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1 Introduction

According to the agreement in RAN1 #60, the following topic is left for further discussion:

· 
No layer shifting, and continue discussion on HARQ bundling
In this contribution, we present the performance comparison between non-HARQ bundling and HARQ bundling. From simulation results, we prefer no layer shifting and no HARQ bundling. 
2 Operation schemes
2.1 No HARQ Bundling
In this scheme, each codeword independently receives an ACK/NAK.  An ACK is sent for a codeword if it is successfully decoded.
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Figure 1 Transmission mode without HARQ bundling
2.2 HARQ Bundling

This transmission scheme for HARQ bundling is shown below. In HARQ bundling, a single ACK/NAK for two codewords is sent back to the transmitter. An ACK is sent only if both codewords are decoded successfully.
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Figure 2: Transmission mode with HARQ bundling scheme 
3 Simulation evaluation
3.1 Simulation assumptions
Table 1:
Link Simulation Parameters
	Parameter
	Value

	Carrier Frequency
	2.0GHz

	Data Transmission
	20 MHz

	Receivers
	LMMSE, 

	Fading Model
	TU-6

	Fading Speed
	3kmph,30 kmph

	Antenna Configuration
	2 x 2

	Channel and Noise estimation
	Ideal

	Link Adaptation 
	QPSK, 16QAM, 64 QAM, 

	HARQ
	Chase combining

	Max number of transmissions
	4 (including original)

	Number of RB allocated
	6

	Precoding 
	2*2 Identity matrix 

	CQI Delay
	10 msec

	CQI uncertainty
	Log normal 2dB

	Target BLER
	10% for the 1st round for each CW


3.2 Simulation results
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  Figure 3: Link throughput performance 
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Figure 4: Link throughput performance
Based on the evaluations above, the following conclusions can be drawn:
· In the low speed scenario (3km/h), HARQ bundling based scheme will have comparable performance to no HARQ bundling based scheme. 

· In the medium speed scenario (30km/h), HARQ bundling based scheme performance loss is significant than no HARQ bundling based scheme.

Though more standardization effort is need when non-HARQ bundling is used, we think it is worth to obtain performance gain.
4 Conclusion 
According to the evaluations and analysis above, we recommend no layer shifting and no HARQ bundling in LTE-A UL-MIMO transmission.  
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