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1 Introduction
In the RAN1#46bis meeting in Seoul [1], it was decided that we need to continue working on comparing the performance of spatial multiplexing schemes that use layer permutation with those that do not, while similar feedback overhead is assumed for both schemes. The Selective- Virtual Antenna Permutation (S-VAP) scheme, has been described in many contributions such as [2], where it is claimed that the S-VAP scheme can reduce the CQI feedback overhead. The S-VAP scheme uses one full CQI and one delta CQI. However, a similar reduced CQI feedback approach can also be used, for instance for an S-PARC scheme as well. Therefore, in this contribution, we provide a link performance comparison of S-PARC with 1+ ( CQI and compare the performance with S-VAP with 1+ ( CQI feedback overhead. A similar system performance comparison is done in [4].
2 Link Performance

2.1 Simulation Assumptions

The simulations assumptions are inline with the agreed scenario of spatial multiplexing. A Full CQI is quantized to 5bits, while a half CQI is represented as a delta between 2 CQI’s and quantized to 3 bits. The dynamic range of these quantization ranges is given in Table 1. The detailed simulations assumptions are summarized in Table 1.  Note that both S-VAP and S-PARC employ pre-coding in the simulation. 
Table 1 Link Simulation Assumptions

	Parameter
	Value

	Transmission  Bandwidth
	10 Mhz

	NFFT
	1024

	Usable sub-carriers
	600

	Sub-carrier spacing
	15 kHz

	Subframe duration
	0.5ms

	Number of OFDM symbols per sub-frame
	5 (data) & 2 (control)

	RB size (sub-channel)
	25 tones

	Number of RBs used
	8 (200 subcarreirs)

	Channel Model
	SCM-Urban Macro

	Mobile Speed
	10 Km/Hr

	Target FER
	10%

	MCS Levels
	QPSK: 1/3, 2/5, ½, 3/5, 2/3, ¾, 4/5,6/7
QAM16:  ½, 3/5, 2/3, ¾,4/5
QAM 64: 3/5, 2/3, 3/4, 4/5, 5/6, 6/7
19 MCS levels ranges about from -2 to 18 dB

	HARQ
	Chase Combining, max 6 transmissions

	Rank Adaptation
	Yes

	5 Bit quantizations
	-7 to 24 dB in 1dB increments for S-VAP & S-PARC

	3 Bit quantizations
	0 to 7 dB in 1 dB increments for SVAP
-7 to 7 dB in 2 dB increments for S-PARC

	Receiver
	MMSE-SIC for S-VAP & S-PARC
MRC for baseline

	Number of TX antenna
	2

	Number of RX antenna
	2

	Channel Estimation
	Ideal


2.2 Link Simulation Results

The link performance results are given in Figure 1. It is seen that S-PARC provides a slight gain over S-VAP when compared under similar CQI feedback overhead. 
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Figure 1 Link performance of S-PARC vs. SVAP with MMSE-SIC Receiver. 
3 Conclusion

We provided a link performance comparison of spatial multiplexing schemes that employ layer permutation with one that do not use layer permutation, while both schemes use the same CQI feedback overhead. Based on the performance results we cannot see any advantage of using layer permutation.  Therefore, we recommend not to employ antenna or layer permutation scheme for LTE MIMO.
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