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1. Introduction
In TDD system, MIMO operation usually relies on channel reciprocity.  The performance much depends on the UL channel estimation accuracy. SRS is an important factor which affects the achievable MIMO gain by using E-BF/FD-MIMO schemes. Ideally, every terminal in a MIMO system is assigned an orthogonal uplink pilot sequence or time-frequency resource.  With orthogonal resource and assuming no channel delay spread, there will be no interference between SRS under these ideal assumptions. However, in reality for a typical multiple-cell MIMO system, it is limited by the maximum number of orthogonal SRS sequences and time-frequency resources, as well as the non-negligible channel delay spread.  Terminals may always estimate channel information based on the interfered SRS.

In RAN1#80, SRS estimation error modelling in [2] has been agreed.  In this contribution, we present initial phase 2 evaluation results for TDD system with and without SRS error modelling. 
2. Evaluation results with SRS channel estimation modelling
Details of SRS channel estimation error modelling were clarified in the companion contribution [3]. In system level simulation, an important issue is how to properly reflect the interference level of SRS in reality.  The interference level is related to the number of interferers and the number of antennas of the interfering UE.   It can be assumed the number of UE antennas is 2.   The number of interferring UEs is N considering inter-cell SRS/PUSCH interference.  For the value of N, it can be related to the number of active UEs with downlink traffic but at the same time it is also related to the active UEs with uplink traffic and the MU-MIMO stragety which can be further investigated.  At this stage, we didn't model SRS interference based on the downlink traffic or active UEs.  We only give two fixed N values (i.e. N=1) to observe the performance impact by SRS interference. 
Table 1 to 2 show the performance with SRS channel estimation modeling error for FTP traffic model in different scenarios.
Table 1  Phase 2 Evaluation results for homogeneous networks of TDD system (16TXRU)
	Scenario
	Traffic Load
	Mean UPT (Mbps)
	5% UPT
(Mbps)
	50% UPT (Mbps)

	3D-UMi

ISD 200m
	Low

(RU ~= 20%)

Offered load=7.6Mbps
	41.32
	23.91
	43.07

	
	Medium

(RU ~= 50%)
Offered load= 15.2Mbps
	31.24
	13.94
	31.48

	
	High
(RU ~= 70%)

Offered load=24Mbps
	25.06
	5.79
	23.65

	3D-UMA

ISD 200m
	Low

(RU ~= 20%)

Offered load=7.6Mbps
	43.49
	29.82
	44.75

	
	Medium

(RU ~= 50%)
Offered load= 18Mbps
	31.71
	14.71
	31.95

	
	High
(RU ~= 70%)

Offered load=24Mbps
	25.95
	5.51
	24.98


Table 2  Phase 2 Evaluation results for homogeneous networks of TDD system (32TXRU)
	Scenario
	Traffic Load
	Mean UPT (Mbps)
	5% UPT
(Mbps)
	50% UPT (Mbps)

	3D-UMi

ISD 200m
	Low

(RU ~= 20%)

Offered load=8Mbps
	43.12
	26.75
	44.46

	
	Medium

(RU ~= 50%)
Offered load= 18Mbps
	32.72
	10.92
	33.54

	
	High
(RU ~= 70%)

Offered load=24Mbps
	30.52
	9.03
	29.59

	3D-UMA

ISD 200m
	Low

(RU ~= 20%)

Offered load=8Mbps
	44.10
	29.09
	45.38

	
	Medium

(RU ~= 50%)
Offered load= 18Mbps
	34.71
	17.12
	35.38

	
	High
(RU ~= 70%)

Offered load=24Mbps
	29.26
	9.89
	29.88


3. Conclusion
In this contribution, phase 2 evaluation results of homogeneous network scenarios for TDD EBF/FD-MIMO system with SRS channel estimation error modelling are provided.  
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5. Appendix
Table A.1: System level simulation assumption
	Parameters
	Assumptions

	Cellular Layout
	Hexagonal grid, 7 sites, 3 Macro cells per site, geographical based wrap‑around

	System bandwidth
	10 MHz

	Number of UEs dropped within each cell
	10

	Channel Model
	 3D-UMa/3D-UMi 

	Tx Power
	43dBm 

	UE Speed
	3km/h

	Antenna configuration
	Transmitter: 16Tx/32Tx cross-polarized antenna

Receiver: 2Rx cross-polarized antenna at UE

	CQI/PMI reporting interval and frequency granularity
	5ms for CQI/PMI, 6RB

	Feedback scheme
	Rel-12 enhanced CSI feedback, PUSCH mode 3-2

	Delay for scheduling and AMC
	6ms

	Scheduler
	Proportional Fair

	Receiver
	MMSE-IRC 

With non-ideal interference covariance matrix estimation by using complex Wishart distribution with 12 degrees of freedom 

(Model in TR36.829 with DMRS based sample covariance matrix)

	HARQ Scheme
	Chase Combining

	Maximum number of transmissions
	4

	Traffic model
	FTP model 1, File size is 0.5 MByte

	Feedback Assumption
	Ideal/non-ideal, based on SRS



















































































































































































1
2

