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1
Introduction

In Rel-10, several functions have been introduced for PUCCH format 3 to randomize the inter/intra-cell interference. This contribution discusses further details on interference randomization on Rel-10 PUCCH format 3.
2
Discussion
2.1
PUCCH format 3 for LTE Rel-10
PUCCH format 3 is a new feature in LTE Rel-10 for transmitting CA A/N information more than 4 bits. It utilizes CDM-based DFT-S-OFDM scheme which can multiplex up to five UEs in a resource block. Due to the much smaller multiplexing capacity than PUCCH formats 1 and 2, interference mitigation/randomization is an important issue for PUCCH format 3. The following functions are employed for interference randomization [1];

· cell-specific scrambling
· cell-specific SC-OFDM symbol level CS hopping
· cell-specific OCC remapping across slots
In this contribution, we introduce a resource remapping scheme for Rel-10 PUCCH format 3 to further randomize the intra-cell interference. This scheme randomizes the intra-cell interference in resource domain to avoid the UE always suffered from high power interfering UEs in the same PRB.
2.2
Resource index remapping for PUCCH Format 3
The capacity of a CDM-based DFT-S-ODFM is limited by multiple access interference (MAI) and the near-far effect. When carriers are re-used for a contention-based transmission scheme, MAI becomes a serious problem due to the correlation problem. This is a major problem for the use of CDM-based technique in PUCCH when MAI issue inflicts a limit on detection performance and capacity. Figure 1 illustrates the possible scenario when four UEs transmit PUCCH format 3 in same uplink resource and the transmission power does not controlled by eNB very well (For example: high mobility UE and TPC missed).
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Figure 1: Intra-cell interference experienced by a UE transmitting PUCCH format 3 in the UL
In order to further reduce the impact of intra-cell interference, this contribution introduces the resource index (
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) remapping scheme for PUCCH format 3. This scheme remaps the resource index of PUCCH format 3 for each slot or subframe before calculate corresponding physical resource. For example, the physical resources (PRB index and OCC mask etc.) are obtained by 
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 denotes the number of PRB for PUCCH format 3 and SF=5. Resource remapping method randomizes the interference in resource domain and its capability depends on total resource for PUCCH format 3. 

Figure 2 shows the performance comparison between the proposed 
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 remapping scheme and current randomization scheme as the baseline. The parameters for the system definition are presented in Table 1 and the simulation assumptions for intra-cell interference are listed in Table 2. As shown in Figure 2, the simulation results indicate that proposed resource index remapping scheme further improves the ability of intra-cell interference mitigation than the baseline design.
Table 1: Simulation assumptions

	Parameters
	Value

	Carrier frequency
	2.0GHz

	System bandwidth
	10MHz

	Channel model
	ETU, Doppler frequency = 70Hz

	Antenna setup
	1Tx, 2Rx

	RX antenna correlation
	uncorrelated

	Channel estimation
	Practical

	Number of PRB for PUCCH format 3
	2

	CP type
	Normal CP

	Receiver type
	LS
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	Noise estimation
	Ideal


Table 2: Test parameters for multi user PUCCH format 3

	
	Resource index 
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	Related power [dB]
	Related timing [ns]

	Tested signal
	0
	-
	-

	Interferer 1
	2
	-3
	0

	Interferer 2
	3
	0
	0

	Interferer 3
	4
	3
	0
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Figure 2: Comparison of PUCCH format 3 decoding performance with MAI.

Proposal: To further randomize the intra-cell interference, the resource index of PUCCH format 3 should be remapped per-slot or per-subframe before calculate corresponding physical resource.
3
Conclusions

In this contribution, we discussed the remaining details of PUCCH format 3. It is shown in our simulation that resource remapping method can further randomize the interference from intra-cell UE. Therefore, we recommend that current intra-cell interference randomization scheme for PUCCH format 3 can be complemented by resource index remapping scheme.
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