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1. MAC protocol
1.1.1.1 Cyclic superframe
A cyclic-superframe contains
   multiple superframes with active and inactive periods. During an inactive period, a PD may go to sleep mode in order to save power and reduce interference.
Each period of  each superframe,   except the synchronization period, is   configured whether to be active or inactive.  . A cyclic-superframe shall be formed from twelve possible combinations of active and inactive periods as illustrated in Figure 4 a)  . The four-bit indicator is set to indicate   the active period for  DP, PP, CAP, and CFP in  a superframe,   as described   in 5.2.4.3.1.   
In order to form combinations of active and inactive periods in multiple superframes, two types of superframes are defined: superframe type 1 and superframe type 2.  Both types of superframes can take the same combinations of active and inactive periods illustrated in Figure 4 a).  
 
The cyclic superframe structure shall be described by the duration of cyclic-superframe (DCS), the number of  superframes type 1 (NS1), the number of  superframes type 2 ( NS2), the active period in superframe type 1    and the active period of superframe type 2  (see 5.2.4.3.1). The maximum duration of a cyclic-superframe is 255 superframes. 
Examples of a cyclic-superframe formation are shown in Figures 4 b) and 4 c). 
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Figure 4
The actual configuration of a cyclic-superframe structure is provided from higher layers and out of the scope of the standard. 
 
Once the configuration of the cylic-superframe structure is passed to the MAC from higher layers, the cyclic-superframe   is indicated   by the initiator of discovery or peering , or data transmission. A PD shall be instructed to set the cyclic-superframe structure through MLME-GROUP-START.request primitive, or MLME-DISCOVERY.request primitive, MLME-PEERING.request primitive, or MCPS-DATA.request primitive with the CyclicSuperframeStructure descriptor parameter.Such descriptor parameter  consists of the duration of cyclic-superframe, the number of superframes type 1, active period in superframe type 1  , and the active period in superframe type2  The cyclic-superframe configuration shall be used and repeated for all communication sessions defined in the standard  unless the cyclic-superframe structure is changed. 

When receiving the Discovery request command frame with the Cyclic-superframe descriptor IE, the MAC sublayer shall set the PIB with the value of Cyclic-superframe Duration field, Number of superframes type 1   field, Active period in superframe type 1 field, Number of superframes type 2 field, and Active period in superframe type 2   field. The MAC sublayer notifies the reception of the cyclic-superframe structure to the higher layer with the MLME-DISCOVERY.indication primitive. The MAC sublayer calculates the   start of a cyclic-superframe   with the values of Sequence Number field and   Cyclic-superframe Duration field. , The MAC sublayer  starts to schedule the access to active periods in  superframes type 1 and type 2 of the cyclic-superframe. During inactive 
periods the PD may go to sleep mode. 

  The initiator of a communication  session shall advertise the specification of a cyclic-superframe structure with the Cyclic-superframe descriptor IE, as defined in 5.2.4.3.1. Such Cyclic-superframe descriptor IE  consists of four bytes   and  is formed by the the Sequence number field, theDuration of cyclic-superframe field, the number of superframes type 1 field, the active period in superframe type 1 field,   and the active period in superframes type 2 field.  . 
 
The Cyclic-superframe descriptor IE can be contained in a Discovery request command frame, Peering request command frame, or Data frame. Neighboring PAC networks operating within communication range can collect advertised cyclic-superframe structure by parsing   the active   periods of their cyclic-superframe and inform to the next high layer. 
 Such higher layers will select the configuration of the cyclic-superframe that, for instance, minimizes interference, etc.  Annex G (Informative) describes how higher layers may compute such selection. 
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Several examples of cyclic-superframe structures are shown in Figure 5Figure 5 a) shows a cyclic-superframe with 2 superframes type 1 each with the SP active (b4’0000), followed by 2 superframes type 2, each with the SP active (b4’0000).  This example cyclic-superframe could be used during synchronization.
Figure 5 b) shows a cylic-superframe with 3 superframes type 1 each with the SP active (b4’0000), followed by one superframe type 2 with SP, DP, PP and CAP active (b4’1110).  ). This example cyclic-superframe could be used for supporting discovery every 4 superframes.
Figure 5 c) shows a cyclic-superframe with 5 superframes type 1, each with SP and DP active (b4’1000), followed by one superframe type 2 with SP, DP and CAP active (b4’1011).  This example cyclic-superframe could be used for supporting QoS guaranteed and energy efficient data transmission by transmitting a data frame over the CAP every six superframes (that configuration/decision is taken in higher layers).
Figure 5 d) shows a cyclic-superframe with 3 superframes type 1 each with SP, DP, PP and CFP active (b4’1101), followed by 6 superframes type 2 with SP active (b4’0000).  This example cyclic-superframe could be used for supporting burst reliable data transmission by using three consecutive data frames transmissions over the CFP, before sleeping for the duration of six superframes (that configuration/decision is taken in higher layers).


 
The configuration of DCS and NPS for a cyclic-superframe depends on frequency of message transmission or data rate. If a discovery request message needs to be transmitted every X ms, DCS will be set as nearest integer of X divided by aSuperframeDuration and NPS will be set as 1, and the PP and CAP of primary superframe are set to accessible. If one-to-one peer needs a best effort Y bps data rate link with a data frame arrived every Z ms and the average transmission rate in a CAP of a superframe is AvgRateCAP, DCS will be set as nearest integer of Z divided by aSuperframeDuration and NPS will be set as nearest integer of Y divided by AvgRateCAP, and the CAP of primary superframe is set to accessible.

5.4 Discovery 

Discovery is the procedure for a PD to either: detect the discovery information of other PDs in the surroundings, possibly without association, or to advertise a PD’s presence by sending discovery information. The discovery information can be dedicated to particular PDs (previously discovered) that request such [dedicated] discovery information.
  

�As such it implies it is periodic.


�Primary means most important and secondary means less important. That is not the case here: we have 2 types of equal importance.


�Please provide the Visio file: change accessible by active and inaccessible by inactive.


�Please provide the Visio file: change P-superframe by superframe type 1 and S-superframe by superframe type 2.


�TBD


�Misleading: the MAC specification does not make any configuration of cyclic-superframe structures. Such configuration comes from higher layer as specified above.


�Sentence is repeated.


�The MAC does not need to store the cyclic-superframe structures of other PAC networks, but to pass that information to higher layers. Such higher layers will select the configuration of the cyclic-superframe that minimizes interference. etc. 


�IEEE802.15 standards specify PHY and MAC entities. IEEE802.15 standards do not specify higher layers. Annex G is given as an example of how a higher layer may work, as informative.


�Move this text to Annex G, as informative.


�Move this text to Annex G.
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