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21. Contention free period





1. Contention free period
In PAC, PDs already discovered and peered need to organize how to use synchronous time-slotted resources for communication links.  PDs are aware of the presence of other PDs in the CFP in order to avoid collision and interference, and what resources are still available for communication.  
In the MAC superframe, the CFP comprises of the scheduling period and resource elements for data communication links (REs) as illustrated in Figure 1.
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Figure 1 —Contention free period
The scheduling period comprises of scheduling request period (RTS), scheduling response period (CTS), pilots from transmitters period and Channel Quality Indicator (CQI) from receivers period.
The scheduling of REs for communication links is based on received SINR and traffic priority. For the former, the pilots and CQI are used. The traffic priority is encoded in the physical signals for RTS and CTS at the PHY level.
After the peering process, if successful, PDs shall use a unique link index. Such link index and priority level, indicated from higher layers, are used to form the physical signals for RTS and CTS. The link index shall be used to keep track of the REs already in use for communication links and which ones are available for future scheduling. Also, the link index shall be used to keep track of the quality of the communication link in terms of SINR and priority level. 
1.1 RTS
The scheduling request message shall be formatted as illustrated in   Figure 2.
	Octets: 1
	1
	1

	Link index
	RE length
	Priority


Figure 2 —RTS format
The link index field value is associated to a communication link. 
The RE length field denotes the length of REs in octets employed per link index. 
The Priority field denotes the priority level per link index.

1.2 CTS
The scheduling response message shall be formatted as illustrated in Figure 3.
	Octets: 1
	1
	2

	Link index
	RE length
	RE index


Figure 3 —CTS format

The RE index field indicates the REs in time and frequency allocated for communication in the resource grid. 
1.3 Scheduling
The scheduling request (RTS) and scheduling response (CTS) are transmitted in the TDD resource grid. During the RTS period PDs that desire to establish a communication link, pick a RE to transmit the scheduling request message. During the CTS period, PDs that accept a communication link establishment pick a RE to transmit the scheduling response message. The RTS and CTS are divided into two periods: one for high priority traffic and the second one for low priority traffic.
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Figure 4 —CFP resource grid

The RE in the RTS and CTS blocks associated to a link index and priority traffic shall be given by 
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where i is the index for ith OFDM symbol in the time domain, j is the index for subcarrier in the frequency domain, and K is the total number of subcarriers. 

Depending on the traffic priority a PD picks  i=0,1,…,6 for high priority traffic in the high priority block or i=0,1,…,6 for low priority traffic in the low priority block, and the subcarrier index j=0,1,…,K-1.   
Example: K=52, a PD requesting a communication link with high priority traffic picks an available resource i=1; and j=2. The link index (identifier) is LinkIndex=52+2=54 with REs employed for scheduling request and response illustrated in Figure 5.
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Figure 5 —CFP example

Such REs are used to transmit the scheduling request message and scheduling response message. 
PDs interested in using the CFP, can track the RTS and CTS blocks through the LI and to know which RE are available for transmission of scheduling messages. 
PDs transmitting scheduling request messages also transmit pilot symbols In the pilots block as illustrated in . Such pilots are used to estimate SINR and channel quality. 

PDs transmitting scheduling response messages also transmit the channel quality in the CQI block. Such CQI is used to choose the appropriate modulation and coding rate. 

This clause belongs to the PHY clause.
2. Scheduling for CFP

A communication link with identifier LinkIndex is scheduled if both transmitter PD and receiver PD decide to allow data transfer. Such decision is based on the following conditions:
1) The communication link with identifier LinkIndex=L does not cause much interference to already scheduled communication links:

The estimated SINR for other PDs is below a threshold. Otherwise reject to schedule.
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2)  The receiver PD associated to LinkIndex=L does not observe much interference from already schedule communication links:

The estimated SINR is below a threshold. Otherwise reject schedule.
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3) If LinkIndex=L is in the high priority block
                   Proceed to schedule

              Else
                   Schedule LinkIndex=L if L does not conflict with the high priority block. Otherwise 

                  reject link L. 
i
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