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1. Resource elements allocation and management
Slotted resource elements (REs) allow a PD to operate on a channel within a portion of the superframe that are dedicated exclusively to that PD. REs shall be use during the CFP. REs shall be allocated provided there is sufficient capacity in the superframe. REs may extend over one or more superframes. 
REs shall be allocated when a requestor PD and responder PD agree to allow data transfer over a communication link l using such REs, henceforth referred to as the scheduling of link l.  The scheduling of link l shall be based on the requirements of the RE Request command, like traffic priority, the current available capacity in the superframe, reported potential SINR degradation (interference) cause to already scheduled links and  potential SINR degradation (interference) to the requested communication link caused by the already scheduled links, by the so-called scheduler. The scheduler is part of the management entity in the PAC network with interface described in 1.1. The scheduler shall be handled by the PD that starts a group. If such PD leaves the group, another random PD takes over the duties of the scheduler.
Each RE shall be deallocated when the RE is no longer required, and a RE can be deallocated at any time at the discretion of the scheduler.  A PD operating in the CFP may operate in the CAP.

To facilitate the management of REs, the scheduler shall be able to store all the information necessary for such management. For each PD operating in the CFP, the scheduler shall be able to store the start index of RE in the resource grid, number of RE allocated, direction and PD address.
The RE direction, which is relative to the data flow from the requestor PD is specified as either transmit or receive. If a requestor PD has been allocated a receive/transmit RE, it shall enable its receiver/transmitter according to the TDD frame configuration. If a received Data frame petitions an acknowledgment, the responder PD shall transmit the immediate Ack frame. Therefore, the requestor PD shall be able to receive such immediate Ack frame according to the TDD frame.
PDs need to be aware of the presence of other PDs operating in the CFP in order to allocate, track and deallocate REs.  This is performed during the peering and/or scheduling period by the scheduler. During the peering procedure, the Peering Response command includes the parameter macSchedulerId indicating the MAC address of the PD with the scheduler information, henceforth referred to as scheduler PD.
1.1 Resource allocation 
If during the peering procedure, the requestor PD includes the parameter CFPrequest with a value of 1, and the peering procedure was successful, the requestor PD higher layer shall request allocation of REs with the MLME-RE.request primitive as described in XXX with RE characteristics set according to the requirements of the intended application. 
The MLME of the requestor PD shall send the RE Request command frame as describe in XXX to the scheduler PD during the peering period or scheduling reservation of the superframe. The Characteristics Type field shall be set to one (allocation). The length (number of REs) and direction fields shall be set according to the desired characteristics of the required REs. 

On receipt of a RE Request command frame, the scheduler PD shall send an immediate acknowledgment frame. The scheduler PD shall assign a LinkIndex parameter value to such request and shall check if there is available capacity in the current superframe, based on the desired length of the requested REs and traffic priority. The scheduler PD shall process this allocation within   macREallocationTimeout. 
When the scheduler PD determines that capacity is available for the requested REs, it shall generate a descriptor with the requested specifications. Such descriptor indicates the start of the RE index in the CFP, the number or length of allocated REs and direction. If there was not sufficient capacity to allocate the requested REs, the RE descriptor shall set the Allocation field to zero, the start of the RE index field shall be set to zero as well as the number of allocated REs field. The scheduler PD shall notify the next higher layer the results of the new allocation with the MLME-RE.indication primitive, as described in XXX.  
After the allocation process is finished, the next higher layer shall issue a MLME-RE.response primitive. The MLME of the scheduler PD shall send a RE Response command frame to both the requestor PD and responder PD, indicating if the request for allocation of REs is accepted or rejected.
On receipt of RE Response command frame, the requestor PD and responder PD shall process the descriptor. The MLME of such PDs shall then notify their next higher layer of whether the REs allocation request was successful with MLME-RE.confirm primitive and Status of SUCCESS or DENIED.
On receipt of the immediate acknowledgment frame to the RE Request command frame, the requestor PD shall start a timer and wait for either: the arrival of the RE Response command frame or the timer reaches REallocationTimeout. If the requestor PD does not receive the immediate acknowledgment frame, or RE Response command frame within REallocationTimeout, the requestor PD shall issue the MLME-RE.confirm primitive to the next higher layer with the Status parameter of either NO_ACK, or CHANNEL_ACCESS_FAILURE.
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1.2 Scheduling maintenance

