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1 Introduction
During the study item phase RAN2 made some preliminary decisions on the layer 2 protocol and captured the following key aspects in the Technical Report [2]
	· PDCP will be used to carry D2D communications as normal data
· Header-compression/decompression is applicable 

· Security support will be addressed based on SA3 

· RLC UM will be used for D2D broadcast communication 

· FFS how group management is performed and whether additional group or user IDs are required in the MAC

· FFS how the UP protocol stack is configured


In this contribution we address some key layer 2 aspects that are required to enable D2D communications 

2 Discussion
As agreed during the study item phase D2D communications will use the PDCP just as normal data uses it and use RLC UM.  

2.1 Protocol stack configuration
One of the functions of the RLC entities is to perform segmentation/concatenation/reordering of packets before delivering to PDCP. The PDCP then performs deciphering, if security is configured, and delivers the packets to higher layers. In order to perform these functionalities, the RLC and PDCP use sequence numbers of the received packets.  The sequence numbers are set by the transmitting entity upon assembly of PDCP and RLC packets.  Each UE independently maintains and updates the SNs of delivered packets for each logical channel.  
A particular UE may be triggered to transmit D2D communication for a particular PS group.  It is possible that a UE may be configured to transmit data for multiple groups.  Given the potential security requirement and group keys to be used for ciphering, individual PDCP and RLC entities have to be established per transmitting group communication.  
Proposal 1: A PDCP and transmitting RLC UM entity is setup in the UE for every group communication application that is performing transmissions.  
A UE that is out-of-coverage may autonomously set up the PDCP and RLC entity when it determines that a group communication application has data to transmit.  The configuration for the PDCP/RLC entities may be pre-provisioned or a default configuration group communication entities may be provided.   

For a UE that is in network coverage, these entities may be configured by the eNB upon an application request.  However, there seems to be no need to differentiate the PDCP and RLC entity parameters across different groups and therefore to simplify operations, it is proposed to always use a default configuration that is common for all PDCP/RLC entities set up to perform group communication.  

Proposal 2: The configuration parameters of the transmitting PDCP/RLC entities could be based on a default configuration common across all applications performing broadcast communications.
Given the potential large number and unpredictability of potential transmitting sources a UE can receive from, mechanisms to determine how and when to setup a receiving PDCP and RLC entity need to be discussed.  
As a first possibility, a UE may wait to setup a receiving PDCP/RLC UM receiving entity until successful reception of a first packet from an allowed transmitting source. 

As a second possibility, the UE  may setup a number of RLC entities in advance and based upon receiving data from an allowed source  may associate to a particular logical channel and PDCP entity to that source.  
While both are possible, we think that how the UE determines when to setup the receiving PDCP and RLC entities can be left to UE implementation.  

Observation 1: As long as the requirement is clear that the UE needs to setup a receiving PDCP and RLC entity for every allowed transmission source, the decision on when and how it is done can be left to UE implementation. 
If the number of potential receiving sources is large, in order to avoid maintaining a large number of RLC UM entities, RAN2 should discuss if there is a need to release the configuration of a source if no data from that source has been received for certain duration.  

Observation 2:  The UE can release the association or the configuration of a RLC/PDCP entity for a particular source if no data has been received for certain duration 

Proposal 3:  The decision of when to setup/release a receiving PDCP/RLC entity and how to manage the receiving entities should be left to UE implementation.  
Given the potentially large number of sources that the UE may be receiving from at different times, similar to the transmitting side, the UE should use a pre-provisioned or default configuration for all the receiving PDCP and RLC entities.   
Proposal 4: The configuration parameters of the receiving PDCP/RLC entities could be based on a default configuration common across all applications performing broadcast communications. 
2.2 RLC UM operations

One of the current functions of the RLC UM entity is to perform re-ordering and duplicate detection.  The RLC entity may discard packets if any of the conditions are met:

if VR(UR) < x < VR(UH) and the UMD PDU with SN = x has been received before; or

-
if (VR(UH) – UM_Window_Size) <= x < VR(UR):
-
discard the received UMD PDU;
Given the fact that a receiving UE can join/re-join the data reception from a transmitting source at any point in time, there is a possibility that the SN of the received packet will fall within the discard window and is incorrectly discarded.  The probability of discarding packets will depend on the window size.  For example, when a UE first sets up the receiving RLC entity, VR(UR) and VR(UH) are initially set to zero.  The window size is set to 512 for a 10 bit SN.  According to the formula above if the SN of the first received packet is between 512 and 1023 then the UE would discard the packet. The UE will continue discarding packets until a packet between 0 and 511 is received.
For MTCH/MCCH reception in order to avoid discarding data, the window size is set to zero.  However, for MTCH/MCCH no HARQ re-ordering is required as there are no HARQ retransmissions.  Setting the window size to zero effectively means that no re-ordering is done in the RLC.  

Following similar mechanisms to MTCH seems logical; however, for D2D broadcast communication RAN1 has discussed the possibility of allowing HARQ retransmissions to increase the probability of packet reception.  If we disable re-ordering in the RLC there may be a risk that a HARQ transmission is successfully decoded out-of-order and immediately delivers them to the RLC UM entity.  In this case not having re-ordering in the RLC will result in subsequent potential issues (e.g. incorrect assembly of packets or dropping of segment, and out-of-order delivery to PDCP).   

Therefore, in order to set the window size to zero (disable reordering) in the RLC, we will need to assume the PHY layer can guarantee in order delivery, with the use of fixed HARQ retransmissions. 
Proposal 5: The window size of the D2D RLC UM logical channel should be set to zero to avoid discarding packets

Proposal 6: RAN2 is requested to notify RAN1 that in-order HARQ delivery is required to avoid re-ordering complexity.
3 Conclusion
In this contribution, we discuss layer 2 aspects that are required to enable D2D communications.

In summary we propose the following:

Proposal 1: A PDCP and transmitting RLC UM entity is setup in the UE for every group communication application that is performing transmissions.  

Proposal 2: The configuration parameters of the transmitting PDCP/RLC entities could be based on a default configuration common across all applications performing broadcast communications.
Proposal 3: The decision of when to setup a receiving PDCP/RLC entity and how to manage the receiving entities should be left to UE implementation.  
Proposal 4: The configuration parameters of the receiving PDCP/RLC entities could be based on a default configuration common across all applications performing broadcast communications.
Proposal 5: The window size of the D2D RLC UM logical channel should be set to zero to avoid discarding packets
Proposal 6: RAN2 is requested to notify RAN1 that in-order HARQ delivery is required to avoid re-ordering complexity.
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