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Introduction
In the RAN4 meeting #35, requirements scenarios for E-HICH were discussed and agreed [1]. This contribution presents E-HICH simulation results without implementation margin for simulation alignment purpose. 
In E-HICH reception, UE should detect ACK/NACK/DTX with DTX threshold, and the implementation margin should be considered in both False ACK performance and Missed ACK performance. This contribution provides our preliminary proposal for implementation margin in order to derive the final performance requirements. 
2 Single link case
Figure 1 presents Missed ACK performance in single link case. The requirement for False ACK in single case is defined as 0.5 [2], which indicates that UE shouldn’t have any DTX threshold and the safety margin for False ACK performance is not needed. The required E-HICH Ec/Ior for Missed ACK probability of 0.01 with implementation margin is summarized in Table 1. It is noted that the False ACK performance in single link case should be verified with more than 0.5 (ex. 0.55), because there is no safety margin for False ACK performance.
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Figure 1 Missed ACK probability (Single link case)
Table 1 Required E-HICH Ec/Ior for Missed ACK probability of 0.01

	
	3 slots
	12 slots

	w/o implementation margin
	-30.4 dB
	-37.3 dB

	w/ implementation margin
	-28.4 dB
	-35.3 dB


3 SHO case

3.1 Non-serving cell
Figure 2 presents Missed ACK performance for non-serving cell in SHO case. In the simulations, the safety margin for False ACK performance is set to 0, 1, and 2 dB in order to investigate the effects due to different DTX thresholds. Since the events of NACK/DTX to ACK in non-serving cell cause higher layer retransmissions, False ACK performance is quite important from a system performance point of view. Therefore, we propose that the safety margin for DTX threshold should be set to 2.0 dB. Here, we should take into account not only the implementation impairments, but also the interference variation of the actual environments. The required E-HICH Ec/Ior for Missed ACK probability of 0.05 with implementation margin is summarized in Table 2. 
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Figure 2 Missed ACK probability (Non serving cell)

Table 2 Required E-HICH Ec/Ior for Missed ACK probability of 0.05
	
	3 slots
	12 slots

	0 dB margin for False ACK
(w/o implementation margin)
	-19.6 dB
	-27.2 dB

	1 dB margin for False ACK 
(w/o implementation margin)
	-18.9 dB
	-26.3 dB

	2 dB margin for False ACK 
(w/o implementation margin)
	-18.0 dB
	-25.6 dB

	2 dB margin for False ACK
(w/ implementation margin)
	-16.0 dB
	-23.6 dB


3.2 Serving cell
Figure 3 presents Missed ACK performance for serving cell in SHO case. The events of DTX to ACK in serving cell also cause higher layer retransmissions, and the safety margin for DTX threshold should be set to 2.0 dB. The required E-HICH Ec/Ior for Missed ACK probability of 0.05 with implementation margin is summarized in Table 3. 
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Figure 3 Missed ACK probability (Serving cell)

Table 3 Required E-HICH Ec/Ior for Missed ACK probability of 0.05

	
	3 slots
	12 slots

	0 dB margin for False ACK

(w/o implementation margin)
	-26.2 dB
	-33.0 dB

	1 dB margin for False ACK

 (w/o implementation margin)
	-25.7 dB
	-32.5 dB

	2 dB margin for False ACK

 (w/o implementation margin)
	-25.2 dB
	-31.9 dB

	2 dB margin for False ACK
(w/ implementation margin)
	-23.2 dB
	-29.9 dB


4 Conclusions
In this contribution, we presented E-HICH simulation results for single case and SHO case (non serving and serving). We also proposed the required E-HICH Ec/Ior including implementation margin in order to derive the final performance requirements. 
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