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1. Req 2060 – Virtual Access Points
[Req2060] TGv shall support MAC extensions to improve support of Virtual Access Points, in order to conserve air time as well as enhanced integration with radio measurement extensions, such as TGk. One example would be to allow a single AP to advertise multiple SSIDs through a single beacon, where each SSID is mapped to a unique BSSID that may have a separate set of policies. Other alternatives to tie a virtual AP to a physical AP would also be acceptable.

Insert new elements in Table 8 as indicated below:
7.2.3.1 Beacon frame format

Table 8—Beacon frame body

	Order
	Information
	Notes

	TBD
	Multiple BSSID 
	The Multiple BSSID element is present only within Beacon frames generated by APs which support multiple BSSIDs.

	TBD
	Multiple BSSID-Index
	The Multiple BSSID-Index element is present only within Beacon frames generated by APs which support multiple BSSIDs.


7.2.3.8 Probe Request frame format

Insert a new row into table 15 as follows:
Table 15—Probe Request frame body

	Order
	Information
	Notes

	TBD
	Multiple SSID
	The Multiple SSID element is present when the STA requests information on multiple SSIDs. 


7.2.3.9 Probe Response frame format

Insert a new row into table 16 as follows:

Table 16—Probe Response frame body

	Order
	Information
	Notes

	TBD
	Multiple BSSID
	The Multiple BSSID element is present only within Probe Response frames generated by APs supporting the Multiple BSSID capability.


7.3.2 Information Elements

Insert the following new information elements in clause 7.3.2, renumbering as appropriate:
	Information Element
	Element ID

	Multiple BSSID 
	ANA Assigned 

	Multiple SSID
	ANA Assigned.

	Multiple BSSID-Index
	ANA Assigned


Insert the following new clauses, renumbering as appropriate:
7.3.2.v1 Multiple BSSID Element
The format of the Multiple BSSID element is shown in Figure xx below.
	
	
	
	
	

	
	Element ID
	Length
	Max BSSID indicator
	Non-Transmitted BSSID Profile

	Octets:
	1
	1
	1
	variable


Figure xx —Multiple BSSID element format

The Element ID field shall be xyz (ANA assigned).


The value of Length field shall be the length of the Non-Transmitted BSSID profile (variable) + 1. More than one Multiple BSSD elements may be included in a Beacon frame. The AP must determine the number of Multiple BSSID elements, and shall not fragment a Non-Transmitted BSSID Profile element across two Multiple BSSID elements.
The BSSID Indicator shall be n, where 2n is the maximum number of BSSIDs supported by the AP, including the transmitted BSSID. The actual number of SSIDs supported by the AP is not explicitly signalled. The non-transmitted BSSID(i) value corresponding to the ith  BSSID profile (indicated by the BSSID index)  shall be derived from the transmitting AP’s BSSID (AP_BSSID) as follows:
BSSID(i) = (AP_BSSID modified to set the  n LSBs to zero) | ((n LSBs of AP_BSSID) + i) mod 2n)
As shown in the table xyz, the Non-Transmitted BSSID profile may include the Capability, Supported Rates, CF Parameter Set, Power Constraint, Quiet, TPC Report, Extended Supported Rates, RSN and Vendor Specific information element fields for each non-transmitted BSSID. The Timestamp, Beacon Interval, DS Parameter Set, FH Parameter Set, IBSS Parameter Set, Country, FH Parameters, FH Pattern Table, Channel Switch Assignment, IBSS DFS, and ERP Information element values for each non-transmitted BSSID shall not be included in the Multiple BSSID element, and shall always be the transmitted BSSID element values. 




