See Cl. 10.24.4.2.10 for GLK-GCR unsolicited retry.
Editor: Change Cl. 10.24.16.3.7 as shown below:
10.24.16.3.7 GCR block ack

The GCR block ack procedures do not apply to GLK-GCR. See Cl. 10.24.16.4.3 for GLK-GCR block ack.

Editor: Change Cl. 10.24.16.3.8 as shown below:
10.24.16.3.8 GCR-SP
The GCR-SP delivery method does not apply to GLK-GCR.

Editor: Add the following new subclause at the end of Cl. 10.24.16.3 as shown below:
10.24.16.4 GLK-GCR

10.24.16.4.1 GLK-GCR frame exchange procedures
A GLK AP STA that supports GLK-GCR and has setup GLK-GCR for groupcast transmissions shall transmit a group addressed frames only via the GLK-GCR mechanism. The GLK AP shall not transmit groupcast frames via the No-Ack/No-Retry (non-GCR; see 9.3.6 (Group addressed MPDU transfer procedure)) service as long as GLK-GCR is active. The GLK-GCR frames use the non-GCR-SP delivery mode. A GLK STA providing GLK-GCR service may switch between GCR block ack, or GCR unsolicited retry retransmission policies only after indicating such a switch using the GLK Groupcast Mode Change Notification action frame.
When the GLK AP updates the GLK-GCR retransmission policy, the GLK AP shall set the Last Sequence Control field in the GLK-GCR Response subelement to the sequence number of the MPDU corresponding to the GCR traffic flow that is being updated that was delivered prior to the change in retransmission policy.

To avoid undetected retries being passed up at a receiver’s MAC SAP, duplicate detection and removal for group addressed frames is required in GLK non-AP STAs that support GLK-GCR.
A GLK AP may update the retransmission policy for any reason, such as the size of the group changes or the capabilities of the members of the group change The GLK AP advertises the current settings using a GLK Groupcast Mode Change Notification frame.
10.24.16.4.2 GLK-GCR unsolicited retry

A STA supports the GLK-GCR unsolicited retry retransmission policy if dot11GeneralLinkGCRImplemented is true; otherwise, the STA does not support the GLK-GCR service with retransmission policy equal to GLK-GCR unsolicited retry.

A GLK AP adopting the GLK-GCR unsolicited retry retransmission policy uses the backoff procedure described in 9.22.2.10.2 (Unsolicited retry procedure).

If a block ack agreement has successfully been established for a group addressed stream that is delivered using the GLK-GCR unsolicited retry retransmission policy, the GLK STA shall follow the duplicate detection procedures defined in 9.3.2.12 (Duplicate detection and recovery) and 9.24.4 (Receive buffer operation).

10.24.16.4.3 GLK-GCR block ack

A STA supports the GLK-GCR block ack retransmission policy if dot11GeneralLinkGCRImplemented is true; otherwise, the STA does not support the GLK-GCR service with retransmission policy equal to GLK-GCR Block Ack.

The Reorder Buffer Size in the GLK-GCR element sent in the Association/Reassociation Response frame by the GLK AP is the GCR buffer size for that group address (see 9.24.10 (GCR block ack)).

Annex C, ASN.1 encoding of the MAC and PHY MIB

802.11ak Editor: Insert the MIB variable below to the end of the dot11StationConfigEntry SEQUENCE

dot11GeneralLinkGCRImplemented



TruthValue,

802.11ak Insert the following to the variable descriptions right after the doct11StationConfigEntry SEQUENCE:

dot11GeneralLinkGCRImplemented OBJECT-TYPE 

SYNTAX TruthValue 

MAX-ACCESS read-only

STATUS current 

DESCRIPTION 

"True for a GLK capable STA that supports GLK-GCR. False for GLK capable STA that does not support GLK-GCR”

::= { dot11StationConfigEntry tbd }

Abstract





This submission is based on the submission 15/150r4 which provides an overview of how IEEE 802.11 REVmc D4.0 Groupcast with retries (GCR) can be adapted to function over General (GLK) links. This submission is a proposal for inclusion into IEEE 802.11ak D1.0 and is a set of editor instructions amending IEEE 802.11 REVmc D4.0 in order to specify the GCR for GLK (GLK-GCR) protocol
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