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1
Introduction
At the initial state of D2D discovery and communication, we may need to discuss which resources are suitable for D2D, e.g., DL or UL resources, especially when the same carrier is assumed for D2D and WAN. The interference situations are different according to the choice of DL or UL resource. This document provides observations on using DL or UL resources for D2D taking into account FDD and TDD cases.
2
Discussion on FDD case
In FDD system, there are two possible resources for D2D, DL carrier resource and UL carrier resource. If D2D needs to use the same carrier with WAN cellular data, D2D has to borrow some of the cellular resources. This section discusses the possible resources for D2D in FDD system.
It is generally assumed that DL carrier have heavier traffic load than UL carrier. This means that there are some UL resources remained unused even though DL resources are fully utilized for cellular data. Thereore, UL resource has a merit to accommodate D2D resources from a load balancing perspective. 
Another considerable issue is an inter-cell interference to D2D UE or cellular UE, which occurs when D2D is introduced to the same frequency band with cellular data. Depending on which resource is used for D2D, the inter-cell interference situation will be different.
Figure 1 illustrates an inter-cell interference situation in the case that D2D discovery signal utilizes DL carrier. DL discovery signal transmitted from D2D UE in eNB A coverage works as interference to cellular UE receiving DL signals from eNB B (Red arrow). Figure 2 shows another inter-cell interference situation when D2D discovery signal uses UL carrier. UL signals transmitted from cellular UE in eNB B causes an inter-cell interference to received discovery signal at D2D UE in eNB A (Red arrow). This inter-cell interference issue also exists for D2D communications, not only for discovery.
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Figure 1. Inter-cell interference in case of DL resource for D2D
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Figure 2. Inter-cell interference in case of UL resource for D2D
Transmission power control for D2D UE or cellular UE can be considered to mitigate the inter-cell interference. For Figure 1, the transmission power of D2D UE can be reduced by eNB’s power control to mitigate the inter-cell interference from D2D UE to cellular UE. This approach can limit the range of D2D services. In case of Figure 2, the reduction of cellular UE’s transmission power to mitigate an inter-cell interference can also be considered. However, this is not a favourable approach from the cellular service perspective, since the reduced transmission power of cellular UE results in the reduction of cellular UL coverage.
Observation 1: Utilizing UL resources for D2D has a merit from a load balancing perspective.
Observation 2: D2D UE on DL resources causes an inter-cell interference to cellular UE.
Observation 3: D2D UE on UL resources receives an inter-cell interference from cellular UE.
3   Discussion on TDD case
Unlike the FDD system, there is no resource band issue for TDD system. While, D2D in TDD system may use either DL sub-frames or UL sub-frames. If the UL/DL configuration is same for neighboring cells, the inter-cell interference situation can be similar to the case of FDD as given in section 2.
There is one TDD specific issue, which is a flexible use of DL and UL resources. In TDD system, there is a possibility to select a suitlable configuration for UL/DL subframes according to the traffic situation. If D2D uses one of UL and DL resources in TDD system, the network may need to reserve some resources for D2D. For example, if D2D uses UL subframe, the network may need to reserve some UL resources for D2D and select an UL/DL configuration which supports sufficient UL subframes considering D2D usage. However, if D2D traffic does not continusouly happen, the UL resource may not be utilized efficiently.
A possible way to resolve this issue can be found in the eIMTA agreement. In the last meeting, it was agreed that a new signaling mechanism would be introduced in order to indicate explicitly or implicitly TDD UL-DL reconfiguration by either PHY signaling or MAC signaling [1]. Then eNB will be able to configure sufficient DL or UL sub-frames to support both cellular and D2D services with more flexible and efficient ways.
Observation 4: Flexible use of UL/DL configuration can be helpful for guaranteeing a sufficient DL or UL resources to support both cellular and D2D UEs.
4   Conclusion

In this document, we presented some observations for FDD and TDD and propose to consider following observations for future D2D discussions.
Observation 1: Utilizing UL resources for D2D has a merit from a load balancing perspective.
Observation 2: D2D using DL resources causes an inter-cell interference from D2D UE to cellular UE.
Observation 3: D2D using UL resources causes an inter-cell interference from cellular UE to D2D UE.
Observation 4: Flexible use of UL/DL configuration can be helpful for guaranteeing a sufficient DL or UL resources to support both cellular and D2D UEs.
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