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Abstract
Addresses Comments # 1192, 1193, 1194, 1195
Summary of Changes : 

1. Remove the notion of  “fully specified” RIC. “partially specified” RIC, “updated” RIC, “replacement” RIC

2. Each RIC request is considered a request in its own right

3. Remove the notion of “confirmation RIC” but still send a minimal RIC – RRIE, in the association response to indicate that certain pre-reservations are being honored at the time of re-association.

Rationale:

· Too many notions, unnecessarily complicate the understanding as well as implementation. Not much practical use of these. “Updates” should be handled at the individual resource level and not at the RIC. Let RIC be a container only.

· Confirmation still needed at association response to differential between cases where the pre-reservation expired versus when its being honored.
Changes are identified by MSWord “Track Changes”



8A.6 QoS procedures

8A.6.1 General

When using the pre-reservation procedure, the STA has the option to request resource allocation at the target AP. To request resources the STA creates a Resource Information Container (RIC) and inserts it in an appropriate request message to the target AP. The request message is sent to the target AP either directly (over-the-air), or via the Current AP (over-the-DS), according to the Fast BSS Transition procedures described in clauses 8A.3 and 8A.4. Since resource reservation procedures are only available in an RSNA, and all resource requests and responses are exchanged only after the establishment of the PTK, they are protected by message integrity checks.

The RIC contains a complete description of all the required resources
This clause contains procedures for generation of  a RIC, procedures for replacing or updating existing reservations, and procedures when performing a final reservation at (re)association time. The following clauses describe the pre-reservation procedures: clause 8A.6.2 for  a RIC; and clause 8A.6.5 for a confirmation RIC. Clause 8A.6.6 contains the additions to the procedures of 8A.6.2 through 8A.6.5 that are necessary when the request is contained in a (re)association request.

If the STA is performing the FT Base Mechanism, described in clause 8A.3, it shall generate  aRIC and process the RIC response according to the procedures of 8A.6.2.1 and 8A.6.6.1, performing the exchange in the (re)association request/response.

If the STA is performing a Pre-Reservation, described in clause 8A.4, it shall generate an a RIC and process the RIC response according to the procedures of 8A.6.2.1, performing the exchange in the Authentication-Confirm/Authentication-Acknowledgement frames (or FT Confirm/FT Acknowledgement Action frames). At the time of (re)association, the STA shall issue either (a) a confirmation RIC, as described in clause 8A.6.5.1, (b) new RIC, as described in clause 8A.6.2.1. In all cases, the procedures are augmented by those of 8A.6.6.1, and the exchange is performed in the (re)association request/response.

Once a STA has made a pre-reservation, and prior to (re)association, it may change that reservation by  sending a new RIC to the target AP In this case the STA shall generate the new RIC and process the response according to the procedures of 8A.6.4.1 or 8A.6.5.1, performing the exchange in the Authentication-Confirm/Authentication-Acknowledgement frames (or FT Confirm/FT Acknowledgement Action frames). The STA may repeat this process as necessary within the constraints of the reassociation deadline timer. At the time of (re)association, the STA shall either (a) issue a new RIC, as described in clause 8A.6.2.1 (b) or re-associate without a RIC, thus indicating that pre-reservations, if any, should be used In all cases, the procedures are augmented by those of 8A.6.6.1, and the exchange is performed in the (re)association request/response.

When an AP receives a RIC from a STA, it shall first determine whether the request is a new reservation request. 
8A.6.2 Initial resource request by a STA

8A.6.2.1 STA procedures

The resource reservation request enables a STA that is also a non-AP QSTA to reserve resources based on specified TSPECs before the STA associates with the target AP. The TSPECs in the request need not belong to only active Traffic Streams; the STA can send TSPECs for any Traffic Stream that it intends to use after the transition. These TSPECs are included in a Resource Information Container (RIC). For each Traffic Stream, the STA may provide the AP with a choice of TSPECs in order of preference, any one of which will meet the needs of the application.

For a reservation request  the STA shall construct the RIC as follows: The RIC comprises a series of information elements concatenated in sequence. Three types of information elements are used: "RIC Root" (RRIE), "RIC Data" (RDIE) and TSPEC information elements. In the RRIE, the RRIE Identifier shall contain an arbitrary value intended to enable the matching of the response to this request. The "Count of RDIEs" field shall contain the number of RDIEs present in the RIC.

The STA shall consider the Traffic Streams that it desires at the next AP. Each traffic stream shall be requested by a separate RDIE and associated TSPEC(s). The RDIE Identifier in the RDIE shall be an arbitrary value chosen by the STA that uniquely identifies the RDIE within the RIC. In the Control Options field, the Mandatory bit shall indicate whether the allocation of this Traffic Stream is mandatory or optional; the Confirm bit shall be set to zero, and the TSPEC IE Count shall be set to the number of TSPEC information elements that follow.

Following each RDIE, the STA shall include one or more TSPECs that define the resources required for this Traffic Stream. When multiple TSPECs follow an RDIE as part of a single resource request, a logical "OR" relationship exists between them, and at most one of these TSPECs will be accepted by the AP. The STA shall order the TSPECs by preference, most desired first.

