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4.1 Discovery

When a PD is switched on, the PD shall perform synchronization, one way discovery and peering   in the common channel. 

During the operation, the synchronization and one way discovery shall be performed in the common channel, while 2-way discovery, peering and communication may be performed in another channel. 

In one way discovery, the first RE in the discovery period, consisting of 21 octets, shall contain the PAC_NETWORK_ID, which shall be provided by the initiator of a PAC group. Such PAC_NETWORK_ID may change in case of a conflict with another PAC network ID, or the initiator leaves the PAC group. 

4.2 Peering procedure
a) Request command (SupportedChannelPage, ChannelNumber), where SupportedChannelPage is a list of the frequency bands supported by the requestor PD, and ChannelNumber is the requested channel number for peering in the current channel page.

b) Response command (SupportedChannelPage, Status), where SupportedChannelPage is a list of the frequency bands supported by the responder PD, Status indicates SUCCESS in case the requested channel number in the current channel page is accepted for peering. Otherwise REJECT.

The selection of a new channel page and channel number is performed in higher layers and it is out of the scope the standard. 

5. Peering
The next higher layer may attempt to peer after PDs are discovered. The results of discovery are used to peer with other PDs. A PD requesting to peer is denoted as requestor PD, and the intended PD to be peered with is denoted as responder PD. 

The requestor PD higher layer requests to peer with a responder PD MAC entity, through the MLME-PEERING.request primitive, with 
a) SupportedChannelPage parameter indicating the supported frequency bands of requestor PD. 
b) ChannelNumber parameter indicating the channel number requested to perform the peering in the current channel page of requestor PD.

c) The GroupID parameter of the responder PD.
d) The DestinationAddress parameter of the responder PD.
e) The MulticastGroupID parameter of the responder PD, if available.
The MAC sublayer of the requestor PD shall initiate the peering procedure by sending a Peering Request command, as described in 5.7, to the responder PD. If the Peering Request command cannot be sent due to a channel access failure, the MAC sublayer shall notify the next higher layer through the MLME-PEERING.confirm primitive with the status of CHANNEL_ACCESS_FAILURE.

The immediate acknowledgment frame as response to a Peering Request command does not mean that the peering has been accepted, but just that the Peering Request command has been received by the responder PD. If such responder PD determines that either: there is sufficient resource available for peering with the requestor PD or there is not, the MAC sublayer of responder PD shall generate a Peering Response command, as described in 5.7.4, accordingly. 
The MAC sublayer of responder PD shall generate and send a Peering Response command frame upon reception of MLME-PEERING.response primitive, indicating if the PD accepts or rejects the request to peer.  That includes the SupportedChannelPage parameter indicating the supported channel bands by the responder PD. 
On receipt of the immediate acknowledgment frame, the requestor PD shall start a timer and wait for either: the arrival of the Peering Response command frame or the timer reaches macPeeringResponseTimeout (Table 73 PIB). The macPeeringResponseTimeout parameter depends on a particular application, PAC network topology and may be set to match the specific requirements of the PAC group the requestor PD is trying to join. 
The peering command response frame shall include the SupportedChannelPage field, which contains a list of the frequency bands supported by the responder PD, and the Status field that indicates SUCCESSFUL in case the requested channel number in the current channel page of requestor PD is accepted for peering, or ACCESS_DENIED otherwise. The selection of a new channel page and/or channel number is performed in higher layers and it is out of the scope of the standard. 

