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1
Introduction
At RAN#58 plenary meeting, the study item on LTE device to device (D2D) proximity services was approved [1]. The objective of this study item is to evaluate the feasibility of D2D discovery/communication for both general and Public Safety use cases within/outside network coverage. In particular, RAN2 WG is tasked to the following items.
3)
Identify and evaluate options, solutions and enhancements to the LTE RAN protocols within network coverage [RAN2 primary, RAN3 secondary]:
      a)
to enable proximal device discovery among devices under continuous network management and control, 

b)
to enable direct communication connection establishment between devices under continuous network management and control,  
      c)
to allow service continuity to/from the macro network
5)
Evaluate, for non public safety use cases, the gains obtained by LTE device-to-device direct discovery with respect to existing device-to-device mechanisms (e.g. WiFi Direct, Bluetooth), and existing location techniques for proximal device discovery (e.g. in terms of power consumption, and signaling overhead)  [RAN1, RAN2]
7)
For the purposes of addressing public safety requirements, identify and study the additional enhancements and control mechanisms required to realize discovery and communication outside network coverage [RAN1, RAN2]
In this contribution, we would like to discuss about D2D communication within network coverage (i.e., item 3) from RAN2 point of view. We analyse the potential requirements defined in [2] and state our views on the design aspects of layer 2 protocols for D2D communication.
2 Discussion
SA1 has completed the SI on “Feasibility study for Proximity Services (ProSe)” in TR 22.803 [2]. The objective of this SI is to study use cases and identify potential requirements for operator network controlled discovery and communications between UEs that are in proximity, under continuous network control, and are under 3GPP network coverage. According to the potential requirements for ProSe communication (i.e., D2D communication), the following issues shall be considered in RAN2 for the layer 2 protocol design of D2D.
Security 

The related requirements defined in [2] are shown as follows.
· [PR.111] The system shall ensure the confidentiality of user data and network signalling over ProSe Communication path and Prose-assisted WLAN Direct Communication to a level comparable with that provided by the existing 3GPP system.

· [PR.112] The system shall ensure the integrity of user data and network signalling over ProSe Communication path and Prose-assisted WLAN Direct Communication to a level comparable with that provided by the existing 3GPP system.
· [PR.113] Existing 3GPP security mechanisms shall be reused whenever possible and appropriate.
Based on the requirements mentioned above, we think layer 2 ciphering and integrity protection processes shall be supported to ensure the confidentiality of control plane and user plane traffic over D2D path. In LTE radio protocol architecture, ciphering and deciphering of user plane data and control plane data are performed at PDCP sublayer. It seems good to reuse existing PDCP design for D2D communication. However, the functionality of current PDCP does not include integrity protection and integrity verification for user plane data. RAN2 shall address this issue to ensure the integrity of user data over D2D path. Besides, some functions of PDCP are provided to RLC AM mode traffic for lossless transmission at handover, such as duplicate detection and retransmission. It is not clear whether these functions are useful for D2D communication. Hence, RAN2 shall discuss which function shall be provided by PDCP for D2D communication.
Service Continuity
Service continuity is one of the desired enhancements to the LTE RAN protocols for D2D communication in this SI (i.e., item 3c). Some related requirements defined in [2] are shown as follows.
· [PR.28] The system shall be capable of moving a user traffic session from the infrastructure path to an E-UTRA ProSe Communication path, when the ProSe-enabled UEs are determined to be in range allowing ProSe Communication.
· [PR.29] The system shall be capable of monitoring the communication characteristics (e.g. channel condition, QoS of the path, volume of the traffic, etc.) on the E-UTRA ProSe communication path, regardless of whether there is data transferred via infrastructure path.
· [PR.30] The system shall be capable of moving a user traffic session from an E-UTRA ProSe communication path to an infrastructure path. At a minimum, this functionality shall support the case when the E-UTRA ProSe Communication path is no longer feasible.
· [PR.34] The Radio Access Network shall control the radio resources associated with the E-UTRA ProSe Communication path.
· [PR.35] The ProSe mechanism shall enable the operator to change the communication path of a user traffic session without negatively affecting the QoS of the session.
· [PR.38] The system shall be capable of selecting the most appropriate communications path, according to operator preferences. The criteria for evaluation may include the following, although not restricted to:

-    System-specific conditions: backhaul link, supporting links or EPC performance;

-    Cell-specific conditions: for example cell loading;

-    ProSe Communication and infrastructure path conditions: communication range, channel conditions 
and achievable QoS;

-    Service-type conditions: APN, service discriminator.
The potential requirements 28, 30, and 35 mean that the LTE system shall be capable of changing the communication path of a user traffic session between infrastructure path and D2D path without negatively affecting the QoS of the session. It may imply that the QoS requirements of a user traffic session guaranteed by infrastructure path shall also be guaranteed by D2D path. Similarly we can find the same implication from the potential requirements 29, 34, and 38. RAN2 shall discuss how to guarantee the QoS requirements of a user traffic session over D2D path. 
Besides, the proximity of devices involved in a D2D path may impact the quality and robustness of signalling and data radio bearers over the D2D path. RAN2 shall also consider solutions to avoid transmission error or packet losses in both control plane and user plane. One simple solution is to reuse the existing RLC and MAC designs for D2D communication. Some functions provided at current LTE RLC and MAC such as ARQ and HARQ can facilitate the robustness and correctness of packet delivery and receiving over D2D path. Moreover, other functions such as in-sequence delivery and duplicate detection may also be beneficial for D2D communication. However, some function such as multiplexing may need more consideration if we reuse the existing MAC design for D2D communication. Considering the following two potential requirements, we think it is possible a UE have multiple traffic sessions over different paths at the same time. In this case, it is obvious that the data packets over D2D path shall not be multiplexed with the data packets over infrastructure path. 
·  [PR.27] Subject to operator policy and user consent, the system shall be capable of establishing a new user traffic session with an E-UTRA ProSe Communication path, and maintaining both of the E-UTRA ProSe Communication path and the existing infrastructure path, when the UEs are determined to be in range allowing ProSe Communication.
· [PR.32] The system shall be capable of switching each flow it is aware of between the E-UTRA ProSe Communication and the infrastructure paths, independently.
Based on the above discussion, this contribution proposes RAN2 to discuss which function shall be provided at layer 2 for D2D communication. Also proposes RAN2 to evaluate the existing layer 2 mechanisms (e.g., PDCP, RLC, MAC) for the fulfilment and the necessary enhancement for performing ProSe communication.
Proposal: RAN2 shall evaluate the existing layer 2 mechanisms (e.g., PDCP, RLC, MAC) for the fulfilment and the necessary enhancement for performing ProSe communication.

3 Conclusions

In this document, we analyse the potential requirements defined in [2] and discuss the design aspects of layer 2 protocols for D2D communication. Based on the conclusions of the discussion, RAN2 is asked to take the following proposal into account:
Proposal: RAN2 shall evaluate the existing layer 2 mechanisms (e.g., PDCP, RLC, MAC) for the fulfilment and the necessary enhancement for performing ProSe communication.
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