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1. Introduction
The phase-1 simulation assumptions were agreed in RAN1#78bis meeting. In this contribution we present our evaluation results considering phase-1 simulation assumptions based on TDD reciprocity feedback. We discuss SRS/CQI impairments that significantly impacts the final performance.
2. Simulation resuts
The results in Table 1 shows the throughput performance with phase-1 simulation assumptions. Specifically we consider medium RU with bursty traffic, ideal SRS estimation and TxD based CQI feedback. The SRS periodicity is assumed to be 5ms. It is assumed that at the eNB, the MCS and rank is predicted considering the TxD CQI and outer loop link adaptation is used for optimizing the link adaptation process. Further we use the same offered load for all the scenarios which results in slightly different RUs but allows a fair comparison.  
Table 1: Throughput results with bursty traffic, ideal SRS estimation and TxD based CQI

	
	Medium RU (12Mbps)

	
	Mean UPT (Mbps)
	50% UPT (Mbps)
	5% UPT (Mbps)

	3D-UMa, 500m, 2GHz
	27.5
	21.8
	5.6

	3D-UMa, 200m, 2GHz
	31.5
	26.7
	7.7

	3D-UMi, 200m, 2GHz 
	26.5
	18.8
	4.7

	3D-UMi, 200m, 3.5GHz
	24.7
	20.3
	3.8


We observe that the throughput performance is best for the scenario 3D-UMa with ISD=200m and there is small difference in performance in the other scenarios. 
In order to study the effect of SRS modeling impairments, we vary the SRS periodicity while introducing SRS estimation error. The throughput results for the scenario 3D-UMa with ISD=200m considering SRS impairments is presented in Table 2.
Table 2: Throughput results for 3D-UMa, 200m with SRS impairments

	3D-UMa, 500m, 2GHz
	Medium RU (12Mbps)

	
	Mean UPT (Mbps)
	50% UPT (Mbps)
	5% UPT (Mbps)

	TxD CQI, SRS 5ms
	31.5 
	26.7 
	7.7 

	TxD CQI, SRS 20ms
	26.3 
	22.3 
	4.7 

	TxD CQI, SRS 5ms, SRS estimation error
	22.7 
	16.8 
	4.1 

	Ideal CQI, 5ms SRS 
	33.4 
	28.7 
	8.3 


We observe that the SRS delay and SRS estimation error have significant impact to the system peorformance, especially for the cell edge users. The underlying factors for SRS impairment modeling are discussed below:
· SRS interference modelling
Perfectly orthogonal and wideband SRS transmission will provide the best channel estimation performance in good SINR conditions but in reality the interference is dependent on the SRS resources available in the cell and the number of active users. In the case of periodic SRS transmission, the SRS resources and allocation is RRC configured and may not be directly proportional to the number of users with queued downlink data at a given instance of time. In addition, UL transmission power is subject to power control. Therefore, accurate modeling of interference is quite involved and a statistical model could be reasonable target. In this contribution a DL geometry based SINR modeling is used for simplicity. Full-bandwidth SRS transmission may not be efficient, especailly for cell-edge UEs which can be captured to a certain extent by extending the SRS periodicity.
· SRS channel estimation error model

For simplicity, we model the channel estimation error as AWGN noise which is subcarrier independent. However if there is a loss of orthogonality the actual estimation error will be correlated and will exhibit more performance degradation.
· CQI 

TxD CQI is presumed to be configured for reciprocity based operation. It can be noted, however, from Table 2 that this also causes significant degradation of performance due to inaccuracy of MCS/rank prediction. The SRS delay and estimation error will degrade the MCS prediction accuracy and the eNB relies significantly on OLLA for adjusting MCS levels.
3. Conclusion
In this contribution we presented phase-1 simulation results for receiprocity based operation with bursty traffic model. We observed that SRS impairments have significant impact to the system performance. We propose to further study TDD reciprocity based operation including realistic impairment modeling before considering enhancements for optimization. 
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Appendix
Table 3: Simulation assumptions

	Parameter
	Values

	Scenarios
	3D-UMa with 200m ISD, 3D-UMa with 500m ISD, 3D-UMi with 200m ISD

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

	BS TXRU configuration
	M=1, N=4, P=2, TXRU Model 1 (see R1-144437)

	TXRU to antenna element virtualization
	1D DFT weight with K=8 (see 36.873 Table 7.1-1)

	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

	Carrier Frequency 
	3D-UMa with 500m ISD at 2GHz, 3D-UMa with 200m ISD at 2GHz 

3D-UMi at 2 GHz and at 3.5 GHz 

	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 
Full buffer model 

	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, 20 ms

	Precoding granularity
	5PRB
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