The scheduler PD shall keep the scheduling of a communication link with LinkIndex, if the following conditions are met 
· 
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· There is no higher traffic priority requesting resources and capacity is not available. 
Otherwise, the scheduler shall issue a De-Peering request primitive to the PDs with communication index LinkIndex that do not satisfy the above mentioned conditions.
1.3 Rate adaptation 
PDs in transmission mode, in already scheduled links, shall send pilot signals after the scheduling reservation for the first half of the TDD frame. PDs in reception mode shall estimate SINR. During the second half of the TDD frame, PDs in transmission mode shall send the SINR and CQI based on the estimated SINR. In that manner, PDs can determine the best coding and modulation schemes to employ. The scheduler PD shall be included in the multicast group address of PDs operating in the CFP.
1.4 RE usage
When the MAC sublayer of a PD receives an MLDE-DATA.request primitive, as described in XXX, with the TxOptions parameter indicating a RE transmission, it shall determine whether it has a valid scheduled link indicated previously after reception of a RE Response command frame, with a valid transmit RE parameter and a valid receive RE parameter for the responder PD. if a valid scheduled link is determined, the MAC sublayer shall transmit the data during the allocated REs, provided the requested transaction can be completed before the end of the allocated REs. If the requested transaction cannot be completed before the end of the allocated REs, the MAC sublayer shall defer the transmission of the remaining data for the next superframe over the allocated REs.
For all allocated REs for a PD, its MAC sublayer shall ensure that its receiver or transmitter is enabled, accordingly, at a time prior to the start and for the duration of each allocated RE. Before commencing transmission in a RE, the PD scheduled to transmit shall ensure that the data transmission, the immediate acknowledgement, if requested, and the IFS, suitable to the size of the Data frame, can be completed before the end of the allocated REs. If a PD misses the synchronization condition, it shall not use the CFP until it achieves the synchronization condition again. If a loss of synchronization occurs, the PD shall consider deallocating its REs over the CFP.
1.5 RE deallocation
When a PD stops operating in the CFP, its next higher layer shall request the deallocation of REs through the MLME-RE.request primitive, as described in xxx. On receipt of such primitive, the PD MAC sublayer shall not use the deallocated REs anymore, and its stored characteristics shall be discarded. The PD shall send the RE Request command frame, as described in xxx, to the scheduler PD, with the Characteristics Type field set to zero, the length and direction fields shall be set according to the characteristics of the REs to deallocate. On receipt of the immediate acknowledgment to the RE Request command frame, the MLME shall notify the next higher layer of the deallocation with the MLME-RE.confirm primitive, as described in xxx, with a Status of SUCCESS and a RECharacteristics parameter set to zero. If the RE Request command frame is not received correctly by the scheduler PD, it shall determine that the PD has stopped using its allocated REs.

On receipt of a RE request command frame with the Characteristics Type field set to zero, the scheduler PD shall attempt to deallocate the REs. If the RE characteristics contained in the RE Request command frame do not match the characteristics of the known REs in the scheduler PD, the scheduler PD shall ignore the RE Request command frame. If the RE characteristics contained in the RE Request command frame match the characteristics of known REs, the scheduler PD shall deallocate the specified REs and notify the next higher layer of the change with the MLME-RE.indication primitive, as described in xxx, with a RECharacteristics parameter containing the characteristics of the deallocated REs set to zero.  

The deallocation of REs may be initiated by the scheduler PD due to a deallocation request from its next higher layer triggered by the expiration of the REs allocation, as described in xxx, or maintenance required to maintain contiguous allocated REs, as described in xxx. The next higher layer of the scheduler PD initiates REs deallocation using an MLME-RE.request primitive with the RE Characteristics field of the request set to indicate a RE deallocation and the length and direction fields set according to the characteristics of the REs to deallocate. The MLME shall then responds with an MLME-RE.confirm primitive with a Status of SUCCESS and the RECharacteristics parameter set to zero. When a RE deallocation is initiated by the scheduler PD, the MLME shall notify the next higher layer of the change using the MLME-RE.indication primitive with a RECharacteristics parameter containing the characteristics of the deallocated REs and a Characteristics Type field set to zero.

In the case of the deallocation is initiated by scheduler PD, the scheduler PD shall send the RE request command frame to the PDs operating in such deallocated REs, indicating the deallocation of such REs. On receipt on the RE request command frame indicating the deallocation of RES, the PD shall stop using such REs, and the MLME of the device shall issue the MLME-RE.indication primitive with a RECharacteristics parameter set to zero.
The deallocation of REs may result in the CFP becoming fragmented. The scheduler PD shall make the adjustments to have sequentially available REs, and shall notify to affected PDs of the change of the starting index of allocated REs with a RE request command frame.
1.6 REs allocation expiration
The scheduler PD shall attempt to detect when a PD has stopped using its allocated REs by broadcasting a RE request command frame with parameter AllocationLive set to 1. The PDs that return an intimidate ACK are considered their allocation is still being used. If PDs do not return an immediate ACK, the scheduler PD should consider the deallocation of their REs.
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