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WAVE Service Advertisement Proposals
The two proposals presented here addresse only methods on how to initiate a WBSS from the viewpoint of a STA that advertise the presence of WBSSs defined as the Provider, by transmitting a WAVE service advertisement to establish a WBSS.

It is intended to provide this service advertisement with minimal impacts of the current IEEE P1609 and IEEE 802.11 standards.  The two proposals are very much similar in nature, the differences lies in the mechanism by which the WAVE announcement service is performed via the protocol stacks defined in IEEE P1609.x and IEEE 802.11.  The two solutions are called “Quick Beacon” and “Wave Beacon” relating to the Beacon procedures used within 802.11.
Protocol Stack Model

The simplify protocol stack model is applicable for both, the Quick Beacon and the Wave Beacon proposals.
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Figure 1 - WAVE Service Advertisement Protocol Model
Service Primitives
The service primitives at the Service Access Points (SAP) between P1609.1 and P1609.3 are primitives expected by P1609.3 which are not provided in P1609.1 today.
The Service primitives for the P1609.3 are expected to remains unchanged.  The primitives at the SAP between P1609.4 and 802.11p are expected to changed in name only, the associated attributes with the primitives do not change.

WME-Application.request – (P1609.3)

The WME-Application.request primitive allows the Provider application to request initiation of a WBSS.

WME-Application.request

(

ProviderServiceIdentifier,

ProviderServiceContext,

RequestType,

Peer MAC Address (optional),

Repeats (optional),

Persistence,

ChannelSelection (optional).

)

WME-Application.confirm (P1609.3)

The WME-Application.confirm is used to indicate the status of an application request.

WME-Application.confirm

(

ResultCode

)

WME-Application.indication (P1609.3)

The primitive is used to inform an application of the availability of a new WBSS.

WME-Application.indication

(

ProviderServiceContext,

Peer MAC address (optional),

IPv6Address (optional),

)
MLME-WSA-request (P1609.4)

This request is generated by the WME to request MLME to start a WBSS.

MLME-WSA.request

(

SSID,

BSSBasicRateSet,

OperationalRateSet,

ServiceChannelNumber,

Secured WSA,

Peer MAC address,

Repeats,

Persistence,

)

Upon receiving the MLME-WSA.request, the MAC Management Extension will:

· Assemble the Secure WSA, add the timing and create the WSIE

· Define the Capability information

· Determine the EDCA Parameter Set

· Assessed how many MLME-QuickBeacon.request  or  MLME-WAVEBeacon.request to be issued within the CCH interval using the Repeat attribute

· Based on Persistence value, determine if MLME-QuickBeacon.request or MLME-WAVEBeacon.request  needs to be issued every CCH intervals

· Build up a MLME-QuickBeacon.request or MLME-WAVEBeacon.request service primitive.

MLME-WSA.confirm (1609.4)

The primitive reports the results of a MLME-WSA.request.

MLME-WSA.confirm

(

ResultCode

)

“Quick” Beacon Proposal
The subject of this proposal is to create a new management frame compatible with 802.11 management frames.  This frame is transmitted on demand based on the application requirement; not periodically as the 802.11 traditional beacons which are controlled from the MAC layer via Beacon Interval procedures.  The on-demand Quick Beacon allows applications or upper layers (e.g. P1609.3) to request the transmission of one or more beacons to establish a WBSS as needed.  The protocol established in P1609.3 and P1609.4 allows the management entity to request multiple sequentially beacons, if required.

Using a separate management frame does not affect the organization of the 802.11 base document and traditional beacon processing.  The Quick Beacon can coexist with the traditional beacon, if desired.
Overview of Impacts

Anticipated Changes in REVma/9.0

· Basic changes required to the wording in Clauses 5, 9, and 11

· Changes to the frame format (see figures below)

· Addition/changes of primitives in Clause 10 (see service primitive below)

· Minor changes to Annex D (MIB)

· Request use of  currently reserved management frame subtype for WAVE from IEEE ANA

· Request use of currently reserved Information Element ID for WSI

Anticipated Changes in P1609

· No changes in P1609.3
· Primitive changes for MLME-QuickBeacon.request and QuickBeacon.confirm in P1609.4.
· In this proposal the WSI IE length is 2 octets while all other IEs in 802.11 are 1 octet.  If a one octet field length become necessary, segmentation for the WSI, when information exceeding 255 octets, is required in P1609.4.  The segments will be placed in multiple WSI IEs in the Quick Beacon 802.11 management frames (see Figure 2).
MLME-QuickBeacon.request

The primitive is issued to request the creation of a WBSS to 802.11p management entity.

MLME-QuickBeacon.request

(

Timestamp,

Capability,

SSID,

Supported Rates,

EDCA Parameter Set,

QoS Capability (optional),

WSI(s),

Vendor Specific (optional),

)

MLME-QuickBeacon.confirm

The primitive reports the result of the MLME-QuickBeacon.request.