If the Status parameter of the Peering Response command frame indicates SUCCESFUL, the requestor PD shall store the parameters of the responder PD required for peering and shall issue the MLME.PEERING.confirm primitive to the next higher layer.
If the Status parameter of the Peering Response command frame does not indicate SUCCESFUL, the requestor PD shall discard the responder PD parameters indicated in the previous list: from a) to e), and issue the MLME-PEERING.confirm primitive to the next higher layer with Status parameter of either OUT_OF_CAPACITY, or ACCESS_DENIED. 
If the requestor PD does not receive the immediate acknowledgment frame, or Peering Response command frame within macPeeringResponseTimeout, the requestor PD shall discard the responder PD parameters indicated in the previous list: from a) to d), and issue the MLME-PEERING.confirm primitive to the next higher layer with the Status parameter of either NO_ACK, or CHANNEL_ACCESS_FAILURE.
Figure 6 illustrates the sequence of messages of the peering procedure.  
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Figure 1 —Peering message sequence chart

6. De-peering
The next higher layer may start the de-peering procedure by issuing the MLME-DE-PEERING.request primitive, as described in 6.1.4, to the MLME. A PD requesting to start the de-peering procedure is denoted as requestor PD, and the intended PD receiving the De-peering Notification command frame is denoted as responder PD.

The de-peering procedure includes the following cases:

· When a requestor PD wants to leave a PAC group, the MLME shall send a De-peering Notification command frame to the PAC group, as described in 6.1.
· When a requestor PD wants to terminate a communication session with another PD, the MLME shall send a De-peering Notification command frame to the intended PD, as described in 6.2. 
6.1 De-peering of a PD from a PAC group
If the De-peering Notification command frame cannot be sent due to a channel access failure, the MAC sublayer shall notify the next higher layer. Whether or not the immediate acknowledgement frame to the De-peering Notification command frame is received, the requestor PD should consider itself disassociated and remove all references of the PAC group.
The PDs receiving the De-peering Notification command shall issue the immediate acknowlegment to the requestor PD and shall verify that the requestor PD multicast address is in their macGroupIdList. If so, the PDs should consider the requestor PD disassociated and remove all its references.  The requestor PD shall notify its next higher layer through the MLME-DE-PEERING.indication primitive. If the requestor PD multicast address is not in their macGroupIdList, the responder PDs shall ignore the De-peering Notification command frame. The initiator PD should consider to update the multicast group address. If the inititor PD left the group, another PD takes over and should consider to update the multicast group address. 
Figure 7 illustrates the sequence of messages for the de-peering of a requestor PD per PD in the group.
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Figure 2 —De-peering of a PD from a group message sequence chart per PD

6.2 De-peering of a PD from another PD
If the De-peering Notification command frame cannot be sent due to a channel access failure, the MAC sublayer shall notify the next higher layer. If the immediate acknowledgement frame to the De-peering Notification command frame is not received, the requestor PD should consider itself disassociated and removing all references of the responder PD.

The PD receiving the De-peering Notification command shall verify that the requestor PD MAC address is in its macPDIdList. If so, the PD should consider the requestor PD disassociated and removing all its references. The MLME shall issue the inmmediate acknowlegment to the requestor PD and shall notify its next higher layer through the MLME-DE-PEERING.indication primitive. If the requestor PD MAC address is not in the macPDIdList, the responder PD shall ignore the De-peering Notification command frame. 

On receipt of the immediate acknowledgment frame, the requestor PD shall issue the MLME-DE-PEERING.confirm primitive to the next higher layer indicating the responder PD acknowledged to be dissociated. 
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Figure 3 —De-peering of a PD from other PD message sequence chart

i
Submission                                              Page 
                    
Hernandez, Li, Kojima (NICT)

_1533730185.vsd
Requestor PD Higher layer


Requestor PD MAC


Responder PD MAC


Responder PD Higher layer


MLME-DE-PEERING.request


Depeering Notification frame


ACK frame


MLME-DE-PEERING.indication


MLME-DE-PEERING.confirm



_1534939227.vsd
Requestor PD Higher layer


Requestor PD MAC


Responder PD MAC


Responder PD Higher layer


MLME-DE-PEERING.request


Depeering Notification frame


MLME-DE-PEERING.indication



_1533644759.vsd
Requestor PD Higher layer


Requestor PD MAC


Responder PD MAC


Responder PD Higher layer


MLME-PEERING.request


Peering Request frame


ACK frame


MLME-PEERING.indication


MLME-PEERING.Response


PeeringResponseTimeout


Peering Reponse frame


ACK frame


MLME-PEERING.confirm



