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1
Introduction
In TS 23.303, SA2 agreed on the following text. 
	The protocol data unit passed for transmission to the Access Stratum is associated with a Layer-3 protocol data unit type. In this release of the specification the following Layer-3 protocol data types are supported: IP packet and Address Resolution Protocol packet (see RFC 826 [28]).



Address Resolution Protocol (ARP) packets will be passed to AS layers for D2D communication. However, TS 23.303 does not clearly describe the usage of the ARP and when the ARP packets are generated. It is beneficial for RAN2 to understand these aspects and then make decisions on D2D transmission of ARP packets.
In this contribution, we will discuss the following topics:

· Usage of ARP in D2D communication;

· When ARP packets are generated by D2D UEs;

· How to handle ARP packets in AS.
2
Usage of ARP in D2D communication
One usage of Address Resolution Protocol is to associate Protocol Addresses (e.g., IP addresses) to Local Network Addresses (e.g., Ethernet addresses) in Ethernet [1]. However, in D2D communication, we focus on group communication in Rel-12. It is unnecessary for a UE to find the L2 address of other UEs.

Another usage of ARP is for Dynamic Configuration of IPv4 Link-Local Addresses [2], and this usage was captured in TS 23.303 for D2D communication.
	Include the parameters that enable the UE to perform one-to-many ProSe Direct Communication when provisioned from DPF:

…
-
For a specific Group configured to operate using IPv4, optionally an IPv4 address to be used by the UE as a source address. If none is provisioned, then the UE shall use Dynamic Configuration of IPv4 Link-Local Addresses IETF RFC 3927 [16] to obtain a link local address for the Group.


In D2D communication, if the IPv4 address is not configured for the UE, the UE shall get an IPv4 address by dynamic configuration based on ARP.
Observation 1: Address Resolution Protocol (ARP) is used in D2D communication for dynamic configuration of IPv4 address if the IP address is not configured.
3
When ARP packets are generated
If a UE is not configured with an IP address and wants to perform D2D group communication, the UE should first autonomously select a pseudo-random IP address from a specific IP address pool.  Subsequently, the UE should probe to see if the IP address is already in use by broadcasting ARP requests for the desired address in its D2D communication group. In Ethernet, if there is no response corresponding to this IP address from other hosts, then the UE can announce to use the IP address by broadcasting ARP packets. The announcement process is used to update the ARP cache of other hosts. However, in Rel-12 D2D group communication, there is no clear motivation to use the ARP cache, so the announcement process could be unnecessary.
The procedure as illustrated in Fig.1 should be used when the UE joins a new communication group for D2D communication.
Observation 2: When a UE without IP address configured joins a communication group for D2D communication, ARP packets are generated for the UE to probe to see if a randomly selected IP address is already in use or not.
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Fig.1 the procedure for the UE to autonomously select an IP address using ARP
4
How to handle ARP packets in AS

ARP is a control plane protocol, so ARP packets require different QoS than user plane data (i.e., IP packets). Therefore, it is not proper to use a user plane radio bearer to carry the ARP packets. In LTE, we usually use dedicated control plane radio bearers (i.e., SRBs) to carry the control plane data (i.e., RRC messages). For D2D, it is natural and straightforward to use a specific control plane radio bearer to carry ARP packets.
Proposal 1: A specific control plane radio bearer is used to carry ARP packets.

In future releases, we may want to have this control plane radio bearer to carry other types of control plane data. For forward compatibility, in the PDCP layer of this radio bearer some bits of the PDCP header can be used to indicate the types of the PDCP control SDUs (e.g., ARP or others).
Proposal 2: In PDCP layer of this specific control plane radio bearer, some bits of PDCP header can be used to indicate the types of PDCP control SDUs.

4
Conclusion
SA2 agreed that ARP packets will be transmitted over PC5 interface, but the usages of ARP in D2D communication was not clear in RAN2. In this paper, we discussed the usages of ARP and when ARP packets are generated in D2D UEs. We had the following observations.
Observation 1: Address Resolution Protocol (ARP) is used in D2D communication for dynamic configuration of IPv4 address if the IP address is not configured.
Observation 2: When a UE without IP address configured joins a communication group for D2D communication, ARP packets are generated for the UE to probe to see if a randomly selected IP address is already in use or not.

We discussed how AS layers transmit the ARP packets, and propose the follows.
Proposal 1: A specific control plane radio bearer is used to carry ARP packets.

Proposal 2: In PDCP layer of this specific control plane radio bearer, some bits of PDCP header can be used to indicate the types of PDCP control SDUs.
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