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1. Introduction
In RAN1 #74 meeting, the D2D communication was discussed, and the following aspects were identified for further study of D2D communication [1]:

Conclusions: Aspects of D2D communication on D2D link needing study/decision:

· Method for achieving synchronisation

· Method for scheduling / resource allocation

· Out of network coverage, are all transmissions contention based, or are some scheduled (i.e. such that resource collisions are not possible within an area within which transmissions interfere with each other)? 

· Under network coverage, are at least some of the D2D link transmissions scheduled?

· Whether any closed loop physical layer feedback is used, and if so, what (e.g. for support of HARQ, power control etc)

· Agreement: Baseline for the broadcast communication on which RAN plenary has tasked RAN1 to focus, is that no closed loop physical layer feedback is used; can be revisited if significant benefits of introducing some such feedback are shown. 

· Physical channel design: 

· Signal structure based on existing LTE signals/channels?

· If based on existing LTE signals/channels,

· is the D2D link based on existing UL signal structure and/or DL signal structure? 

· MCS selection 

· Power setting/control

· Handling of interference coordination

· Method of multiplexing between D2D and Uu

In general, the potential two resource allocation methods for D2D communication are eNB/cluster head(CH) assistant manner and contention based manner [2]. In this contribution, we will further discuss the resource allocation mechanism when D2D links are multiplexed in TDM and FDM manner. 
2. Discussion
2.1. Resource allocation in TDM multiplexing manner
If D2D links are multiplexed in TDM manner, then the resource allocation may be simple in contention based manner, which can employ the methods based on energy detection(e.g. CSMA) to find a clear channel, since these methods are widely used in other systems(e.g. WiFi, Zigbee). In eNB/CH assistant manner, the eNB/CH can determine the resource for a Tx UE with the consideration of resource available in eNB/CH side and the Tx UE measurement report. In both resource allocation manners, how to support VoIP traffic efficiently needs further study.
2.2. Resource allocation in FDM multiplexing manner
If D2D links are multiplexed in FDM manner, then the “near-far” effect due to in-band emission needs to be considered. In order to analyze the impacts of in-band emission, the CDF of delta_pathloss at the Rx UE are evaluated by system simulation. For example, if a Rx UE is associated with two Tx UEs, delta_pathloss=abs(pathloss1-pathloss2), where pathloss1 is the pathloss from Tx UE1 to Rx UE, and pathloss2 is the pathloss from Tx UE2 to Rx UE. We assume that the D2D link demodulation threshold is 0dB, and the in-band emission impact is -30dBc. The simulation results are shown in Figure 1, and we observe that:

· In evaluation scenario option 3 with 100% outdoor UEs, and all the UEs are uniformly dropped. There are almost 92% delta_pathloss within the range of 30dB. These D2D link could be multiplexed in FDM manner, but the reliability will further degrade by accumulative effect of in-band emission due to multiple Tx UEs. For the remaining 8% delta_pathloss larger than 30dB, half of communication link will be interrupted by in-band emission, and then the probability of failure link due to in-band emission may be minor(4%). 

· In evaluation scenario option 5 with 100% outdoor UEs, and all the UEs are uniformly dropped. There are almost 80% delta_pathloss within the range of 30dB. For the remaining 20% delta_pathloss larger than 30dB, half of communication link will be interrupted by in-band emission, and then the probability of failure link due to in-band emission may not be ignored (10%). Then there needs a selection strategy between TDM and FDM to avoid the “near-far” effect.
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Figure 1: CDF of Delta pathloss
Furthermore, the resource used for D2D broadcast communication is mainly determined by the measurement results at Tx UE side in contention based manner. The eNB/CH assistant manner may provide some flexibility for resource selection, but it still mainly depends on the measurement reports from Tx UE. It will be difficult for Tx UE itself to avoid the “near-far” effect at Rx UE side. Therefore, if FDM multiplexing manner is adopted in D2D communication, methods to overcome the “near-far” effect need further study.
Observation: If FDM multiplexing manner is adopted in D2D link, methods to overcome the “near-far” effect need further study.
3. Conclusion 

In this contribution, we discuss the resource allocation mechanism when D2D links are multiplexed in TDM and FDM manner. In TDM multiplexing manner, the resource allocation strategy may be simple. In FDM multiplexing manner, the in-band emission impacts need further study. Particularly, we have following observation: 
Observation: If FDM multiplexing manner is adopted in D2D link, methods to overcome the “near-far” effect need further study.
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