Table xyz – Non-Transmitted-BSSID Profile
	Timestamp
	Not Included

	Beacon Interval
	Not Included

	Capability
	Optional

	Service Set Identifier (SSID)
	Included

	Supported Rates
	Optional

	Frequency Hopping (FH Parameter Set)
	Not Included

	DS Parameter Set
	Not Included

	CF Parameter Set
	Optional 

	IBSS Parameter Set
	Not Included

	Country
	Not Included

	FH Parameters
	Not Included

	FH Pattern Table
	Not Included

	Power Constraint
	Optional

	Channel Switch Announcement
	Not Included

	Quiet
	Optional

	IBSS DFS
	Not Included

	TPC Report
	Optional

	ERP Information
	Not Included

	Extended Supported Rates
	Optional

	RSN
	Optional

	QBSS Load
	Optional

	EDCA Parameter Set
	Optional

	QoS Capability
	Optional

	Multiple BSSID
	Not Included

	Multiple BSSID-Index
	Included

	Vendor Specific
	Optional


The Multiple BSSID-Index field includes the DTIM Count and DTIM Period for the non-transmitted BSSIDs. When the Multiple BSSID element is present in the probe request frame, one or more of the SSID elements may have a NULL SSID or zero IE length to indicate a broadcast probe request.
7.3.2.v2 Multiple SSID Element

The format of the Multiple SSID element is shown in Figure xyz below.
	
	
	
	

	
	Element ID
	Length
	SSID List

	Octets:
	1
	1
	variable


Figure xyz —Multiple SSID element format

The Element ID field shall be xyz (ANA assigned).
The value of Length field shall be the length of the SSID list (variable) in octets.
The SSID List is a list of the SSID elements for which the STA is requesting information. A probe request may include one or more Multiple SSID elements.
7.3.2.v3 Multiple BSSID-Index Element

The format of the Multiple BSSID-Index element is shown in Figure xz below.

	
	
	
	
	
	

	
	Element ID
	Length
	BSSID index
	DTIM Period
	DTIM Count

	Octets:
	1
	1
	1
	1
	1


Figure xz —Multiple BSSID-Index element format

The Element ID field shall be xyz (ANA assigned).

The value of Length field shall be the three octets when the Multiple BSSID-Index element is included in the Beacon frame, and shall be one octet when the Multiple BSSID-Index element is included in the Probe Response frame.
The BSSID Index is a value between 1 and 2n-1, which identifies the non-transmitted BSSID.

The DTIM Count is the DTIM count element for the BSSID. This element is not present when the Multiple BSSID-Index element is included in the Probe Response frame.
The DTIM Period is the DTIM period element for the BSSID. This element is not present when the Multiple BSSID-Index element is included in the Probe Response frame.
7.3.2.6 TIM 
Insert the following paragraph at the end of the TIM section
When multiple BSSIDs are supported, the bitmap of the TIM element is interpreted differently by stations associated with any of the non-transmitted BSSIDs. The bits 1 – (2n – 1) of the bitmap are used as broadcast/multicast bits for each BSS corresponding to a non-transmitted BSSID, where 2n is the maximum number of BSSIDs supported. A broadcast/multicast bit is set to 1 when DTIM Count field is 0 for the BSS corresponding to the non-transmitted BSSID and one or more broadcast or multicast frames are buffered at the AP for this BSS. The AIDs from 1 to (2n – 1) shall not be allocated to any of the stations. The rest of the bitmap is shared by the BSSs corresponding to the transmitted BSSID and all non-transmitted BSSIDs. Each bit starting from bit 2n in the traffic-indication virtual bitmap corresponds to traffic buffered for a specific station within any BSS corresponding to a transmitted or non-transmitted BSSID that is prepared to deliver the traffic at the time the beacon frame is transmitted. The Partial Virtual Bitmap field consists of octets numbered 0 through N2 of the traffic indication virtual bitmap, where N2 is the smallest number such that bits numbered (N2 + 1) × 8 through 2007 in the bitmap are all 0. In this case, the Bitmap Offset subfield value always contains the number 0, and the Length field will be set to N2 + 4. 

.
Note to editor: Change [] to standard symbols as in Clause 7.3.2.6.
Insert Clauses 11.15.7 as indicated below.

