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Discovery procedure for many-to-many group
Many-to-many group is defined as a PD group, in which any PD shall be able to communicate with all other PDs in the group. Therefore, physical links must be available between any pair of PDs in the group. Discovery procedure for forming many-to-many group follows the steps as shown in Figure aa.
a) The higher layer of an initiator PD (I-PD) triggers discovery procedure with a discovery request (Discov_req.) with a group ID (G-ID) to its MAC layer.
b) The I-PD’s MAC layer broadcasts Discover Request with its own PD ID (I-PD ID) and the G-ID received from the higher layer during the discovery period.
c) Each of the other PDs that captured the Discovery Request sends a discovery request indication (req._indicat.) to its higher layer. A PD, that receives a response decision (Resp._decis.) from its high layer, broadcasts a Discovery Response with its own ID. Hereafter, the responded PD is referred to as responder PD (R-PD). 
d) The I-PD broadcasts a group ACK with I-PD ID, G-ID, and a list of R-PDs that it receives Discovery Response from. The time period from broadcasting the Discovery Request to broadcasting a group ACK is referred to as a random access response duration, T_rar, which is much smaller than the discovery period within a super frame.
e) Upon receiving the group ACK, R-PDs that sent a Discovery Response but are not appear in the list of R-PDs within the group ACK re-broadcast Discovery Response.
f) The I-PD broadcasts a group ACK with I-PD ID, G-ID, and a updated list of R-PDs. The time period between two neighbor group ACKs (or between a group ACK and the Discovery Report Request as in the next step) is referred to as a repeat random access response duration, T_rrar, which is smaller than T_rar.
g) During T_rar and T_rrar, each of the R-PDs keeps its receiver on to capture the Discovery Response from all other R-PDs and make its own list of captured PDs (C-PDs list).
h) The repeat random access response duration is repeated until the I-PD’s higher layer sends a discovery report request (Disco._report_req.) to its MAC layer or until a pre-assigned maximum repeating number N_rrar. Then the I-PD’s MAC layer multicasts a Discovery Report Request to all R-PDs in the updated list of R-PDs.
i) Each of the R-PDs received the Discovery Report Request multicasts its Discovery Report Response with its own R-PD ID and C-PDs list.
j) The I-PD MAC layer unicasts a ACK to each of the R-PDs that it receives the Discovery Report Response.
k) The I-PD MAC layer sends each pair of the received R-PD and C-PDs list to its higher layer.
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