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Next Modified Subclause
23.Y
Support for Device to Device Direct Discovery

23.Y.1
General

D2D Direct Discovery is defined as the procedure used by the D2D enabled UE to discovery other D2D enabled UE(s)  in its proximity using E-UTRA direct radio signals. The interface between two UEs for D2D direct discovery is defined as Ud [TS23.303]. 
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Figure X: Ud interface for device to device direct discovery [TS 23.303]

ProSe protocol in the UE receives authorisation from network to transmit and/or receive discovery information in the Ud interface.  
Content of discovery information is transparent to Access Stratum (AS) and no distinction in AS  is made for discovery protocol models [TS 23.303]and type of discovery information. 
NOTE:
ProSe Protocol ensures that it delivers only valid discovery information to AS for transmission. 

A UE can participate in discovery information transmission and reception in both RRC_IDLE and RRC_CONNECTED state as per NW configuration. UEs transmit their discovery information and receive discovery information from other UEs subject to half duplex constraint.
23.Y.2
Radio Protocol Architecture

Radio Protocol Stack (AS) for D2D direct discovery is shown in Figure x. 
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Figure x: Radio Protocol Stack for D2D Direct Discovery

The AS layer performs the following functions:
· Interfaces with Upper Layer (ProSe Protocol): The MAC layer receives the discovery information from the upper layer (Prose Protocol). The IP layer is not used for transmitting the discovery information..
· Scheduling: The MAC layer determines the radio resource to be used for transmitting the discovery information received from upper layer.
· Discovery PDU generation: The MAC layer builds the MAC PDU carrying the discovery information and sends the MAC PDU to the PHY layer for transmission in the determined radio resource. No MAC header is added.
In the UE, the RRC protocol informs the discovery resource pools to MAC. RRC also informs allocated dedicated resource for discovery information transmission to MAC. The MAC receiver forwards all correctly received discovery information in MAC PDU to ProSe Protocol. PHY indicates to MAC whether a MAC PDU carrying discovery information has been received correctly. 

23.Y.3
Radio resource allocation

There are two types of resource allocation for discovery information transmission.
-
Type 1: a discovery procedure where resources for discovery information transmission are allocated on a non UE specific basis
-
Type 2: a discovery procedure where resources for discovery information transmission are allocated on a per UE specific basis
The eNB may provide in a SIB message a radio resource pool configuration for discovery transmission and reception in case of Type 1 and a radio resource pool for discovery reception of Type 2. 

· The Discovery resource pool configuration consists of a discovery period and the number of sub-frames within a discovery period that can be used for transmission of discovery information.

· Resources allocated for discovery within one period of the allocation are TDM and/or FDM into equal sized time frequency resource blocks that are called “discovery resource”.

In case of Type 1:

-
UE autonomously selects radio resource from the indicated Type 1 transmission resource pool for discovery signal transmission. 

-
UE can transmit on a randomly selected discovery resource in each discovery period.

In case of Type 2: 

-
Only an RRC_ CONNECTED UE may request resources for discovery information transmission from the eNB via RRC.

-
NAS triggers RRC to transition to RRC_CONNECTED to request dedicated resource for transmission of discovery information.

-
The eNB assigns resource via RRC.

-
UE releases the transmission resources when the UE enters RRC_IDLE or when the eNB withdraws the resource by RRC signalling.

-
Resource assignment and withdrawal becomes applicable from the next discovery period which falls immediately after the reception of the RRC message. 

Receiving UEs monitor both Type 1 and Type 2 discovery resource pools as authorised.
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