MLME-QuickBeacon.Confirm

(

ResultCode

)

Quick Beacon Management Frame
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Figure 2 – Break Down of the Quick Beacon Management Frame
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Figure 3 – Break Down of the Quick Beacon WSI Information Element

The Quick Beacon management frame of sub-type value = 0b0111 is taken from the reserved pool and so is the WSI information element ID = 0d17.  This may be changed as required.
WAVE Beacon Proposal
This proposal is very similar to the Quick Beacon approach.  It is intended to provide the same service to the higher layers. This approach uses the traditional 802.11 beacon with two major differences: a) it has an additional information element – WSI, b) it does not use the Beacon Interval procedures as specified in 802.11; it ignores the Beacon interval.  Ignoring the traditional 802.11 Beacon Interval procedure allows the transmission of Beacon on demand as dictated by the higher layers (i.e. P1609.1 and P1609.3).
In this case, no additional management frame is required; it use the existing 802.11 Beacon management frame.  However, the solution requires an additional Information Element ID for WSI IE, the same as Quick Beacon proposal.   
In addition, a flag (True or False) must be set within the Information capability field of the WAVE Beacon indicating that indeed this beacon is a WAVE Beacon (True) or other type of Beacon (False). Unlike the Quick Beacon approach, the WAVE Beacon cannot coexist with 802.11 because the WAVE Beacon IS the 802.11 Beacon.
This proposal is based on 1 octet length for the WSI Information Element, and thus will required segmentation in multiple WSI IEs of the same ID to transmit WSI information when greater than 0d255 octets.

Overview of Impacts

Anticipated Changes in REVma/9.0

· Basic changes required to the wording in Clauses 5, 9, and 11

· Changes to the frame format by adding WSI IE (see figures below)

· Addition/changes of primitives in Clause 10 (see service primitive below)

· Minor changes to Annex D (MIB)

· Request use of currently reserved Information Element ID for WSI

· Indicate in the appropriate clauses of 802.11 (REVma/9.0) so that when, in WAVE mode, the Beacon Interval shall be ignored.

Anticipated Changes in P1609

· No changes in P1609.3
· Primitive changes for MLME-WAVEBeacon.request and WAVEBeacon.confirm in P1609.4.
· In this proposal the WSI IE length is 1 octet. Segmentation for the WSI when information exceeding 255 octets is required in P1609.4.  The segments will be placed in multiple WSI IEs in the WAVE Beacon 802.11 management frames (see Figure 4).
· It is assumed that 802.11 will allow a 3 octet field for the Capability Information element. This may impact 1609.4 when building this information element.  One bit would indicate if the Beacon is WAVE Beacon or other Beacon.
MLME-WAVEBeacon.request

The primitive is issue to request the creation of a WBSS to 802.11p management entity.

MLME-WAVEBeacon.request

(

Timestamp,

Capability,

SSID,

Supported Rates,

EDCA Parameter Set,

QoS Capability (optional),

WSI(s),

Vendor Specific (optional),

)
MLME-WAVEBeacon.confirm
The primitive reports the result of the MLME-WAVEBeacon.request.

MLME-WAVEBeacon.Confirm

(

ResultCode

)

WAVE Beacon Management Frame
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Figure 4 – Break Down of the WAVE Beacon Management Frame 
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Figure 5 – Break Down of the WAVE Beacon Qos, WSI, and User Specific Information Elements
Major Differences Anticipated Between the two Proposals 

	Items
	Quick Beacon
	WAVE Beacon

	Addional  Management Frame (.11)
	YES
	NO

	Additional IE for WSI (.11)
	YES
	YES

	Basic Changes in Clauses 5, 9, & 11 (.11)
	YES
	YES

	Primitives Addition in Clause 10 (.11)
	YES
	YES

	MIB Changes in .11
	YES
	YES

	Changes of Primitive in 1609.4
	YES
	YES

	Additional WAVE flag in (.11) & (1609.4)
	NO
	YES

	Segmentation of WSI Information (1609.4)
	NO
	YES

	Ignoring Beacon Interval (.11)
	NO
	YES

	Co-existence with Traditinal Beacon (.11)
	YES
	NO
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Abstract


Many comments to Letter Ballot 92 about not using beacons for WAVE, these are proposals to adapt the traditional 802.11 beacon for WAVE use.   WAVE mode supports data exchange between STAs without having to first establish a BSS.  The WAVE Mode BSS (WBSS) provides for rapid establishment of a LAN, a capability required in rapidly changing communication environments.   A WAVE mode STA that advertise the presence of WBSSs is termed a WBSS provider.  A WAVE mode STA that elects in response to to join a WBSS announced by a WBSS provider is termed a WBSS user.
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