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1 Introduction
The simulation assumptions for LTE UE demodulation performance were agreed in [1] for E-UTRA.  The simulation assumptions are applicable for TDD E-UTRA frame structure 1.  However, unlike FDD, TDD (frame structure 1) contains idle periods at the DL to UL switching point.  This document presents initial simulation results for E-UTRA TDD (frame structure 1) using the simulation assumptions in [1] with the influences of idle period (IP). 
2 Simulation Assumptions
In LTE TDD with frame structure type 1, the idle periods preceding the DL to UL switching point is 1 to 5 OFDM symbols in length.  Here, it is assumed that the idle period takes up only 1 OFDM symbol, which supports a cell size up to 10 km covering the majority of anticipated deployments.  The IP is implemented by puncturing the last OFDM symbol (i.e. 1 OFDM symbol) at the end of the subframe preceding the DL/UL switching point.
In the first attempt to evaluate the performance impact of IP, we adopt the simulation assumptions in [1] with the following modifications: 
1) The TDD radio frame is split into two 5 ms “half-frames”, where each half-frame contains 3 DL and 2 UL subframes as shown in Figure 1.
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Figure 1: An example of framing allocation with two symmetrical 5ms
2) The HARQ RTT for TDD is not yet defined in RAN1 but it is assumed to be 5 ms. Although this is different to that in FDD (6 ms), this assumption enables some simplification of the initial simulation work.  This avoids the case in which a HARQ process may experience varying subframe structure due to the absences or presences of IP. 
3) Throughputs are measured over a subframe period for TDD instead of a radio frame period for FDD. This measurement will also assist in evaluating the throughput loss caused by some subframes containing IP by comparing it to results where no subframe contains IP (e.g. FDD).  
3 Simulation Results
The simulation results are presented for the 3 FRCs proposed in [1] and listed in Table 1 for reference.
Table 1: Fixed Reference Channels

	Parameters
	Unit
	Value

	Information Bit Payload Per Sub-Frame
	Bits
	4584
	13800
	34472

	Binary Channel Bits Per Sub-Frame
	Bits
	13800
	27600
	41400

	Coding Rate
	
	0.33
	0.5
	0.83

	Modulation
	
	QPSK
	16QAM
	64QAM


The simulation results for QPSK, 16QAM and 64QAM under the agreed ETU70 channels are presented in Figure 2, and 3 and 4.  The results without IP are also plotted in these figures for reference.  
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Figure 2: Subframe througput for QPSK FRC under ETU
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Figure 3: Subframe througput for 16QAM FRC under ETU
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Figure 4: Subframe througput for 64QAM FRC under ETU

It is observed that the degradation due to IP is more severe for high coding rates and modulations than those in low coding rates and modulations. This is because the loss in coding gains due to puncturing is more significant at high coding rates. For example, the FRC1 with 0.33 coding rate has a marginal loss of up to 0.4dB whilst the FRC3 with 0.83 coding rate suffers higher losses of up to 5dB.  

At low Ior/Ioc, the degradation due to IP is less severe for lower Îor/Ioc for the same FRC.  This is due to the fact that an increased number of retransmissions is required at low Îor/Ioc, which effectively decreased the coding rates due to incremental redundancy. 

4 Conclusion
The simulation assumptions in [1] with minor modification to cater for IP have been used for E-UTRA TDD UE demodulation.  The initial simulation results indicate that the degradation in throughput due to IP increases with increase in coding rate but decreases with decrease in Îor/Ioc.  The degradation can be significant if the increase in coding rate becomes unrealistic for the chosen channel type and modulation scheme.
It is suggested that methods of avoiding such unrealistically high coding rates for TDD when data is scheduled on DL subframes containing an idle period are discussed within RAN4.  These may include (amongst others) for example:

· Lowering the code rate for some FRC for all subframes

· Maintaining a fixed coding rate during the test (i.e. varying the block size depending on whether the first transmission coincides with an IP)

· Testing only sub-frames without IP
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