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1. Introduction

This document presents TDD LTE to TDD HSDPA downlink coexistence simulations results using the simulation assumptions proposed in [2] and a elaborates on the actual differences to the FDD LTE downlink coexistence scenario.
2. Consequences of simulation assumptions 
In [2] it is proposed to use the same modelling assumptions for TDD HSDPA as for FDD LTE downlink, except for the SINR to throughput mapping. In particular, advanced receivers are assumed that can achieve perfect orthogonality. Therefore intracell interference is negligible. 

With the TDD specific assumptions and the general assumptions given in [1], the number of UEs per carrier does not matter. For the LTE aggressor, the number  of UEs per carrier (and thereby the number of RBs per UE)  does not matter anyhow for the given RAN4 model. For the victim HSDPA, for a single UE scheduled at a time, the SINR is the same as for LTE (assuming equal noise figure). For M simultaneous UEs, the transmit power per UE is reduced by a factor M, but each UE uses a spreading factor M. Therefore the SNR per symbol is independent of M and accordingly the results are independent of the number of UEs per carrier.

The SINR to throughput mapping for HSDPA is proposed to be a scaled and truncated Shannon equation: 

TPhs = Ahs * ld(1+SINR)*Bhs/Ths
with Ahs the scaling factor, Bhs the carrier bandwidth and Ths the symbol time. The truncation is ommited in this equation, since it can only have an affect on the relative degradation  denoted dTp/T0 with

dTP/T0 = (TP(ACIR = infinite) - TP(ACIR)) / TP(ACIR = infinite)

if the SINR falls below the cutoff threshold in which case the degradation will be 100%, and this case is not relevant.

In the relative degradation dTP/TP0, Ahs, Bhs and Ths cancel, and the same holds for the LTE mapping which can be written as:

TPLTE = ALTE * ld(1+SINR)*BLTE/TLTE
Therefore, the relative degradation is the same for victim LTE and TDD HSDPA.

3. Results

The analysis in the previous section is confirmed by simulation results as shown in Figure 1 and Figure 2. The absolute throughput of the TDD HSDPA victim in Figure 1 is of course different to that for LTE victim, but the relative degradation in Figure 2 is the same as for LTE victim within the statistical accuracy of the simulation.
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Figure 1: Throughput for uncoordinated TDD-HSDPA,  single UE per carrier
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Figure 2: Throughput degradation for uncoordinated TDD-HSDPA

4. Summary
There is no difference in the relative downlink throughput degradation for TDD HSDPA and LTE victims, based on the agreed and the  proposed simulation assumptions.
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