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1 Introduction
In this paper we discuss the logical channel for discovery and various MAC functions needed for discovery.
2 Discussion
As per the RAN2 [1] agreements during the study item the discovery protocol stack as shown in Figure 1 was agreed. It was also decided that discovery information is transparent to MAC. There is no need of MAC header.
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Figure 1 Protocol Stack for D2D Direct Discovery

2.1 Logical channel for Direct Discovery
Different kinds of data transfer services are offered by MAC and several logical channels are defined in current specification depending on type of information. The discovery information is transmitted and received on the UL frequency (FDD) or UL subframes (TDD). The discovery information cannot be mapped to any of the existing logical channel in the uplink as they carry information for eNB. The discovery information is meant for other UEs. So a new logical channel should be defined for discovery.
Observation 1: Discovery information cannot be mapped to any of the existing logical channel.
A UE supporting discovery can transmit discovery information to other UE(s) and/or receive discovery information from other UE(s). Discovery logical channel can be bidirectional or separate logical channels can be defined for transmitting and receiving discovery information. 
Option 1: Two logical channels, Device to Device Discovery Transmission Channel (D2DD-TX-CH) and Device to Device Discovery Reception Channel (D2DD-RX-CH) can be defined as shown in Figure 2. These are mapped to transport channels, Device to Device Discovery Transmission Shared Channel (D2DD-TX-SCH) and Device to Device Discovery Reception Shared Channel (D2DD-RX-SCH) respectively.
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Figure 2 Mapping between discovery logical and transport channels
Option 2: One logical channel, Device to Device Discovery Channel (D2DD-CH) can be defined as shown in Figure 3. This is mapped to a bi-directional transport channel, Device to Device Discovery Shared Channel (D2DD-SCH).
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Figure 3 Mapping between discovery logical and transport channel

Proposal 1: Discuss and adopt one of the options (Option 1 or Option 2) for discovery logical channel.
2.2 MAC Functions for Direct Discovery
The various functions performed by MAC for direct discovery are as follows:

· Discovery Information Transmission 

· Receives discovery information from upper layer for transmission

· Builds the MAC PDU carrying discovery information. Discovery information is transparent to MAC.
· Determines the radio resource to be used for discovery information transmission

·  If the dedicated (Type 2) resource is not configured by the RRC then it selects the Type 1 resource for transmission from the transmission resource pool configured by RRC
·  If the dedicated resource is configured by the RRC then it selects the dedicated resource for transmission
· Sends the MAC PDU and the discovery resource for transmission to PHY
· Discovery Information Reception

· Receives indication from upper layer for reception

· Determines the radio resources to be used for discovery information reception

· Reception resource pool is configured by the RRC.

· Sends the determined radio resource for discovery information reception to PHY
· Receives the MAC PDU carrying discovery information from PHY and forwards the received discovery information to upper layer. 

· Priority Handling between Discovery Transmission and Discovery Reception
·   UE can either transmit or receive discovery information (half duplex operation). So if the upper layer indicates the MAC to transmit discovery information and also receive discovery information then MAC has to determine when to transmit and when to receive discovery information.
·  MAC layer first determines the resources for transmission and then reception is done in other discovery resources in reception resource pool except the determined resources.

· Priority handling between WAN transmission and Discovery transmission

·   If a subframe has resources for WAN transmission and also for discovery then UE can either transmit in subframe for WAN communication or it can transmit discovery information as different transmit timing are used for WAN transmission and discovery transmission. 

·   WAN transmission is always prioritized

Observation 2: Priority Handling Function to prioritise between Discovery Transmission and Reception is needed in MAC
Observation 3: Priority Handling Function to prioritise between WAN Transmission and Discovery Transmission is needed in MAC

. Proposal 2: Following Priority Handling Functions in MAC should be supported for Discovery:

· Priority Handling between Discovery Transmission and Discovery Reception: If the upper layer indicates the MAC to transmit discovery information and also receive discovery information then MAC first determines the resources for transmission and reception is done in other discovery resources in reception resource pool except the determined resources 

· Priority handling between WAN transmission and Discovery transmission/reception in a subframe: WAN transmission is always prioritized

3 Conclusion

In this paper we have discussed the logical channel for discovery and various MAC functions needed for discovery.

Observation 1: Discovery information cannot be mapped to any of the existing logical channel.
Observation 2: Priority Handling Function to prioritise between Discovery Transmission and Reception is needed in MAC

Observation 3: Priority Handling Function to prioritise between WAN Transmission and Discovery Transmission is needed in MAC
Proposal 1: Discuss and adopt one of the options (Option 1 or Option 2) for discovery logical channel.

Proposal 2: Following Priority Handling Functions in MAC should be supported for Discovery:

· Priority Handling between Discovery Transmission and Discovery Reception: If the upper layer indicates the MAC to transmit discovery information and also receive discovery information then MAC first determines the resources for transmission and reception is done in other discovery resources in reception resource pool except the determined resources 
· Priority handling between WAN transmission and Discovery transmission/reception in a subframe: WAN transmission is always prioritized
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