11.15.7 Non-transmitted BSSID management procedures
An AP supporting Multiple BSSIDs indicates support of this service by including the multiple BSSID element in the beacon. A Multiple BSSID element may consist of one or more multiple non-transmitted BSSID profiles. The non-transmitted BSSID profile shall include the SSID element and Multiple BSSID-Index element for each of the supported BSSIDs. All other elements are optional. Since the Multiple BSSID element is also present in  probe response frames, an AP may choose to advertise the complete profile of a BSS corresponding to a Non-transmitted BSSID only in the probe response frames. In addition, the AP may choose to only include a partial list of non-transmitted BSSID profiles in the beacon or to include different sets of non-transmitted BSSID profiles in different beacon frames. 

When a station receives a beacon frame with a Multiple BSSID element that consists of non-transmitted BSSID profiles with only the mandatory elements, it may inherit the complete profile from a previously received beacon frame or send a probe request to obtain the complete BSSID profiles. An AP is not required to include all supported non-transmitted BSSID profiles in a probe response frame, and may choose to only include a subset based on any criteria. When a non-transmitted BSSID profile is present in the Multiple BSSID element of the probe response frame, the AP must include all information elements that are specific to this BSS. If any of the optional elements are not present in a non-transmitted BSSID profile, the corresponding values are the element values of the transmitted BSSID.
If multiple BSSIDs are supported,  beacon frames shall be transmitted using the lowest basic rate configured for any of the BSSs. When the Multiple BSSID-Index field is present in the beacon frame, the Partial Virtual Bitmap field in the transmitted beacon frame shall indicate the presence or absence of traffic to be delivered to all stations supported by the AP. The first 2n bits of the bitmap are reserved for the indication of broadcast/multicast for all the BSSs supported by this AP. The AID space is shared by all BSSs and the lowest AID that can be assigned to a station is 2n.
If the Contention Free Period is supported and if more than one BSS’s CFPCount becomes 0 in the same beacon, the AP shall concatenate the Contention Free Periods of all CFPs that coincide and shall indicate the end of the concatenated CFP with a single CF-End, if required.

Insert RRM5 in A.4.14 as shown below.

A.4.14 Wireless Network Management extensions
	
	
	
	
	

	Item
	Protocol Capability
	References
	Status
	Support

	
	Are the following Wireless Network Management capabilities supported?
	
	
	

	RME1
	Wireless Network Management Capabilities element
	7.3.2.32
	CFv:M
	Yes, No, N/A

	RME2
	Management Diagnostic Alerts
	11.15.1
	CFv:M
	Yes, No, N/A

	
RME2.1
	
Measurement Request frame
	7.4.5.1
	CFv:M
	Yes, No, N/A

	
RME2.2
	
Measurement Report frame
	7.4.5.2
	CFv:M
	Yes, No, N/A

	
RME2.3
	
Protocol for Triggered Measurements
	11.11.8
	CFv:M
	Yes, No, N/A

	
RME3
	
Event Log 
	11.15.2
	CFv:M
	Yes, No, N/A

	

RME3.1
	

Event Log Request
	7.3.2.33
	(CFv AND CF1):M
	Yes, No, N/A

	
RME3.2
	

Event Log Report
	7.3.2.34
	(CFv AND CF12):M
	Yes, No, N/A

	
RME4
	
Diagnostics 
	11.15.3
	CFv:M 
	Yes, No, N/A

	
RME4.1
	

Diagnostics Request
	7.3.2.35
	(CFv AND CF1):M
	Yes, No, N/A

	
RME4.2
	

Diagnostics Report
	7.3.2.36
	 (CFv AND CF12):M 
	Yes, No, N/A

	RRM5
	Multiple BSSID Support
	11.15.7
	CFv:O
	Yes, No, N/A
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Abstract


This document contains substantive text to satisfy the “Virtual AP” TGv objective, #2060. The solution uses a single beacon to efficiently advertise multiple BSSIDs and SSIDs, while optionally inheriting selected attributes of the transmitted BSSID beacon. The Probe Request frame is augmented to probe for multiple SSIDs in a single frame. The Probe Response frame is extended in the same way as the beacon frame, to include the attributes of multiple SSIDs.
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