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1. Introduction
In RAN2#85[1] the following agreements are made:

· The L2 target ID may be a broadcast, group cast or unicast address. It is FFS how these are represented in the MAC header
In this paper we discuss the presentation of address field in D2D communication under the Scheduling Assignment (SA) concept assumption.  To avoid the multiple receptions issue in D2D communication it is proposed to include source information in the SA.  And with the source information presented in the SA it is not necessary to include L2 source address information in the MAC PDU for overhead reduction.
2. Discussion on Address Presentation in the D2D Communication
In this session we discuss about the address information presentation in D2D communication under the SA assumption.  The discussions include the presentation of address information in the SA and D2D MAC PDU.
2.1 Presentation of Address Information in the SA

In RAN2#85bis [2] the following observation is made:

· All UEs (i.e. both in and out of coverage) should monitor an SA resource pool which is the union of the SA resource pools used for SA transmission in all cells and SA transmission out of coverage. 

Therefore the D2D receiver needs to monitor the SA resource pool to decide whether to receive the data from the D2D transmitter and acquire the corresponding data transmission information.  

And in RAN2#85bis [2] the following agreements are made:

· In case of group- and uni-cast, L2 will convert the higher layer ProSe ID address identifying the destination (UE, Group) into two bit strings of which one can be forwarded to L1 and used as L1 ID whereas the other is used as L2 destination address. 

· For broadcast L2 can indicate to L1 that it is a broadcast transmission. As baseline RAN2 assumes that this indication is a pre-defined L1 ID in the same format as for group- and unicast.

The destination address can be used to filter the receiving data firstly in the L1 level and, if necessary, perform further filtering in the L2 level.  For example, the transmitted information can be specified into broadcast, group-cast or unicast according to the L1 destination address and then specified the targeted receiver with L2 address in detail.  

Figure 1 shows an example of D2D communication scenario.  The D2D transmitter provides related information in the SA and the D2D receivers monitor the SA resource pool for further D2D communication data receiving.  Currently the scenario of multiple SAs within a SA resource pool is not excluded.  If there is only reception information provided in the SA, then the receiver need to decode all the corresponding data in the D2D data communication phase for further filtering.  If the receiver was allowed to decode single transmitter data at the communication phase, then there might be chance the actual data was missed consider UM transmission, i.e. some received packet was forced to be dropped due to not able to be reassembled.  If the receiver cannot identify the transmitter before D2D data receiving then the receiver might face couples incomplete receiving situation, especially in the out-of-coverage scenario in which no eNB might able to help to avoid multiple transmission to a single receiver case.  Moreover, if the source information is identified in the L2 level only then the scenario of multiple transmissions to a single receiver, which is out of the Rel-12 scope, might introduce many issues (such as near-far effect, fine timing synchronization, wireless channel variation problems etc.) in the latter D2D data communication phase.
To reduce possible collisions caused by multiple transmissions with the same destination, it is necessary for the receiver to identify the transmitter in the SA.  For example, the D2D receiver may decide which transmission resource to receive accordingly without being confused by only destination ID information.  
Observation 1: The D2D receiver may face the M:1 transmission scenario, which is out of the D2D communication scope, if no source address information configured in the SA. 

[image: image1.emf]Resource for

Scheduling Assignment

Tx A Tx B Tx X

Resource for D2D Data Transmission

time

Rx Y Rx Z

Rx Z

Tx A

Tx X

Tx B

Rx Y

Drop in-complete Packet

Drop in-complete Packet

Rx Y data receiving situation

H1(t)

H2(t)

H3(t)


Figure 1. D2D Communication Scenario

2.2 Presentation of Address Information in the MAC PDU

In conventional LTE communication there is no source address or destination address field in the MAC header.  And in the 802.11 frame structure there are four address fields with five possible ID meaning: Source ID, Destination ID, Transmitter ID, Receiver ID and BSSID.  In this session we discuss the address field in the MAC PDU for D2D communication considering that the source address information is provided in the SA.  

