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The problem

The existing text of 802.11 has a very clear one-to-one relationship between a STA, as the definition of an entity, and both the MAC address and state of that entity.

Specifically, in terms of definition, consider the following (from TGmb Draft 8.0):

3.1 “station (STA): A logical entity that is a singly addressable instance of a medium access control (MAC) and physical layer (PHY) interface to the wireless medium (WM).”

4.2.2 “In IEEE Std 802.11, the addressable unit is a station (STA).  The term implies no more than the origin or/and destination of a message.”

Why does it matter?  (Why not just fix the concept and definition of STA to relax the one-to-one mapping?)

RSNA relies on STA-to-STA link model, and assumes there is one 802.1X entity per STA. 
 TGad is addressing this by duplicating 802.1X/RSN concepts per MAC SAP within the MA-STA.
  This solves the problem, but is rather messy.  

QoS, Power Saving, DLS, capabilities and capability signaling, collocation methods, DMS, FMS, location services, WLAN measurements, wireless network management, and more, all describe their facility in terms of per STA information.
  All the clauses of 802.11 will have to be examined and re-worded to correctly describe these facilities as per MAC-SAP or”MAC entity” (a rather poorly defined term) in most cases.

Even a phrase as simple as “the MAC address of [the/a] STA” or “the MAC address of [the/a] peer STA” becomes a problem.  These phrases alone occur well over one hundred times in the Standard.  There are hundreds more uses of the term STA in similar phrases, all of which need to be checked.

In short, the introduction of an MA-STA as a particular type of STA, which includes multiple MAC state machines and has multiple MAC addresses, is a significant change to the meaning of “STA” and ripples far and wide through the Standard.

An alternative approach

An alternative suggestion is proposed here, which is to define an MA-STA as a superset of STA, not a specialization of STA.  This can be very similar to the Multiple BSSID concept for APs.
  “MA-STA: A collection of cooperating STAs, such that all the STAs use a common operating class, channel and antenna connector, and coordinate some of their internal state information.”

The MA-STA concept can be described as: Provides the capability for a set of cooperating STAs to use single frames for services such as Probe and Information Request and Response, and to establish communication agreements like association, ADDTS and BA request and response with the results being applied to all the cooperating STAs, instead of multiple frame exchanges each corresponding to a single STA within the MA-STA.  This is accomplished through the exchange of the Multiple MAC Addresses element within select frames, between entities which both support the MA-STA facility.



Such a model greatly simplifies how the architectural concept of MA-STA relates to existing functions, and removes the need to rewrite numerous existing services in new terms, or clarify how they operate with an MA-STA entity.  This has little impact on the concept as being forward by TGad, and with only minor changes to the TGad text, the new concept can be maintained largely as currently drafted.

Specific changes to the TGad text proposed:

3.1 Definitions: Change the indicated definitions to:

multiple MAC station set (MA-STA): A set of cooperating, non-AP STAs, such that all the STAs use a common operating class, channel and antenna connector, 
and whose SMEs and MLMEs synchronize portions of the MAC state variables.

multiple MAC station link (MMSL): a link between an MA-STA and another MA-STA or non-MA-STA, wherein the MA-STA delivered a MMAE MMSS element to the other peer STA.

multiple MAC station link cluster: all Engaged Links between an MA-STA and its MA-STA or non-MA-STA peer.

4. Abbreviations and acronyms: Change MA-STA to:

MA-STA

Multiple MAC STA set

Delete the inserted clause 4.8.3, and Figure 3, and replace with:
4.8.3 Multiple MAC STA set

A Multiple MAC STA set (MA-STA) provides the capability for a set of cooperating STAs to use single frames for services such as Probe and Information Request and Response, and to establish communication agreements like association, ADDTS and BA request and response with the results being applied to all the cooperating STAs, instead of multiple frame exchanges each corresponding to a single STA within the MA-STA.  This is accomplished through the exchange of the Multiple MAC STA Set element within select frames, between entities which both support the MA-STA facility.

Replace “Multiple MAC Addresses element” with “Multiple MAC STA set element”, replace “MMAE” with “MMSS element”, and replace “MMAL” with “MMSL” throughout the text.

Delete the added text for 7.3.5.16.
Change the text in Table 24 by replacing “MAC addesses” with “STAs identified” in the “Meaning” column.

