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1. Introduction
The WI of further enhancement on FD-MIMO, a.k.a. eFD-MIMO, was agreed in RAN#71, with DMRS based open loop transmission scheme as one object: 
· Evaluate and, if needed, specify enhancement to support DMRS-based open-loop transmission with the existing numbers of CSI-RS ports as well as the newly supported number of CSI-RS ports, in the following areas [RAN1]
· Necessary CSI reporting scheme, including with and without PMI; and/or

· Necessary open-loop transmission scheme
In this paper, we give some initial simulation results on enhanced TM3 transmission scheme based on DMRS. 
2 Simulation Setup
In this simulation, 128 beams were setup for class B type of feedback where enhanced CRI feedback with 7 bits is assumed. Beam setup is 2D aggregation, 16 DFT V + 8 DFT H-beams. DFT beam is similar to Rel.13 FD-MIMO simulations. Each beam is configured with a two-port beamformed CSI-RS resource for CSI measurement. Detailed simulation assumptions including antenna setup and scenarios can be found in Annex. 
On top of that, we further considered 3 schemes, TM9’-MU, TM3’-SU and TM3’-MU here: 
· TM9’-MU: UE reports 7 bits CRI feedback to select one beam (beamformed CSI-RS resource), and then further reports a RI (wideband), 2Tx PMI (subband) and CQI (subband) corresponding to selected CSI-RS resource (beam). Then based on the feedback, eNB perform multi-user pairing for the scheduling for TM9 type of PDSCH transmission. MU pairing algorithm is GoB based with minimal az/ele pairing angles = 650. 
· TM3’-SU: UE reports 7 bits CRI feedback to select one beam (beamformed CSI-RS resource), and then further report a RI (wideband) and CQI (wideband) assuming the 2Tx CDD transmission scheme based on the selected CSI-RS resource. Then eNB should transmit PDSCH using DMRS ports 7/8 for channel estimation assuming 2Tx CDD transmission scheme. Only SU scheduling is assumed. 
· TM3’-MU: The same algorithm to TM3’-SU except for using GoB MU scheduling based on the minimal az/ele pairing angles = 650.
3 Simulation Results
In this section, we provide our initial simulation results for three transmission schemes discussed in Section 2. To highlight the advantage of semi-open loop transmission scheme with additional feedback of CRI, different user speeds, 3km/h, 30km/h, 120km/h, are considered. It is observed that open loop transmission scheme doesn’t performance well if only SU-MIMO is used. When TM3-MU is used, open loop can perform well especially in the relatively high UE velocity case. With 30km/h and above UE speed cases, open loop scheme with TM3-MU can out-perform closed-loop scheme based on PMI feedback. 
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Figure. 1 Cell edge UE throughput
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Figure. 2 Cell Mean UE throughput

Observation-1: MU operation is important for DMRS based open loop transmission scheme to achieve decent performance benefit over traditional close-loop MIMO transmission. 
Observation-2: With proper MU pairing (GoB based), semi-open loop MIMO using CRI feedback can out-perform subband PMI based close-loop feedback when user speed is 30km/h and above. 
With 2 ports based transmission per beam, TM9-MU and TM3-MU perform very similar for cell mean UE throughput given that open-loop and close-loop transmission do not make significantly difference with 2 ports with a good channel condition. Based on above observations, we have following proposals for further study and evaluations: 

Proposal-1: DMRS based semi-open loop should be supported in LTE Rel.14.
Proposal-2: DMRS based semi-open loop enhancement should be able to support MU-MIMO operation.
4 Conclusion
This contribution gives our initial performance evaluation on CRI reported and DMRS based Semi-open loop transmission (TM3 based), where we have the following observations:
Observation-1: MU operation is important for DMRS based open loop transmission scheme to achieve decent performance benefit over traditional close-loop MIMO transmission. 

Observation-2: With proper MU pairing (GoB based), semi-open loop MIMO using CRI feedback can out-perform subband PMI based close-loop feedback when user speed is 30km/h and above. 
Proposal-1: DMRS based semi-open loop should be supported in LTE Rel.14.

Proposal-2: DMRS based semi-open loop enhancement should be able to support MU-MIMO operation.

Appendix: Simulation assumption
Table 1: Simulation Assumptions

	Parameters
	Values

	Scenario
	UMi 200m ISD

	Antenna modeling
	Total 64 antennas, (M, N, P): (8, 4, 2),  with full connection (64TXRU)
Horizontal: Four Xpols (+45/-45) 0.5-lambda

Vertical: 8-elements 0.8 lambda

	Traffic model 
	Full buffer model

	Beam Setup 
	2D aggregation, 16 DFT V + 8 DFT H-beams (128 Beam/CSI-RS resources)

	System bandwidth
	10MHz (50 PRBs)

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

	Network synchronization 
	Synchronized

	UE Speed 
	3km/h, 30km/h, 120km/h

	UE distribution 
	Uniform

	Receiver 
	Non-ideal channel estimation and interference modelling

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

	UE Rx antenna configuration
	2 Rx cross-polarized (0/+90)

	Feedback 
	CRI, CQI, PMI (only for TM9) and RI reporting triggered per 5ms

	
	Subband CQI/PMI for TM9, wideband CQI for TM3

	
	Feedback delay is 5 ms 

	Transmission scheme
	TM9’-MU, TM3’-SU, TM3’-MU

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

	Scheduler 
	Frequency selective scheduling for TM9, wideband scheduling for TM3

	CSI-RS transmission
	5msec
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