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1. Introduction

This document provides a TP for TR 36.8677 (Section 7.1) on analysis for D2D reception next to UL channel based on the analysis presented in R4-14xxxx (Section 2).
2. TP for TR 36.877 (Section 7.1)
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D2D receiver characteristics 

7.1
General

Unless otherwise stated the receiver characteristics are specified at the antenna connector(s) of the UE. For UE(s) with an integral antenna only, a reference antenna(s) with a gain of 0 dBi is assumed for each antenna port(s). UE with an integral antenna(s) may be taken into account by converting these power levels into field strength requirements, assuming a 0 dBi gain antenna. For UEs with more than one receiver antenna connector, identical interfering signals shall be applied to each receiver antenna port if more than one of these is used (diversity). 

For a UE that supports both D2D discovery and D2D communications, the RF receiver characteristics for D2D communications shall apply for D2D Rx.
D2D reception next to UL channel
D2D operates on the UL resource, i.e., UL spectrum for FDD bands and UL subframes for TDD bands. Hence, as depicted in Figure 1 below, D2D reception is hence subject to interference from:

a) D2D UEs operating on the same channel due to in-band emissions.

b) LTE UEs operating on adjacent channel due to both Tx emissions from the LTE UEs and the receiver blocking of the D2D UE (LTE UE is the blocker).
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Figure 7.1-1: Interference consideration for D2D Rx on UL
Given the decentralized resource allocation schemes (Type 1 discovery and Mode 2 communications), the nature of interference from both (a) and (b) is uncoordinated. The mitigation schemes designed to deal with (a) will hence apply directly to mitigation of (b) (also reaffirmed in simulations below).

The viewpoint of the analysis is hence to compare (b) with (a), and we present the following analysis:

· Deterministic analysis comparing (a) and (b) with respect to the desensitization of D2D Rx.

· Stochastic analysis to investigate the impact of by varying (b) (e.g., by varying blocking performance of D2D Rx UE) in the presence of (a) as per existing IBE requirements for the D2D UEs.
2.1. Deterministic analysis 

Following assumptions are made in the calculations below:

· For handheld devices -10dBi antenna gain (includes head and hand loss) is assumed for handheld. For PS device the antenna gain is expected to be higher due to only hand losses. 

· For a vehicle device, a -1dBi antenna gain is assumed which includes cable losses.  

· The interfering UE always has -10dBi antenna gain (including head + hand loss). 

· Spectrum Emission Mask (SEM) of -10dBm/MHz and -13dBm/MHz are based on 3GPP TS36.101 specification for the adjacent UL Tx channels/ frequency offset 

· IBE of -2.55 dBm/MHz from D2D UEs is based on transmission BW of 2 RBs and IBE floor of 30dBc per unallocated RB per TS36.101 specifications (23dBm – 10*log10(2) – 30 = -10dBm/RB = -2.55dBm/MHz)
· Free space path loss between devices is assumed.
Following tables calculate the minimum physical separation between the D2D Rx UE and the interference (co-channel D2D UE or LTE UE on adjacent channel) needed in order to cause less or equal to 3dB of desense. 

Table 7.1-1: D2D Rx UE (handheld) desense due to (a) co-channel D2D UE, or (b) LTE UE on adjacent channel
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Table 7.1-2: D2D Rx UE (vehicle) desense due to (a) co-channel D2D UE, or (b) LTE UE on adjacent channel
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From the above results, it can be seen that the desense due to IBE from D2D UEs operating co-channel (399m for handheld, 1124m for vehicle UE for B14) is much higher than due to interference from LTE UEs operating on adjacent channels (21m for handheld, 60m for vehicle UE for B14).

Observation: D2D system-level performance will be dominated by IBE from D2D UEs operating co-channel as compared to interference from LTE UEs operating on adjacent channels.

2.2. Stochastic analysis 

Following assumptions are made in the simulations below:

· Agreed simulation assumption for R4 coexistence study as captured in Sec 5.5.3 of TR 36.877.

· Layout Option 1 (indoor/outdoor drop; D2D carrier frequency 2GHz) for D2D discovery system simulations. 

· Layout Option 5 (with indoor/outdoor drop; D2D carrier frequency 700MHz) for D2D communication system simulations. 

· Full-buffer traffic for WAN UEs is assumed to simulate the worst-case persistence of jammers. 

· Ideal WAN UE transmissions (no out-of-channel emissions) was assumed. Thus the effect of receiver selectivity was analyzed.
The following simulation results show to impact of interference of nearby LTE UEs operating on adjacent channel on the D2D Rx performance. The interference level from nearby LTE UEs is varied by varying the D2D Rx blocking performance (selectivity to blocker) and can also be reinterpreted as Tx emissions from LTE UEs.
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Figure 2: D2D discovery performance (#UE discovered) w.r.t. receiver selectivity.
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Figure 3: D2D communications performance (successful VoIP D2D links) w.r.t. receiver selectivity.


As shown in the figures above, the system-level D2D performance is resilient to interference from nearby LTE UEs operating on adjacent channels. This is consistent with the analysis presented in Section 2.1 (deterministic analysis).
Analyzing the simulation results w.r.t. D2D UE receiver selectivity to jammer requirements, it is seen that ~12dB (for discovery) and ~18dB (and communications) are sufficient to meet greater than 95% of the peak performance. Comparing with the existing UE requirements for receiver selectivity to jammer requirements, the following observation is made. 
Observation: Current receiver selectivity to jammer requirements exceed those required to ensure the desired D2D system-level performance.
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