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1 Introduction
As per the agenda item 7.5.2 in the proposed agenda for RAN2-84 following needs to be discussed: 

“Will higher layers provide all required identifiers? Or should RAN2 protocols add such information (e.g. short temporary ID for scrambling? Other header fields)?”
In this paper we discuss the discovery information flow between various layers. We also discuss the AS protocol structure for discovery.
2 Discussion
2.1 Discovery Information
SA2 TR [1], following identities are defined for discovery:

ProSe UE Identity: A unique identity allocated by EPS which identifies the ProSe enabled UE. It can be assigned to a UE at any moment in time for a configurable duration, can be stored at the UE, but its value cannot be assigned by the user, and is subject to operator assignment and re-assignment.
ProSe Application Identity: An identity identifying application related information for the ProSe enabled UE. There can exist more than one ProSe Application Identities per UE.
As per SA2 TR [1], 
“In order to satisfy the needs for open, restricted discovery and direct communication, it will include at least a "ProSe UE Identity" and/or one or more "ProSe Application Identities". The ProSe enabled UE can use the "ProSe UE Identity", and/or one or more "ProSe Application Identities" for discovery depending on operator configuration, user settings, application settings etc.”
Observation 1: ProSe UE Identities and ProSe Application Identities are assigned/re-assigned/allocated in upper layers and not in access stratum.
2.2 D2D Discovery Information Transmission
Which layers (Application layer, IP layer, NAS, AS, PHY layer) are involved in the discovery information transmission? How is the discovery information flow between the layers involved? 

The upper layer (e.g. Application layer or NAS) provides discovery information i.e. Prose UE/Application ID and AS protocol stack and PHY layer are involved in transmitting the discovery information. The IP layer is not used for transmitting the discovery information because of increased packet overhead and unnecessary signaling to setup the data radio bearers. The discovery information is directly sent by the upper layers to AS protocol stack. 

Observation 2: IP layer is not used in transmitting the discovery information.
The discovery information flow between upper layer, AS protocol stack and PHY layer is illustrated in Fig 1.
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Figure 1 D2D Discovery Information Flow
The 3GPP AS protocol stack receives the discovery information from the upper layer (i.e. application layer or NAS). The discovery information is transparent to AS. The 3GPP AS protocol stack builds the discovery PDU and sends the discovery PDU to PHY layer. It is FFS whether 3GPP AS protocol stack adds any header to the discovery information or not. The PHY layer then builds the PHY PDU and transmits it on the discovery channel. 
2.3 Radio Protocol Stack for D2D Direct Discovery 
Figure 2 shows the Radio Protocol Stack for D2D direct discovery. In this protocol stack:

· RLC layer functions like ARQ & SN functionality is not needed for discovery information transmission. 
· PDCP layer functions like ROHC, SN, etc are also not needed for discovery information transmission. 
· No information from RRC layer needs to be included in the PDU carrying discovery information.
Observation 3: Radio Protocol Stack for discovery is very simple and comprises of only MAC layer.
In this protocol stack it is assumed that the security (i.e. ciphering and/or integrity protection) for discovery information is not applied in AS. As mentioned in [2] we wait for input from SA3 whether or not the access stratum needs to support ciphering and/or integrity protection. Additional AS layer (e.g. PDCP) in Protocol stack for D2D Direct Discovery will be considered later for providing ciphering and/or integrity protection based on SA3 input.
The MAC layer performs the following functions:
1. Interfaces with Upper Layer: The MAC layer receives the discovery information from upper layer.

2. Scheduling: Radio resources identified for Direct D2D discovery are configured in MAC layer via RRC. The MAC layer determines the radio resource for transmitting the discovery information with or without assistance from eNB.
3. 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.
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Figure 2 Protocol Stack for D2D Direct Discovery without security
Proposal 1: Include text proposal as given in the Annex to the TR 36.843.
3 Conclusion

In this paper we have discussed the discovery information flow between application layer, AS and PHY layer. We have also discussed the AS protocol structure for transmitting discovery information. We Propose:

Observation 1: ProSe UE Identities and ProSe Application Identities are assigned/re-assigned/allocated in upper layers and not in access stratum.

Observation 2: IP layer is not used in transmitting the discovery information.
Observation 3: Radio Protocol Stack for discovery is very simple and comprises of only MAC layer.

Proposal 1: Include text proposal as given in the Annex to the TR 36.843.
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5 Annex
*********************************Text Proposal start**********************************
6.3.2Radio Protocol Architecture for D2D Discovery

Radio Protocol Stack for D2D direct discovery is shown in Figure x. In this protocol stack it is assumed that the security (i.e. ciphering and/or integrity protection) for discovery information is not applied in AS.
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Figure x Protocol Stack for D2D Direct Discovery

The MAC layer performs the following functions:

1. Interfaces with Upper Layer: The MAC layer receives the discovery information from the upper layer (i.e. application layer or NAS.) The IP layer is not used for transmitting the discovery information. The discovery information is transparent to AS.
2. Scheduling: Radio resources reserved for Direct D2D discovery are configured in MAC layer via RRC. The MAC layer determines the radio resource to be used for transmitting the discovery information with or without assistance from eNB.

3. 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. It is FFS whether MAC layer adds any header to the discovery information or not.
Editor’s note: Additional AS layer (e.g. PDCP) impact in Protocol stack for D2D Direct Discovery will be considered for providing ciphering and/or integrity protection based on SA3 input.
*********************************Text Proposal End**********************************
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