Change the following text in 8.4.2.136:

The MA-STA Power mode field is one bit in length and is set to 1 to indicate that when a MAC entity STA of the MA-STA moves from the Awake to the Doze state, then all other MAC entities STAs of the MA-STA move to the Doze state. The MA-STA moves to the Awake state only when all MAC entities STAs move to the Awake state. The MA-STA Power mode field is set to 0 to indicate that when a MAC entity STA of the MA-STA moves from the Doze to the Awake state, then all other MAC entities STAs of the MA-STA move to the Awake state. The MA-STA moves to the Doze state only when all MAC entities STAs move to the Doze state. 

The BeamLink Cluster field is one bit in length and is set to 1 in the MMAE MMSS element delivered by a STA within an MA-STA that is a contains DBand STAs if the DBand STA intends to maintain the same beamformed link for all the links within the EL cluster. Otherwise, this field is set to 0. 

The STA MAC address field contains the MAC address of one of the STAs within the MA_STA.

When present in the element, the Interface address(es) field contains one or more MAC addresses that can be used to identify the STAs in addition to the STA’s MAC addresses (see 10.35 MMAL MMSL cluster operation).

Delete this paragraph from the changes to 9.3.2:

The medium shall be determined to be busy by any MAC entity of an MA-STA when the PLCP issues the PHY-TxBusy.indication (BUSY). The medium shall be determined to be idle by any MAC entity of an MA-STA when the PHY issues the PHY-TxBusy.indication (IDLE).

Delete these changes to 9.19.2.5:

Editor instructions: insert the following item to the third paragraph:
e) The transmission attempt in a MA-STA collides internally with another MAC entity, which is indicated to the collided MAC entity with a PHY-TxBusy.indication (BUSY) as response to the PHY-TXSTART.request 


Editor instructions: change the ninth paragraph as follows:
If the backoff procedure is invoked because of a failure event [reason c) or d) or e) above or the transmission failure of a non-initial frame by the TXOP holder], the value of CW[AC] shall be updated as follows before invoking the backoff procedure:

Make the following changes in the text for 9.33.6.2:

Any MAC entitySTA member
 of an MA-STA that belongs to an MMAL MMSL cluster identified by the Source AID and Destination AID that are equal to, respectively, the Source AID and Destination AID of the Allocation field in the Extended Scheduled element that allocates the SP (7.3.2.95) may transmit during the SP, if a STA member of the MA-STA sent a MMAE MMSS element to the peer STA and the BeamLink Cluster field within the MMAE MMSS element is 1.

Make the following changes in the text for 9.33.7.1:

Any MAC entity STA member of an MA-STA that belongs to an MMAL MMSL cluster identified by the Source AID and Destination AID that are equal to, respectively, the Source AID and Destination AID of the Allocation Info field in the Grant frame may transmit during the allocation, if a STA member of the MA-STA sent a MMAE MMSS element to the peer STA and the BeamLink cluster field within the MMAE MMSS element is 1.

Make the following changes in the text for 9.34.2.2:

A Centralized clustering enabled PCP/AP that attempts to join the Centralized PCP/AP cluster of an S-AP as a member PCP/AP shall be a member of an MA-STA containing a second non-PCP/non-AP STA, and the MA-STA shall perform the following steps in order:

Make the following change in the text for 10.2.1.2:

To change Power Management mode, a MA-STA shall inform the AP through a successful frame exchange initiated by a STA member of the MA-STA. The Power Management bit in the Frame Control field of the frame sent by the STA member of the MA-STA in this exchange indicates the Power Management mode that the MA-STA shall adopt upon successful completion of the entire frame exchange. To change the Power Management mode of the MA-STA the frame may be sent using any of the MMAL MMSL within the MMAL MMSL cluster of the MA-STA and AP.

Make the following changes to the text for 10.2.4.1:

If the MA-STA Power Mode field within the MMAEMMSS element of an MA-STA is set to 1, all MAC entities STAs of the MA-STA shall switch to the Doze state when the wakeup schedule of any one MAC entity STA or the successful frame exchange as described in Annex G brings the MAC entity STA to the Doze state. 

If the MA-STA Power Mode field within the MMAE MMSS element of an MA-STA is set to 0, all MAC entities STAs of  the MA-STA shall switch to the Awake state when the wakeup schedule of any one MAC entity STA or the successful frame exchange as described in Annex G brings the MAC entity STA to the Awake state.

