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1. Introduction

In this contribution, we further discuss ACK/NAK feedback based on PUCCH format 1b channel selection in Rel-10. Given that the DL throughput performance of different proposals has been fairly well studied, we primarily focus on PUCCH and PDCCH performance evaluation in this contribution.
2. PUCCH performance
It has been discussed in [1] that PUCCH performance of the proposal in [2] is the same as PUCCH format 1b, if the assistant bits (b2, b3) are used to determine the ACK/NAK resource for transmission. For the proposal in [3], the PUCCH performance can be evaluated by considering the four states of (A, A, A, A), (A, A, A, N), (A, A, N, N) and (N, N, N, N), represented by the 2 feedback bits per CC. The ACK-to-NAK/DTX, DTX-to-ACK, and NAK-to-ACK errors are counted for each of the four ACK/NAK bits in the four states. It is noted that the mapping table in [3] does not distinguish NAK and DTX for one entry. Hence, the corresponding DTX detection threshold is set to meet the DTX-to-ACK requirement of 0.1%, i.e. the NAK-to-ACK requirement. For fair comparison, the DTX detection threshold for proposal in [2] is also set to 0.1%. Figure 1 shows the PUCCH performance of the proposals in [3] and [2]. It is observed that the PUCCH performance of [2] gains about 1 dB over [3], to meet the ACK/NAK requirements of ACK missing probability of 1% and NAK-to-ACK probability of 0.1%. Joint data and reference signal detection algorithm is adopted for both schemes.
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Figure 1: PUCCH performance, proposal in [3] (left), proposal in [2] (right)

Figure 2 shows the PUCCH geometry of 3GPP Case 1 and Case 3, with PUCCH power control parameters optimized for cell edge UEs. It is observed that assuming 4 UEs per PUCCH RB, around 3% of more UEs can be configured with DL carrier aggregation in 3GPP Case 3. 
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Figure 2: PUCCH geometry, 3GPP Case 1 (left), 3GPP Case 3 (right)

3. PDCCH performance

The proposal in [3] contains an overlapping of (A, D, D, D) and (A, A, A, A). In this section, we evaluate the probability of such overlapping. The following is assumed for the evaluations:

· Both PDCCH and PDSCH are simulated in each run

· Average SNR is set to meet the PDCCH average BLER around 1%

· Same average SNR for PDCCH and PDSCH

· PDCCH CCE aggregation level is not adapted

· PDSCH MCS is adapted based on open loop link adaptation via ACK/NAK feedback

· PDSCH average BLER is controlled around 10%

Other detailed simulation assumptions are listed in Appendix II. Table 1 shows the statistics collected from the simulations. It is observed that the probability of overlapping states is higher than the higher layer retransmission requirement of 1E-4.
Table 1: Probability of overlapping states of (A, D, D, D) and (A, A, A, A)
	CCE aggregations level
	Avg. PDCCH BLER
	Avg. PDSCH BLER
	Probability of overlapping

	2
	1.5%
	10.0%
	5.5 E-4

	4
	1.5%
	10.1%
	5.3 E-4

	8
	1.4%
	10.0%
	2.8 E-4


4. Conclusions
In this contribution, we performance further UL and DL simulations for the different channel selection mode b proposals. It is observed that the PUCCH performance of [2] has around 1 dB gain over [3], and the probability of overlapping states in [3] can occur on the order of 1E-4.
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6. Appendix I: PUCCH link simulation assumptions
	Parameters
	Value

	carrier frequency
	2.0 GHz

	System bandwidth
	5 MHz

	channel model
	ETU 3km/h

	frequency hopping
	at slot boundary

	antenna setup
	1 Tx, 2 Rx

	RX antenna correlation
	uncorrelated

	channel estimation
	practical

	CP type
	normal CP

	signal bandwidth
	180 kHz

	RX false alarm detection threshold
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	Noise estimation
	Ideal

	Number of UEs
	1

	Number of PRBs for PUCCH
	1

	
[image: image6.wmf]PUCCH

shift

D


	2


7. Appendix II: PDSCH link simulation assumptions

	Parameters
	Value

	Carrier frequency
	2.0 GHz

	System bandwidth
	5 MHz

	channel model
	EPA 3km/h

	Number of Tx antennas
	1

	Number of Rx antennas
	2

	RX antenna correlation
	uncorrelated

	CP type
	normal CP

	PDCCH duration
	3 OFDM symbols

	PDSCH PRB allocation
	6 PRBs

	PDCCH CCE aggregation level
	2, 4, 8

	PDSCH MCS
	According to TBS in TS36.213 with 6 PRBs
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