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1 Introduction
SU-MIMO and CoMP are proposed as candidate features for LTE-A UL transmission to improve its performance. Especially, it is found that [1,2] LTE system could not fulfil the ITU requirement in UMi with high PUCCH overhead assumption. Therefore the performance of these candidate technologies in ITU scenarios should be investigated.
This contribution presents some preliminary results on their performance in all of four ITU scenarios, including indoor hotspot (InH), urban microcellular (UMi), urban macro-cell (UMa), and rural macro-cell (RMa). In CoMP, the joint-processing (JP) scheme is used, which is done with up to 3 sectors per user, and both 1 tx antenna and 2 tx antennas are considered. In SU-MIMO, the 2x4 configuration is employed. 
      The results show that both SU-MIMO and CoMP could fulfil ITU requirement in all scenarios. Especially, it is found that 1x4 CoMP could enjoy an almost equivalent performance to its 2x4 SU-MIMO counterpart, and 2x4 CoMP has a considerable performance improvement compared to its SU-MIMO counterpart.
2 Simulation Assumptions

The channel models and assumptions are aligned with the guidelines provided by ITU [3]. In addition, a set of LTE-specific system models are used. A summary of relevant parameters for the purpose of the evaluation is provided in Table 1.

Table 1  Simulation parameters assumptions

	Parameter
	Assumption

	Duplex method 
	FDD

	Cellular Layout
	Aligned with [3]

	Load
	Average 10 UE per sector

	Bandwidth
	20MHz for indoor hotspot; 10MHz for other scenarios

	Scheduler
	Proportional Fair

	Schedule unit
	4 PRBs

	Uplink transmission scheme
	1x4 CoMP / 2x4 CoMP / 2x4 SU-MIMO

	Inter-antenna spacing
	4 wavelength at eNB, 0.5 wavelength at UE

	Uplink Power control
	Open loop, as in TS36.213 [4], with fractional pathloss compensation =0.8, and Po= -80.

	HARQ scheme
	HARQ-CC, up to 3 re-transmission

	Link adaptation
	Non-ideal
based on the delayed SINR estimation

	Receiver type
	MMSE

	Channel estimation
	Ideal channel estimation at receiver

	Overhead consumptions 
	UL overhead: 6/12 PRBs for feedback (ACK/NAK, CQI, PMI), 2 symbols DMRSs per subframe, and 1 symbol SRS per 10ms radio frame

	EVM model
	30dB


3 The uplink performance of CoMP in ITU submission scenarios
Considering that some advanced technologies may be employed in LTE-A DL transmission, which requires different overhead at UL transmission [1], the evaluated performance are given in terms of different overhead assumptions. 
Detailed results are tabulated as follows. Obviously, both CoMP and SU-MIMO can fulfil the ITU requirement in all four ITU scenarios.
Table 2 CoMP and SU-MIMO results for LTE-A FDD (Overhead 6 PRB)
	Minimum technical requirements item
	Scenario
	Required value
	2x4 SU-MIMO
	1x4 CoMP
	2x4 CoMP

	Cell spectral efficiency
(bit/s/Hz/cell)
	InH
	2.25
	4.01
	3.42
	4.12

	
	UMi
	1.8
	2.15
	2.22
	2.42

	
	UMa
	1.4
	1.80
	1.95
	2.11

	
	RMa
	0.7
	2.32
	2.31
	2.58

	Cell edge user spectral efficiency
(bit/s/Hz)
	InH
	0.07
	0.276
	0.271
	0.278

	
	UMi
	0.05
	0.085
	0.093
	0.102

	
	UMa
	0.03
	0.087
	0.096
	0.102

	
	RMa
	0.015
	0.129
	0.129
	0.154


Table 3  CoMP and SU-MIMO results for LTE-A FDD (Overhead 12 PRB)
	Minimum technical requirements item
	Scenario
	Required value
	2x4 SU-MIMO
	1x4 CoMP
	2x4 CoMP

	Cell spectral efficiency
(bit/s/Hz/cell)
	InH
	2.25
	3.46
	2.95
	3.56

	
	UMi
	1.8
	1.86
	1.92
	2.09

	
	UMa
	1.4
	1.55
	1.68
	1.83

	
	RMa
	0.7
	2.00
	1.99
	2.23

	Cell edge user spectral efficiency
(bit/s/Hz)
	InH
	0.07
	0.238
	0.234
	0.240

	
	UMi
	0.05
	0.073
	0.081
	0.088

	
	UMa
	0.03
	0.075
	0.083
	0.089

	
	RMa
	0.015
	0.112
	0.111
	0.133


4 Conclusion
This contribution evaluates the uplink performance of CoMP and SU-MIMO in ITU scenarios. It is shown that both CoMP and SU-MIMO could fulfil the ITU requirements in all of the four ITU scenarios. 
     Especially, for UEs that have only a single power amplifier (PA), 1x4 CoMP suffices to fulfil the requirement. This is quite beneficial in the sense that no additional PA is required. Furthermore, in typical ITU scenarios, i.e., UMi and UMa, the performance of 1x4 CoMP is even better than that of 2x4 SU-MIMO, which makes 1x4 CoMP a competitive feature in such scenarios. As well, the performance of 2x4 CoMP is significantly improved compared to its SU-MIMO counterpart. These results show the attraction of CoMP in LTE-A UL systems, as well as its great potential in enhancing the overall system performance, which will make LTE-A more competitive among other candidate systems.
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