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1. Introduction

Link simulation assumptions were agreed in [1]. In this contribution, some initial simulation results of the link performance are presented.

2. Link Level Simulations
2.1 Simulation Assumptions
Table 1 lists the link simulation assumptions for lean carrier evaluation. 

Table 1: Link Simulation Parameters for Lean Carrier Evaluation

	Parameter
	Value

	Transmission modes
	SIMO

	Physical channels
	DPCCH, E-DPCCH and E-DPDCH 

	ΔT2TP [dB]
	10

	E-DCH TTI [ms]
	2

	Modulation
	QPSK/16-QAM

	TBS [bits]
	4422, 10134 or 20268 (simulations are not limited to these TBSs) 

	Fixed SIR Targets [dB]
	range depending on TBS, with 1 dB step-size

	H-ARQ approach
	Incremental redundancy

	Channel encoder
	3GPP Release 6 Turbo Encoder

	Turbo decoder
	Max log MAP

	Number of iterations for turbo decoder
	8

	NodeB Receiver Type
	LMMSE (2 RX antennas)

	DPCCH slot format
	1 (8 Pilot + 2 TPC)

	Path Searcher
	Ideal

	Channel estimation
	Realistic

	TPC feedback error rate
	No errors (ideal feedback)

	TPC feedback delay [slots]
	2

	TPC period [slots]
	1

	OLPC
	OFF

	ILPC
	ON

	Propagation channel
	PA3, TU3, VA30

	Correlation of channel realizations between different RX antennas
	0


As described in [1], simulations for evaluating the gains of lean carrier are performed on single carrier, namely the lean carrier or the secondary carrier configured CPC. The traffic pattern is 10 TTIs data transmission in every 160 TTIs. Simulation shall be provided for various numbers of interfering users, e.g. 2, 1, 0.5, 0.33 or 0.25 users. For example, 0.5 means that users only interfere with the data transmission 50% of the time.
2.2 Simulation Results
The transmission patterns of 1 and 2 interferences are shown in Figure 1. Two DPCCH ILPC methods, i.e. control target at DPCCH SINR (Ecp/Nt) and DPCCH SNR (Ecp/N0) are considered. The simulation results are depicted in Figure 2 and Figure 3 assuming DPCCH target equals to -14dB. In case of ILPC target of SINR used (Figure 2), the impact of interference on DPCCH burst for other users results in about 1dB performance loss at maximum. In case of ILPC target of SNR used (Figure 3), the impact of interference on DPCCH burst for other users is reduced to about 0.5dB performance loss at maximum. 
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Figure 1 Transmission Patterns in case of 1 and 2 Interferences
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Figure 2 Simulation Results of 1 and 2 Interferences (DPCCH SINR target -14dB)
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Figure 3 Simulation Results of 1 and 2 Interferences (DPCCH SNR target -14dB)

The BLER results are provided in Figure 4 and Figure 5 assuming DPCCH target equals to -19dB, consistent with the agreed simulation assumptions for the reduced UL control channel overhead study. It can be observed that the impact of interference on DPCCH burst for other users is reduced to only 0.4dB at maximum in case of ILPC target at DPCCH SINR and almost no impact in case of ILPC target at DPCCH SNR.
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Figure 4 Simulation Results of 1 and 2 Interferences (DPCCH SINR target, -19dB)
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Figure 5 Simulation Results of 1 and 2 Interferences (DPCCH SNR target -19dB)
3. Conclusion
In this contribution, simulation results of the link performance are presented to evaluate lean carrier concept. It is observed that the performance gain of lean carrier is lower in case of DPCCH control target at SNR than in case of DPCCH SINR. The performance gain of lean carrier will be further reduced, if we lower the DPCCH target value from -14dB (high level) to -19dB (normal level). It should be noted that there is no performance gain of lean carrier in case of DPCCH SNR target equal to -19dB.
Based on the simulation results, we could conclude that there is no significant gain foreseen for lean carrier compared to baseline.
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