A response to the reservation request is considered successful by a STA if the status code 0 is returned in the response message. This indicates that the AP has reserved one of the Traffic Streams in each RDIE marked as "Mandatory" in the Control Options field. Traffic Streams in RDIEs that were not marked "Mandatory" may or may not have been reserved, as indicated by the "Confirm" bit.

If the response to the reservation request contains a status code other than 0, the STA considers that the request has failed, and that no resources are being held at the target AP. 

The response from the target AP may contain a RIC, with the RRIE Identifier matching the value present in the original RIC request. The RDIEs in the response indicate which Traffic Streams were considered by the target AP and the setting of the Confirm bit indicates which Traffic Streams could be reserved by the AP. If the status code of the response is zero, all the Traffic Streams with the confirm bit set are reserved at the target AP. If the reservation response returns a failure code no resources are reserved by the AP but those with the confirm bit set could have been reserved. This information may be useful to the STA in formulating another reservation request. 

The RDIE Identifier in the RDIE enables the STA to match the response with the RDIE in the request. The "confirm" bit in the RDIE Control Options is interpreted as follows:

- Confirm = '1' indicates that the resources were available when the AP processed the request. If the response has the status SUCCESS the resources will have been allocated or reserved. The RDIE may be followed by the TSPEC that was accepted.

- Confirm = '0' indicates that the resources could not be allocated. The RDIE may be followed by a suggested TSPEC that could have been allocated.

A response to a successful resource request (other than in a (re)association request) contains the reassociation deadline. It is the responsibility of the STA to initiate a (re)association request to associate with the target AP within the specific time indicated in the resource reservation response. Failure to do so will result in the release of any resources held by the target AP.
A STA may get a minimal RIC in the re-association response if the STA did not include any RIC in the re-association request. This will happen if a pre-reservation was done by that STA. The minimal RIC contains only the RRIE, indicating the RIC request that had been previously successful. Absence of this minimal RIC means that either the STA never did any pre-reservations, or the pre-reservations have expired. 
8A.6.2.2 AP procedures

When a Resource Information Container appears in a Request, the AP shall check its ability to allocate one resource for each RDIE in the RIC in the order appearing in the RIC. 

The behavior of the AP is described in the flowchart in Figure 121I below:
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The SME examines the resource requests in the RIC. For those that require processing by the MAC layer, it generates a MLME.RESERVATION_LOCAL.request; the MAC shall respond with MLME.RESERVATION_LOCAL.response that will indicate whether the MAC has accepted the resource request or not. The SME may also send these resource requests to an external entity such as a back-end QoS module for its consideration; these procedures are beyond the scope of this specification. The acceptance of a TSPEC by the target AP results in the resource allocation for a traffic stream at the target AP.

The AP shall construct a response RIC and include it in the response message. The RRIE Identifier in the RRIE shall match the value in the request. The response RIC shall comprise one RDIE for each resource that the AP has assigned or attempted to assign. The RDIEs shall be in the same order as in the request and the RDIE Identifier in each RDIE shall be the value of the RDIE Identifier in the corresponding RDIE in the request. The "confirm" bit in the Control Options in the RDIE shall be set according to the result of the allocation request as follows:

- Confirm = '1' indicates that the resources are available. If the response has the status SUCCESS the resources have been allocated or reserved. The RDIE shall also be followed by the TSPEC that was accepted.

- Confirm = '0' indicates that the resources could not be allocated. In this case the AP may include a single TSPEC following the RDIE indicating a suggested TSPEC that could have been allocated. The TSPEC count field shall be set to '0' or '1' depending whether the suggested TSPEC is attached.

If a mandatory resource request fails, the AP need not process RDIEs that follow but may choose to do so in order to provide information to the STA. Absence of an RDIE in the response indicates that the RDIE and related TSPECs were not considered by the AP.

If the AP is unable to meet the resource request, then the AP shall indicate a failure status code in the response message. The status code provides a reason for the failure, such as if a TSPEC is invalid, if resources are unavailable, or if authentication timed out. If the request fails, no resources are actually allocated.

If the resource request is successful, then the AP shall place the Traffic Stream into the "Accepted" state. If the request is other than a (re)association request, the AP shall include a reassociation deadline time in the response message. 

If the STA does not invoke a (re)association within the reassociation deadline, then the Traffic Streams that had been "Accepted" shall become "Inactive" and the resources shall be released.

If the STA (re)associates with the target TAP within the re-association deadline, the the traffic streams are put into the Active state.
 If no RIC was sent in the re-association request, a minimal form of RIC may be sent in the association response, indicating to the STA that the AP still has reservations for the given RIC from a previously successful resource request. The re-association response shall only contain an RRIE which will have the RRIE Identifier value of the RIC for which the reservations are still valid. The “Count of RDIEs”  field in this confirmation will be set to zero.
If the RIC request appears in the re-association request, it is treated as a regular resource request and the above procedures apply. As a result, the re-association response may contain RIC IEs in the response with the appropriate status code.
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