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1 
Introduction
In the eMIMO work item description [1], it states that 

The work item is based on the evaluations carried out in the DL MIMO enhancement study item and will fulfill the following objective: 

· Identify reasons for diverse performance evaluation results of the study item. The ratio of outdoor-indoor UEs in Scenario A will be revisited.

· Evaluate CSI feedback enhancements and identify the most promising solution(s). CSI feedback enhancement candidates include:

· 4-tx PMI feedback codebook enhancements to provide finer spatial domain granularity and support different antenna configurations for macro and small cells, especially cross-polarized antennas, both closely- and widely-spaced, and non-colocated antennas with power imbalance

· a new CSI feedback mode providing sub-band CQI and sub-band PMI 

· finer frequency-domain granularity

· enhanced control of the reported rank and corresponding assumptions for CQI/PMI derivation, to improve support for MU-MIMO.

· Depending on the outcome of the above studies, specify the selected enhancement(s) together with any necessary supporting signalling. 

  In this contribution we will give our simulation evaluation on enhanced DL MIMO.
2 
Feedback mode 3-2

A new CSI feedback mode providing sub-band CQI and sub-band PMI is listed as a CSI feedback enhancement candidate in [1]. In this section, we provide the simulation results for Scenario A with 100% outdoor UE dropping rule and 20% outdoor UE dropping rule to evaluate the gain through feedback mode 3-2.
Table 1: Scenario A, 4x2, cross-polarized antenna configuration, closely-spaced, PUSCH mode 3-1 vs mode “3-2”, with subband size at 6 PRBs (specification compliant)
	Scenario
	Scheme
	Normalized Average Sector SE  
	Normalized 5% SE  

	Scenario A, 
100% outdoor
	SU/MU-MIMO, Rel-10 CB, feedback mode 3-1
	1 (Reference)
	1(Reference)

	
	SU/MU-MIMO, Rel-10 CB, feedback mode 3-2
	1.012 (1.2%)
	1.02 (2.0%)


	Scenario
	Scheme
	Normalized Average Sector SE  
	Normalized 5% SE  

	Scenario A, 
20% outdoor
	SU/MU-MIMO, Rel-10 CB, feedback mode 3-1
	1 (Reference)
	1 (Reference)

	
	SU/MU-MIMO, Rel-10 CB, feedback mode 3-2
	1.018 (1.8%)
	1.02 (2.0%)


	
	


Observation 1: Feedback mode 3-2 brings marginal gains over feedback mode 3-1. 
3 
Feedback granularity

Finer frequency-domain granularity is listed as a CSI feedback enhancement candidate in [1]. In this section, we provide the simulation results for Scenario A with 100% outdoor UE dropping rule and 20% outdoor UE dropping rule to evaluate the gain through finer feedback granularity.
 In LTE, feedback modes such as 1-2, 2-2, 3-1, 1-1 and 2-1 have been available from Rel-8 to provide CSI for MIMO transmission.  . Except for best M (mode 2-2), in all other cases, the feedback subband size is 6 PRBs for the example of a 10 MHz LTE carrier.  In Table 2, the simulation results for feedback modes 3-1 and 3-2 are provided with the finer granularity feedback subband size at 3 PRBs compared to the currently available 6 PRB feedback granularity.  
Table 2: Relative gain of feedback subband size of 3 PRBs compared to 6 PRBs (Scenario A, 4x2, cross-polarized antenna configuration, closely-spaced, PUSCH mode 3-1 vs mode “3-2”)
	Scenario
	Scheme
	Normalized Average Sector SE  
	Normalized 5% SE  

	Scenario A,  100% outdoor
	SU/MU-MIMO, Rel-10 CB, feedback mode 3-1
	1.028 (2.8%)
	1.009  (0.9%)

	
	SU/MU-MIMO, Rel-10 CB, feedback mode 3-2
	1.032 (3.2%)
	1.004 (0.4%)


	Scenario
	Scheme
	Normalized Average Sector SE 
	Normalized 5% SE 

	Scenario A,  20% outdoor
	SU/MU-MIMO, Rel-10 CB, feedback mode 3-1
	1.047 (4.7%)
	1.054 (5.4%)

	
	SU/MU-MIMO, Rel-10 CB, feedback mode 3-2
	1.053 (5.3%)
	1.057 (5.7%)


Observation 2: Increasing the feedback granularity results in marginal gains compared to the current feedback granularity. 
 4
Discussion and Conclusion

In this contribution we evaluate the performance improvements achievable by introducing subband CQI/PMI reporting (i.e. feedback mode 3-2) as well as a finer feedback granularity. The provided results lead to the following observations: 
Observation 1: Feedback mode 3-2 brings marginal gains over feedback mode 3-1. 
Observation 2: increasing feedback granularity brings marginal gains compared to the current feedback granularity. 
Hence there is no strong motivation to introduce feedback mode 3-2 and defining finer feedback granularity.  We have

Proposal: feedback mode 3-2 and finer feedback granularity should not be considered for enhanced downlink MIMO.
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Appendix – Simulation assumptions
	Parameter
	Value

	Cellular layout
	Hexagonal grid, 19 sites, 3 sectors per site, center site simulated, 500 m ISD

	Simulation case
	ITU UMa for macro

	Carrier frequency
	2GHz

	Deployment scenario
	A: Homogenous macro

	Antenna configuration
	4 Tx 0.5λ or 4λ x-pol (-45o, 45o), for eNB

2 Rx 0.5λ x-pol (0o, 90o)

	Number of UEs per cell
	10 UEs for full buffer traffic

Arrival rate at 2.5/4 UEs/second/cell for bursty traffic

	Transmission scheme
	{MU-MIMO with maximum 2 UEs, SU-MIMO with maximum 2 layers per UE}

	Receiver modeling for PDSCH
	IRC, realistic channel estimation, covariance matrix estimate modeled with the Wishart distribution

	Feedback
	Mode 3-1 or Mode 3-2: {Rel’8 codebook} 
Subband sizes 6 PRBs/1 PRB, 5 ms delay PMI/CQI

	Scheduler
	Proportional fair

	Indoor / outdoor modeling
	Drop rule 1: 20 % UEs dropped outdoor

Drop rule 2: 100% UEs dropped outdoor

	Traffic model
	Full buffer 

	Receiver modeling for CSI
	Ideal channel estimation for CSI-RS 

	HARQ
	Max 4 retransmission

Incremental redundancy