Make the following changes to the text for 10.3.3.1:

If a STA within an MA-STA receives an Association Response frame with a result code equal to SUCCESS and with the value of the Single AID field within MMAE MMSS element equal to 1:

· For each of its MAC entities the STAs advertised within the MMAE MMSS element and for which dot11RSNAEnabled is true, the State is set to State 3. Progress from State 3 to State 4 occurs independently in each such MAC entitySTA.

· For each of its MAC entities the STAs advertised within the MMAE MMSS element and for which dot11RSNAEnabled is false, the State is set to State 4. 

If the MA-STA STA in State 3 is assigned an AID for only the MAC entity STA identified by the RA field of the Association Response with result code equal to SUCCESS, the MA-STA may repeat the association procedure for any other MAC entity STA of the MA-STA.

Make the following changes to the text for 10.3.3.2 (and the same changes in 10.3.3.4):

The SME of a non-PCP/non-AP MA-STA STA may include a MMAE MMSS element in an MLME-ASSOCIATE.request primitive. The SME shall include in the MMAE MMSS element the MAC address associated with the MLME SAP instance to which the primitive is submitted of its STA.

d)
An MA-STA In STA that is a member of an MA-STA that receives an Association Response frame with a status code of Successful containing an MLME MMSS element with the Single AID field equal to 1, all the MAC entities STAs of the MA-STA are associated with the PCP/AP (i.e. shall be set to State 4 or State 3 if RSNA 20 Establishment is required). 

Make the following changes to the text for 10.3.3.3 (in the second (h) bullet) (and the same changes in 10.3.3.5, second (h) bullet):

If the MLME-ASSOCIATE.indication primitive includes an MMAE MMSS element parameter, the PCP/AP shall generate the MLME-ASSOCIATE.response primitive directed to the MLME of the MAC entity STA identified by the PeerSTAAddress parameter of the MLME-ASSOCIATE.request primitive, and: 

1) If the Single AID field in the MMAE MMSS element parameter of the MLME-ASSOCIATE.indication primitive is equal to 1, the PCP/AP may allocate a single AID for all the MAC entities STAs of the MA-STA included in the MMAEMMSS element. If the PCP/AP allocates the same AID to all MAC entities STAs of the MA-STA, it shall include the MMAE MMSS element received from the MA-STA in the MLME-ASSOCIATION.response primitive. 

2) The PCP/AP shall not allocate a single AID for all MAC entities STAs if the Single AID field is set to 0. 

Make the following changes to the text for 10.3.3.6:

d[sic])
The state for the PCP/AP shall be set to State 2 if it was not State 1. In the case of an MA-STA, the MLME shall perform this for all MAC entities STAs whose address was included in the MMAE MMSS element parameter of the MLME-ASSOCIATE.request or MLME-REASSOCIATE.request primitive that established the association. 


d) (same change)

10.3.3.7(c) (same change)

10.3.3.8(b) and 10.3.3.8(d) (same change)

10.3.3.9(a) and 10.3.3.9(c)  (same change)
Make the following changes to the text for 10.35:

10.35 MMAL MMSL cluster operation
10.35.1 Introduction 
A STA is MMAL MMSL cluster capable if it includes a MMAE MMSS element in its most recent transmission of (Re-)Association Request, (Re-)Association Response, ADDTS Request, ADDTS Response, Probe Request, Probe Response, Information Request or Information Response frames. 

Excepting an MA-STA that comprises two MAC entities STAs only, where one MAC entity STA is a member PCP/AP in a Centralized PCP/AP cluster and the other MAC entity STA is associated to the S-AP of the Centralized PCP/AP cluster, an MA-STA shall be MMAL MMSL cluster capable and a non-MA-STA may be MMAL MMSL cluster capable. A MMAL MMSL cluster capable STA shall include an MMAE MMSS element in transmitted (Re-)Association Request and (Re-)Association Response frames. 

Any STA may support multiple MAC addresses following the MA-STA architecture presented in 4.8.3 Reference model for supporting multiple MAC addresses. 

All MAC entities STAs within the MMAE MA-STA are equivalent: each one can be used for the MMAL MMSL Cluster setup and maintenance. 

