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1. Introduction
For the enhanced D2D requirement and use case discussed in [1], UE-to-network relay is described as：
Define enhancements to D2D communication to enable the following features:

· Support the extension of network coverage using L3-based UE-to-Network Relays, including service continuity (if needed), based on Release 12 D2D communication, considering applicability to voice, video. [RAN2, RAN1, RAN3]. (RAN3 involvement pending on progress in the other groups)
In the performance evaluation of Rel-12 D2D, the density of D2D transmitting UEs was assumed to be low, i.e., 3~6 communication UEs per macro cell area where the interference may not be very serious. However in Rel-13, relay UEs and remote UEs should also be considered, which means that the density of D2D UEs could be higher, leading to more complicated interference. In this contribution, interference is analyzed for partial-coverage scenario.
2. Communication mode for relay-UE and remote UE
With the intention to minimize the specification effort in Rel-13 D2D, we discuss the interference in the following two cases:
Case 1: out-of-coverage UEs use Mode 2 to transmit scheduling assignment (PSCCH) and data (PSSCH) in the pre-configured resource pool, while in-coverage relay-UEs also use Mode 2 to transmit PSCCH and PSSCH.

Case 2: out-of-coverage UEs use Mode 2 to transmit scheduling assignment (PSCCH) and data (PSSCH) in the pre-configured resource pool, while in-coverage relay-UEs use Mode 1 to transmit PSCCH and PSSCH.

3. Interference analysis
As mentioned in introduction section, it is expected that interference would be more pronounced as more UEs are transmitting D2D signals. Figs. 1~2 show that when transmitting UEs and non-targeted UEs are in close distance, there would be strong interference between them.
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Figure 1 Interference from in-cell D2D transmitter to the same-cell D2D receiver
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Figure 2 Interference from D2D transmitter to D2D receiver in neighboring cell
The interference situation from relay-UE to eNB is similar to Rel-12 UE to eNB. Also note is that the interference from remote UE to eNB may be negligible. Therefore, we focus on the interference from relay-UE and remote UE, analyzing their impact on other D2D links. 
3.1 Relay-UE as aggressor
· Interference in pre-configured transmission pools 
In Case 1 transmission, as configured resource pool and pre-configured resource pool may be overlapped in time or/and frequency domain, relay-UE can cause interference to D2D UEs that are receiving in the pre-configured pool. In Case 2 transmission, such interference may be mitigated by eNB scheduling via more flexible resource allocation.

· Interference in configured transmission pools
In Case 1 transmission, relay-UE can cause interference to D2D UEs that are receiving in the configured pool. Such interference can be fully eliminated in Case 2 transmission, except in-band emission.

· Interference in transmission pools of neighboring cell
In Case 1 transmission, there is possibility that configured resource pool in one cell collides with configured resource pool in neighboring cells, relay-UE would interfere with D2D reception in neighboring cell due to the strong in-band interference. In Case 2 transmission, such interference can be mitigated via proper coordination between neighboring cells’ schedulers. 

· Interference to Mode 1 in neighboring cell
In Case 1 transmission, the interference can be kept minimal by coordinated scheduling between neighboring cells. In Case 2 transmission, relay-UE may cause interference to Mode 1 D2D reception in neighboring cell. 
3.2 Remote UE as aggressor
· Interference in pre-configured transmission pools in the nearest cell
Remote UE can cause significant interference to D2D reception in the pre-configured resource pool, no matter in Case 1 transmission or Case 2 transmission.

· Interference in configured transmission pools in the nearest cell
In both Case 1 and Case 2 transmissions, remote UEs would interfere with D2D reception in the configured resource pool.

· Interference to neighboring cells (not nearest)
Significant interference is expected in either Case 1 or Case 2 transmissions.
· Interference to Mode 1 in neighboring cell (not nearest)
Interference can be controlled in either Case 1 or Case 2 transmissions by means of scheduling in neighboring cell.
4. Conclusion
The observation from the interference analysis is as follows: 
Observation: from interference perspective, it is preferable to use Mode 1 for relay-UE transmission. 
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