In RAN2#84[2] the following agreement is made:

· The receiving UE needs to know a source ID in order to identify the receiver RLC UM entity.
And in [3] it is mentioned that the association between the received data the true identity of the transmitter does only need to be performed at the IP layer and/or the application layer.  There is no requirement for the receiving UE to use the source L2 address in a received MAC PDU to identify the transmitting UE.  Hence the main function of the source address is for the data receiver to identify different transmissions and configure or manage the RLC entity while necessary.    The detail of RLC entity configuration and management may be left to UE implementation.  For example, the UE may combine the source address in the SA and L1 receiving ID in the SA (if necessary) and information in MAC PDU (such as L2 destination address and LCID) to configure and manage its own RLC entity.  Therefore the RLC entity may still be well configured and managed without presenting the source address in the MAC PDU but with the source address information in the SA.

Observation 2: The main function of the source address is for the data receiver to identify different transmissions and configure or manage the RLC entity.  
Observation 3: Source and Receiver information provided in SA may be used for the RLC entity configuration if necessary. 
Another benefit is that the transmission overhead can be reduced in each MAC PDU if no source address contained.  For example, in [3] it is proposed that the starting point for the L2 source and destination address size is 16 bits.  And in [4] the observation that the average MAC PDU size will be about 350-400 bits is made.  If the source address is not presented in the MAC PDU then there will be at least 4% overhead reduction in each MAC PDU accordingly. 
Observation 4: Without including the L2 source address information there will be at least 4% overhead reduction in each MAC PDU if the averaged MAC PDU size is 350-400 bits. 
Furthermore, we discuss the presentation of address field in the MAC PDU considering different D2D service type such as broadcast, group-cast and unicast.  The discussion is based on reusing existing MAC PDU format.
· D2D Broadcast service:  
In a D2D broadcast service all D2D receiving UEs need to receive the broadcast service data.  Considering that the source and L1 receiving filtering information are provided in the SA, it is not necessary to specify both the L2 source and destination address information again in the MAC PDU.

Observation 5: It is not necessary to include both the L2 source and destination address information in the D2D broadcast service if SA can provide source information.

· D2D Group-cast/Unicast service:  

Considering that the L1 filtering information may not able to span all the possibility of receiver, the L2 address can further down selecting the received data.  
Observation 6: It is necessary to include the L2 destination address information in the D2D group-cast and unicast service.

Figure 2A shows the possible MAC PDU format for D2D communication proposed.  The Target Address can be presented in the MAC CE.  Also it may be beneficial to place the D2D UE identity MAC sub-header at the beginning of the MAC PDU as shown in Figure 2B.
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Figure 2A. MAC PDU format for D2D communication
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Figure 2B. MAC PDU format for D2D communication

3. Conclusion and Proposals

In the above sections we discuss the MAC ID field in D2D communication under the Scheduling Assignment concept assumption.  Based on the discussion our observations are shown as follows:

Observation 1: The D2D receiver may face the M:1 transmission scenario, which is out of the D2D communication scope, if no source address information configured in the SA.
Observation 2: The main function of the source address is for the data receiver to identify different transmissions and configure or manage the RLC entity.  

Observation 3: Source and Receiver information provided in SA may be used for the RLC entity configuration if necessary.
Observation 4: Without including the L2 source address information there will be at least 4% overhead reduction in each MAC PDU if the averaged MAC PDU size is 350-400 bits.

Observation 5: It is not necessary to include both the L2 source and destination address information in the D2D broadcast service if SA can provide source information.

Observation 6: It is necessary to include the L2 destination address information in the D2D group-cast and unicast service.

Based on the observations and discussions above we propose
Proposal 1: It is proposed that to include source information in the Scheduling Assignment to avoid multiple transmissions to a single receiver case.
Proposal 2: It is proposed not to include the source address information in the MAC PDU if the source information is provided in the SA.
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6. Appendix

· 802.11 MAC Frame Format 

Source: http://technet.microsoft.com/en-us/library/cc757419(v=ws.10).aspx
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