Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG RAN WG2 Meeting #83-bis

                            R2-133213
Ljubljana, Slovenia, 7th – 11th Oct, 2013
Source:
Samsung
Title:
Discovery Information Transmission – Protocol Structure
Agenda Item:
7.5.1
Document for:
Discussion and Decision
1 Introduction
In this paper we discuss the discovery information flow between various layers. We also discuss the AS protocol structure for transmitting discovery information.
2 Discussion
2.1  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 application layer, AS protocol stack and PHY layer are involved for transmitting the discovery information. The IP layer is not used for transmitting the discovery information generated by the application layer because of increased packet overhead and unnecessary signaling to setup the data radio bearers. The discovery information is directly sent by the application layer to AS protocol stack. 

Observation 1: IP layer is not used for transmitting the discovery information generated by the application layer.
There are two basic approaches for transmitting the discovery information. The two approaches for discovery information flow between application layer, AS protocol stack and PHY layer is illustrated in Figure 1.
Approach 1: In the first approach the 3GPP AS protocol stack receives the discovery information from the upper layer (i.e. application layer). The 3GPP AS protocol stack then transparently sends the discovery information to PHY layer. The PHY layer then builds the PHY PDU and transmits the discovery information on the discovery channel.
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Figure 1 D2D Discovery Information Flow
Approach 2: In the second approach instead of sending the discovery information transparently to PHY layer the 3GPP AS protocol stack adds some header(s) and/or performs some processing on the discovery information received from the upper layer. For example, as discussed in R2-xxxx [1] discovery type (open or restricted) field is added by AS in the header. The security for discovery information can also be applied by AS. The discovery PDU carrying the discovery information is then sent to PHY layer. The PHY layer then builds the PHY PDU and transmits the discovery information on the discovery channel. 

Observation 2: The approach 1 is a simple option with no impact on RAN2. But, approach 2 enables the AS to add some fields (like Discovery Type in the discovery PDU header). AS Security for discovery information can also be implemented in approach 2. 
Proposal 1: AS receives the discovery information generated in the application layer and transports them in discovery PDU. 

Proposal 2: Approach 2 should be considered for transmitting the discovery information. The discovery information received from application layer is transparent to AS. The discovery PDU header fields and processing functions applied by the AS is FFS.
2.2 Radio Protocol Stack for D2D Direct Discovery without Security
The AS layer transports the discovery information for direct discovery. Which layer(s) in AS are involved in transporting the discovery information and what functions are performed by them? 

Figure 2 shows the Radio Protocol Stack for D2D direct discovery. In this protocol stack it is assumed that the security for discovery information is not applied in AS. 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. So the radio protocol stack for discovery is very simple and comprises of only D2D MAC layer.
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Figure 2 Protocol Stack for D2D Direct Discovery without security
The D2D MAC layer performs the following functions:
1. Interfaces with Application Layer: The MAC layer receives the discovery information from application layer.
2. Scheduling: 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.

Proposal 3: Radio protocol stack illustrated in section 2.2 should be considered for D2D direct discovery if AS layer security is not applied on the discovery information.
2.3 Radio Protocol Stack for D2D Direct Discovery with Security
Figure 3 shows the Radio Protocol Stack for D2D direct discovery. In this protocol stack it is assumed that the security for discovery information is applied in AS. The radio protocol stack for discovery comprises of D2D PDCP, D2D RLC and D2D MAC layer. For the LTE-Uu interface, PDCP interfaces with RRC to transport RRC messages and with IP layer to transport IP packets. In case of direct discovery (i.e. discovery information transmission on PC5 interface), D2D PDCP interfaces with application layer to receive the discovery information. D2D PDCP does not perform functions like ROHC and SN as these are not needed for direct discovery. D2D RLC is same as legacy RLC in transparent mode.
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Figure 3 Protocol Stack for D2D Direct Discovery with security
The D2D PDCP layer performs the following functions:
1. Interfaces with Application Layer: The D2D PDCP layer receives the discovery information from application layer.

2. Security: The D2D PDCP layer secures the discovery information 
The D2D MAC layer performs the following functions:
3. Interfaces with PDCP/RLC Layer: The MAC layer receives the secured discovery information.

4. Scheduling: The MAC layer determines the radio resource for transmitting the discovery information with or without assistance from eNB

5. 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.
Proposal 4: Radio protocol stack illustrated in section 2.3 should be considered for D2D direct discovery if AS layer security is applied on the discovery information.
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.
Observation 1: IP layer is not used for transmitting the discovery information generated by the application layer.

Observation 2: The approach 1 is a simple option with no impact on RAN2. But, approach 2 enables the AS to add some fields (like Discovery Type in the discovery PDU header). AS Security for discovery information can also be implemented in approach 2.

Proposal 1: AS receives the discovery information generated in the application layer and transports them in discovery PDU. 

Proposal 2: Approach 2 should be considered for transmitting the discovery information. The discovery information received from application layer is transparent to AS. The discovery PDU header fields and processing functions applied by the AS is FFS.
Proposal 3: Radio protocol stack illustrated in section 2.2 should be considered for D2D direct discovery if AS layer security is not applied on the discovery information.
Proposal 4: Radio protocol stack illustrated in section 2.3 should be considered for D2D direct discovery if AS layer security is applied on the discovery information.
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