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Introduction
The work item on FD-MIMO enhancement was approved in RAN#71 [1]. The WI includes the following objective on DMRS based open-loop transmission:
· 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  RAN1#84 meeting，the simulation assumptions are agreed for both link level and system level evaluation[2]，and the corresponding  DM RS based open loop transmisssion schemes are summarized as following agreeement:
· Evaluate open-loop and semi-open-loop MIMO schemes until RAN1#85
· Example schemes proposed in RAN1#84bis are provided below
· NOTE: other schemes are not precluded 
· Companies are encouraged to provide performance, CSI feedback and transmission details 

Example: a CSI-process with K = 1 CSI-RS
· Alt-1a:  Transparent DMRS (i.e. DMRS and PDSCH precoded identically)
· PMI feedback points to one of N precoding hypotheses, where each precoding hypothesis corresponds to a set of M>1 precoding matrices on a subband
· PMI overhead log2(N) bits, where N can be 1
· Example: 
· PRB-level or subcarrier(s)-level cycling of M precoders
· Cycling for a subset of codebook by Codebook-subset-restriction
· Cycling for i2, not for i1 (W1 reporting only for dual-stage codebook, e.g. Rel.10 8Tx, Rel.12 4Tx, Rel.13 Class A and its possible Rel.14 enhancements)
· Alt-1b:  Non-transparent DMRS (i.e. DMRS and PDSCH precoded differently)
· Received PDSCH signal as y = HW1W2s + n, where, S is unprecoded PDSCH, W2 refers to OL-precoding from L layer PDSCH to D DMRS ports, W1 refers to CL-precoding from DMRS/PDSCH to CSI-RS ports (or non-precoded channel)
· RI/PMI feedback: quantization of W1,  based on H and knowledge of W2
· CQI feedback: quantization of HW1W2
· Example of W2 precoding (open-loop)
· Rank-1: SFBC (RE-level)
· Rank-2: LD-CDD or layer permutation

Example: a Class B CSI-process with K>1 CSI-RS
· Alt-2a:  
· A single wideband CRI report and/or long-term PMI
· Open-loop/semi-open-loop with K=1 is performed in the CSI-RS resource indicated by CRI
· Alt-2b:
· CRI cycling, no CRI report
· open-loop/semi-open-loop with K=1 is performed in the corresponding CSI-RS resource indicated by CRI

In this contribution, we give our initial simulation results of transparent DM RS based open loop transmission schemes.
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The semi-open-loop MIMO scheme in our simulation is the PMI based PRB level precoder cycling, which belongs to the category of transparent DM RS based open loop MIMO. The precoder on one PRB comes from a precoder set which is refered to as open loop MIMO precoding pattern.PDSCH mapped onto different PRBs are precoded with different precoding matrices (e.g. cycling). When N precoding candidate are defined,  A PMI feedback of  bits is used to report the recommended open loop precoding matrix. Since PDSCH and DMRS on one PRB are precoded with the same precoding vectors, UE can use the channel estimation on DMRS to directly demodulate PDSCH. CQI is calculated by assuming the recommended Open loop precoding matrix is applied to the relevant subband. 
Recommended open loop matix is selected to match downlink channel to provide some sort of rough information about the direction of UE. By precoding with precoders in the recommended open loop matix, it is possible to get some precoding gain. 
In this section, we give the evaluation performance comparison of close-loop MIMO transmission and the semi-open-loop MIMO schemes. 8 TX are assumed at eNB and 2Rx are used at UE. SU-MIMO with rank adaptation is adopted. The 8 Tx codebook designed in LTE Rel.10 is used for close-loop transmission. The evaluation assumption for semi-open-loop MIMO scheme are described in the appendix.For PMI based PRB level precoder cycling, the precoding matrix is the same as contribution[3].
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Figure 1 throughput performance of semi-open-loop MIMO and close loop MIMO
The link level results of semi-open-loop MIMO is shown as in figure 1,it can be observed from the results that:
· Semi-open-loop MIMO provides better performance than close loop MIMO at high speed.
Conclusion
In this contribution, we provide initial link evaluation results for a semi open loop MIMO scheme. The evaluation result shows that DMRS based semi open loop MIMO scheme can provide performance gain over close loop transmission at medium to high speed. 
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Appendix
	Parameters 
	Value 

	System bandwidth 
	20MHz 

	Antenna configuration 
	16 ports (other values of the number of ports are not precluded)
2 Rx antennas (cross-polarization) 

	Channel model 
	3D UMa 500m 

	UE velocity 
	30 km/h, 60 km/h, and/or 120km/h 

	Carrier Frequency 
	2GHz 

	Overhead 
	2 PDCCH symbols per sub-frame 

	Modulation, code rates 
	Based link adaptation 

	HARQ 
	HARQ with max 4 transmissions 

	Number of allocated PRBs 
	100 PRBs 

	CSI feedback 
	Detailed CSI reporting should be clarified for the open-loop 

	Feedback delay
	5 msec 

	Feedback periodicity 
	5 and/or 10 msec 

	Channel estimation for demodulation and CSI estimation 
	Non-ideal

	Receiver 
	MMSE-IRC

	Rank adaptation 
	On 

	Baseline
	Detailed baseline scheme shall be provided by each company
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