The PCP may deliver a MMAE MMSS element that includes a MAC address that is equal to the BSSID and other MAC addresses that are not equal to the BSSID. The MAC addresses that are not the BSSID shall not be used to request and respond to association, re-association, probing and scheduling services provided by the PCP. 

If a non-PCP/non-AP STA has delivered a MMAE MMSS element to the PCP/AP, the non-PCP/non-AP STA shall not send an ADDTS Request frame to the PCP/AP with the TA field equal to a MAC address that was not included in the delivered MMAE MMSS element. 

If STA member of an MA-STA is associated with a PCP/AP that allocates one single AID to all MAC entities STAs advertised in the MMAE MMSS element sent by the MA-STASTA, the AID can be also used to identify the MMAL MMSL Cluster. If the AID is provided for one of the advertised MAC entities STAs of the MA-STA, then the same AID applies to all MAC entities STAs whose addresses are referred in the delivered MMAE MMSS element and the Single AID field is set as per Table 24. 

Table 71 covers the possible cases of the AID use for MMAL MMSL cluster identification. 

Table 71 – Setting of Single AID field
	MMAL MMSL cluster configuration 
	Is the Single AID allocated to the MA-STA member A? 
	Is the Single AID allocated to the MA-STA member B? 
	AID identification of MMAL MMSL Cluster 

	non-PCP/non-AP MA-STA member A is associated to PCP MA-STA member B 
	Yes 
	Yes 
	Yes 

	non-PCP/non-AP MA-STA member A and non-PCP/non-AP MA-STA member B are both associated to the same BSS 
	Yes 
	Yes 
	Yes 

	non-PCP/non-AP MA-STA member A is associated to a BSS and non-PCP/non-AP MA-STA member B is not associated to the BSS 
	Yes 
	No 
	No 

	non-PCP/non-AP MA-STA member A and non-PCP/non-AP STA member B are both associated to the same BSS 
	Yes 
	NA 
	Yes 

	non-PCP/non-AP MA-STA member A is associated to a BSS and one MAC entity STA of non-PCP/non-AP MA-STA of which B is a member is associated to the same BSS 
	Yes 
	NA 
	Yes 


10.35.2 MMAL MMSL cluster setup 
10.35.2.1 General 
To establish a MMAL MMSL cluster, an MMAE MMSS element of an MA-STA that contains its advertised MAC entities STAs shall be delivered to the peer STA. The peer STA may be a member of an MA-STA or a non-MA-STA. A MMAL MMSL Cluster is identified by one of the following: 

a) Advertised MAC addresses of the MAC entities STAs of two MA-STAs 

b) Advertised MAC addresses of the MAC entities STAs of an MA-STA and of a non-MA-STA 

In both cases the MMAE MMSS element shall be exchanged between the STAs to setup the MMAL MMSL cluster agreement. 

If a MMAL MMSL cluster capable non-MA-STA receives an ADDTS Request frame which includes an MMAE MMSS element, the SME of the non-MA-STA shall include the received MMAE MMSS element in the MLME-ADDTS.response primitive used to send the ADDTS Response frame if the SME accepts the MMAL MMSL cluster setup. The SME of the non-MA-STA may set the MMAE MMSS element owner field to “no Owner” in the MMAE MMSS element included in an MLME-ASSOCIATE.request primitive and MLME-ADDTS.request primitive to establish the MMAL MMSL cluster with an MA-STA. 

The MMAE MMSS element shall be exchanged between the STAs of the MMAL MMSL cluster only once per MMAL MMSL cluster setup. 

10.35.2.2 MMAL MMSL cluster setup of non-PCP/non-AP MA-STA with PCP/AP 
The Association Request and Response frames are used to establish a MMAL MMSL cluster between a non-PCP/non-AP MA-STA and a PCP/AP. The MMAE MMSS element control field within the MMAE MMSS element included in the Association Request and Response frame should be asserted as per 8.4.2.136. If the PCP/AP is not a member of an MA-STA, the PCP/AP shall include the MMAE MMSS element received from the non-PCP/non-AP MA-STA in the Association Response frame sent as response. If the PCP/AP is a member of an MA-STA, the PCP/AP should include its own MMAE MMSS element that contains its advertised MAC entities STAs in the Association Response frame and may not include the MMAE MMSS element received from the non-PCP/non-AP MA-STA in the Association Response frame. The PCP/AP shall not respond with any MMAE MMSS element if it is not MMAL MMSL cluster capable. 

