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1 Introduction

In a Multi-User MIMO (MU-MIMO) spatial multiplexing scheme, multiple UE’s are scheduled in the same resource block (RB). In Single User MIMO, only a single user is scheduled on all MIMO layers within an RB. In contributions such as [4] and [5], it was shown that MU-MIMO can get significant gain over SU-MIMO especially when there are enough users with simultaneously active data. On the other hand, due to the wide fluctuation of realistic traffic patterns, it could be often that only a single or few users have active data that needs to be sent. In this case, SU-MIMO would be better to increases the peak data rate of that user. For flexible system operation upon such variation, Node B scheduler should be able to dynamically switch between single-user and multi-user MIMO. 
This contribution investigates the upper bound of the performance when allowing the dynamic switching between SU-and MU-MIMO. 
2 Description of Dynamic Switching
The procedure assumed for dynamic switching is summarized for 2-by-2 MIMO systems as follows:

1) Every UE reports {CQImax, Layer_indexmax, Precoder_index, CQIordered_SIC} to NodeB. CQImax deontes the maximum CQI value (with LMMSE receiver) among all the layers (streams). Layer_indexmax represents the index of layer (stream) with maximum CQI value which should be firstly decoded in SIC receiver. Precoder_index represents the “best” precoding matrix in codebook, which results in the maximum single user throughput. CQIordered_SIC represents the CQI of the remaining layer after SIC operation. 

2) NodeB collects reports from all UEs. {CQImax, Layer_indexmax, Precoder_index} is used for one-CQI multi-user scheduling. Node B decides SU- or MU-MIMO by comparing the achievable throughput that it expects for each mode at each scheduling instance.  
3 Simulation Assumptions 
The detailed link simulation parameters and assumptions are given in Table 1 and Table 2 respectively. If only a single stream is scheduled to a UE, the UE applies the LMMSE operation. If two streams are allocated to a UE, the UE applies the LMMSE for the first stream and the SIC to the second stream. 
Table 1 OFDMA parameters

	Parameter
	Assumption

	Bandwidth
	5 MHz

	Carrier frequency
	2.19 GHz

	OFDM sub-carriers
	301

	Carrier spacing
	15 kHz

	OFDM symbol duration
	0.5/7ms

	TTI duration
	7OFDM symbols (0.5 ms)

	Number of RBs
	12 (0.375 MHz per RBs)

	MCS
	QPSK (R = 1/3, 1/2, 3/4)

16QAM (R = 1/2, 3/4)

64QAM (R = 3/4)


Table 2 Simulation assumptions

	Parameter
	Assumption

	Channel model
	Typical urban

	Scheduling
	Max C/I

	Target BLER
	10%

	Antenna configuration
	2 x 2

	Spatial correlation
	0.5

	Traffic model
	Full buffer traffic

	MIMO detector
	MMSE/SIC

	UE speed
	30 km/h

	Feedback delay
	3 TTI

	Geometry
	10dB

	HARQ
	Chase combining (Max. ReTx: 8)


4 Numerical Results

In Fig.1, we show the throughput comparison among PARC with 2CQI feedback (SIC receiver), “MU-MIMO only” with one CQI feedback (LMMSE), and the dynamic switching. The dynamic switching scheme achieves the higher throughout between PARC and “MU-MIMO only”. It is also observed that the dynamic switching scheme further improves the throughput over PARC or “MU-MIMO only” in the range of 3 to 7 UEs. This is because the Node B can decide dynamically either SU- or MU-MIMO depending on the situation. 

[image: image1.emf]0 2 4 6 8 10 12 14 16 18 20

4

6

8

10

12

14

16

Number of UEs in sector

Throughput (Mbps)

Dynamic switching w/ 2CQI FB (SIC)

MU-MIMO w/ 1CQI FB (LMMSE)

PARC w/ 2CQI FB (SIC)


Fig.1 Performance of Dynamic Switched SU/MU MIMO mode scheme

5 Conclusion
This contribution investigated the upper bound of the dynamic switching between SU- and MU-MIMO transmissions. The simulation results shows that the dynamic switching with full CQI feedback provides higher throughput between SU- and MU-MIMO and further performance improvement for intermediate number of UEs mainly due to dynamic switching. 

Based on the results, we propose to adopt the dynamic switching between SU- and MU-MIMO based on Node B decision. Possible trade-off between the performance and the signalling overhead is FFS.
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