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1. Introduction
In this contribution we present results based on TDD reciprocity feedback for FD-MIMO with different TXRU assumptions. We also discuss the potential enhancements with regards to TDD operation. We note that TXRU configuration has a significant impact on performance although it can be transparent to a UE. In any case baseline performance for TDD FD-MIMO therefore is applicable for different TXRU configurations. Based on the baseline performance observations potential enhancements are discussed.
2.  Baseline performance  
In the case of reciprocity based operation of FD-MIMO for TDD several types of impairments affect the system performance – including SRS error, calibration error, mismatch in the number of Tx/Rx chains at the UE, MCS and rank prediction error. In this contribution we assume a SRS error model according to R1-145389 as agreed in RAN1#79.  
In Table 1 we show the baseline performance corresponding to 3D-UMa (500m ISD) scenario using reciprocity based operation with different numbers of TXRUs. In all cases TxD based CQI feedback with 5ms periodicity is used along with a 5ms periodic SRS configuration. The eNB is expected to determine the MCS and rank by compensating for the beamforming gains helped also by the outer-loop link adaptation (OLLA). FTP traffic model-1 is used.
Table 1: Baseline performance with reciprocity based operation in TDD

	3D-UMa 500m ISD 
	Mean UPT (Mbps)
	50% UPT (Mbps)
	5% UPT (Mbps)
	Offered load (Mbps)

	8 TXRU 
	24.07
	18.2
	3.4
	12

	  16 TXRU 
	28.12
	22.5
	5.4
	12

	  32 TXRU 
	30.28
	25.6
	6.7
	12

	  64 TXRU 
	32.90
	28.3
	7.5
	12


It is observed from Table 1 that the system throughout increases quite significantly going from 8 to 16 TXRUs. The gains from going beyond 16 TXRUs are less significant but still reasonable. 
3. Potential enhancements
In keeping with the general principle of enhancements in LTE the difference in specifications due to TDD/FDD specific enhancements should be minimized. Also considering that TXRU configurations and architecture options are implementation specific and mostly transparent from a UE perspective, the potential enhancements should be applicable and useful for a variety use cases. An example is addressing the issue of link adaptation by providing an enhancement to address a better prediction of MCS and rank for reciprocity based operation.
Proposal:  Introduction of enhancements for TDD operation should consider potential specification impact and should be applicable to a wide variety of use cases
4. Conclusion
In this contribution, TDD reciprocity based simulation results with different TXRU configurations are presented and potential enhancements are discussed. 
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Appendix 1.  System simulation simulations

	Parameter
	Values

	Scenarios
	3D-UMa with 500m ISD


	BS antenna configurations
	M=8, N=4, P=2 (X-pol +/-45), 0.8λ V spacing, 0.5λ H spacing 

	BS TXRU configuration
	8 TXRU:    MTXRU=1, N=4, P=2  
16 TXRU:  MTXRU =2, N=4, P=2

32 TXRU:  MTXRU =4, N=4, P=2  

64 TXRU:  MTXRU =8, N=4, P=2  



	TXRU to antenna element virtualization
	1D DFT weight  (see 36.873 Table 7.1-1)

Downtilt: 100 degree for UMa 500  

	CRS port 0 model
	CRS port 0 is associated with the first column with +45 degree pol, CRS port 0 to TXRU mapping is given by [1, 0, 0, 0, 0, 0, 0, 0]

	MS antenna configurations
	2Rx X-pol (0/+90)

	System bandwidth
	10MHz (50RBs) 

	UE attachment 
	Based on RSRP (formula) from CRS port 0

	Network sync
	Synchronized

	Number of UEs per cell
	10 for full-buffer

	UE distribution 
	According to Table 6-1 of 36.873

	UE speed
	3km/h

	Polarized antenna modelling
	Model-2 of 7.1.1 from 36.873

	UE array orientation
	ΩUT, uniformly distributed on [0,360] degree, ΩUT,= 90 degree, ΩUT, = 0 degree

	UE antenna pattern
	Isotropic antenna gain pattern 
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	Wrapping method
	Geographical distance based

	Cluster elimination step 6
	scaling factor not changed after cluster elimination

	Handover margin (for calibration)
	3 dB

	Traffic model
	FTP Model 1 with packet size 0.5 Mbytes 


	Scheduler
	Frequency selective scheduling   

	Receiver
	Non-ideal channel estimation and interference modeling, detailed guidelines according to Rel-12 [71-12] assumptions 

	
	LMMSE-IRC receiver, detailed guidelines according to Rel-12 [71-12] assumptions 

	Interference model
	Ideal interference from PDSCH which can be measured from IMR

	Hybrid ARQ
	Maximum 4 transmissions

	Feedback
	SRS based reciprocity and TxD based CQI  

	Overhead
	3 symbols for DL CCHs, 2 CRS ports and DM-RS with 12 REs per PRB 

	Transmission scheme
	TM10, single CSI process, dynamic SU/MU-MIMO with rank adaptation (no CoMP)

	Interference model
	Ideal interference from PDSCH, can be measured from IMR

	UE Tx antennas
	2

	SRS periodicity
	5 ms

	Precoding granularity
	5PRB
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