The setup of the MMAL MMSL Cluster fails if the Association Response frame does not contain the MMAE MMSS element.
10.35.2.3 MMAL MMSL cluster setup of non-PCP/non-AP STA with another non-PCP/non-AP STA 
If a non-PCP/non-AP MA-STA associated with a PCP/AP has established an AID identified MMAL MMSL cluster with the PCP/AP, the non-PCP/non-AP MA-STA shall not use a MAC address that was not included in the MMAE MMSS element delivered to the PCP/AP to establish a MMAL MMSL cluster with another non-PCP/non-AP MA-STA associated with the same PCP/AP.

An ADDTS Request/Response frame exchange with a PTP TSPEC shall be used to establish the MMAL MMSL Cluster between non-PCP/non-AP MA-STAs and between a non-PCP/non-AP MA-STA and a non-PCP/non-AP non-MA-STA. 

A non-PCP/non-AP MA-STA shall include an MMAE MMSS element that contains its advertised MAC entities STAs in transmitted ADDTS Request frames. The MMAE MMSS element control field within the transmitted MMAE MMSS element should be asserted as per 8.4.2.136. If the non-PCP/non-AP STA is not a member of an MA-STA, the non-PCP/non-AP STA should include the MMAE MMSS element with the Owner field set to “no Owner” in the ADDTS Request frame. 

The non-PCP/non-AP MA-STA shall include its own MMAE MMSS element that contains its advertised MAC entities STAs in transmitted ADDTS Response frames. The MMAE MMSS element control field within the transmitted MMAE MMSS element should be asserted as per 8.4.2.136. The non-MA-STA may include the MMAE MMSL element of the MA-STA from which it received an ADDTS Request frame in the ADDTS Response sent as response. The non-MA-STA shall not respond with any MMAE MMSL element if it is not MMAL MMSL cluster capable. 

The setup of the MMAL MMSL Cluster fails if the ADDTS Response does not contain the MMAE MMSL element.
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This document contains comments and reponses to the doc 11/0848r0. 











�It is not completely true. In the Figure 4-11 Support of the 802.1x is clearly defined in relation to MAC SAP and MLME SAP 


�TGad follows the architectural view of the Reference model


�It is not correct, most of the mentioned terms are clearly defined as belonging to SME or MAC sublayer or MLME sublayer


�I expect that the MA-STA is a different type of device and in any place there STA and no MA-STA is mentioned no changes are needed. So probably the solution should be as such “Any rule for STA is applicable for MA-STA overwise it should be specifically defined. MA-STA rules are not applicable for STA”


�


The feature has a limited scope about “The Multiple BSSID capability enables the advertisement of information for BSSIDs using a single Beacon


or Probe Response frame instead of multiple Beacon and Probe Response frames …” However that the scope is limited definition of the Multiple BSSIDs  actually introduces Multiple MAC AP Station that is clear for example from the rule “The AID space is shared by all BSSs and the lowest AID value that shall be …”


It actually means that Association Request sent to any of the BSSID is managed by the same SME. From the other side it is not clear how the MLME that gets MLME-ASSOCIATE.response from SME knows to allocates relevant BSSID in the Association Response frame; the primitive does not contain the BSSID.   


�Summary of the purpose to introduce MA-STA in TGad is not correct. Actually all presented reasons are wrong and no one of the real reasons are mentioned. Among the real reasons are: provide separate protection options, support different MAC addresses for different PHYs, unify power management and beamlink training and some others.


�As is was mentioned in TS5 the Multiple BSSID capability does not introduce any architectural concept, thus making the existent architecture inconsistent. 


�It is not correct, the existent TGad definition does not limit the MA-STA to single PHY.


�It cannot be done w/o specific changes in the reference model. Assumptions of some communication between SMEs is not aligned with the reference model of the IEEE 802.11 2007 


�Just addressed in TS6 and TS8


�If this text is removed the PHY-TXSTART.request can be issued when PHY is occupied by transmission from other MAC of the MA-STA. It is the solution of the internal sync between different MAC of the MA-STA that share the same PHY. No need to remove it.


�The term “MAC entity” is broadly used in the 802.11mb standard. There is no such a term as “STA member” in the standard and there is no need for a new term. 


�There is no need to change terminology hence don’t change the text.
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