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Discussion
1 Introduction
One important feature in Rel-13 FD-MIMO is the beamformed CSI-RS, which is represented as Class B in 36.213. There are two functions in Class B, which are K > 1 (cell specific) and K= 1 (UE specific), where K stands for the number of CSI-RS resources.
For the case of K > 1, the UE should report the preferred wideband CRI (CSI-RS resource indicator, or also named as beam index), and the subsequent CQI/PMI/RI should be measured in the selected CSI-RS resource. 
The geometry-based channel model in 3GPP RAN1 needs to specify the 3D locations of eNB and the UE, and the corresponding AOA, AOD, ZOA and ZOD are derived. The phase rotation can be applied in each transmitted antenna so that the beams are formed and the UE at different location can be served by a beam with best SINR. However, the channel model in 36.101 by 3GPP RAN4 is correlation-based. It is nothing to do with the location. 
Since the best beam for selection is related to the UE location, how do we reflect this from the correlation-based channel model? In this paper, we provide our idea and the initial simulations are also given.
2 The idea
Let’s consider the case of twelve TX antennas, as shown in Fig. 1. The mapping of the port and the CSI resource to the TX antenna is given in Table 1. To reflect the fact that the UE will encounter different SINR levels from different beams due to the beamforming, the TX antenna outputs associated with CSI resource 1 and 2 can be scaled in order to model different signal power levels. For the TX antennas associated with CSI resource 0, the scaling is not applied because the CRS is also transmitted there. The SNR definition is based on the REs from CSI resource 0 at the UE antenna connector.
The MIMO channel in the simulator is to create the channel for each TX-RX link. The channel is uncorrelated between different TX-RX links, and then the correlation can be introduced by multiplying with the squared-root of the correlation matrix, which is usually realized by the Cholesky decomposition.
For the case of multiple beams in Class B, the MIMO correlation can be created with two options. The option 1 is that it can be individually applied to the antennas for each CSI resource, if the CSI resources are not co-located. The option 2 is, similar to the case of class A, apply the MIMO correlation matrix to all TX antennas (12 in our example) and the further scaling is applied to the TX antennas in resource 1 and 2 for class B. It is assumed that the CSI resources are co-located. In our simulation, the option 2 is adopted.
When the UE reports which resource index is the preferred one, the DMRS and PDSCH are transmitted from the corresponding TX antennas. For example, if the resource 1 is selected, the port 7 and port 8 for two layers are then transmitted from TX2, TX3, TX8 and TX9.
Based on the above, we have,

Observation 1, Each beam has a range of angles for coverage. The best beam for selection is related to the UE location. However the correlation based channel model adopted by 3GPP RAN4 has nothing to do with that. 
Observation 2, The UE may receive the signal from the mainlobe of the best beam, and from the sidelobe of other beams. In other words, the UE will experience different SINR levels from the received beams.  
Proposal 1, The procedure can be defined as follows,

· From simulation point of view, establish the mapping table of the port and CSI resource to the TX antenna, as shown in TABLE I. 
· Apply the MIMO correlation matrix to all TX antennas (12 in our example) and the further scaling is applied to the TX antennas in CSI resource 1 and 2. It is assumed that the CSI resources are co-located. The purpose is to model the different SINR levels from different beams at the UE.
· When the UE reports which resource index is the preferred one, the DMRS and PDSCH are transmitted from the corresponding TX antennas. For example, if the resource 1 is selected, the port 7 and port 8 for two layers are then transmitted from TX2, TX3, TX8 and TX9.

	Antenna index
	Port to antenna mapping
	CSI Resource to antenna mapping

	TX0
	CRS port 0, CSI-RS port 15, PSS/SSS
	CSI resource 0

	TX1
	CRS port 1, CSI-RS port 16
	CSI resource 0

	TX2
	CSI-RS port 17
	CSI resource 1

	TX3
	CSI-RS port 18
	CSI resource 1

	TX4
	CSI-RS port 19
	CSI resource 2

	TX5
	CSI-RS port 20
	CSI resource 2

	TX6
	CSI-RS port 21
	CSI resource 0

	TX7
	CSI-RS port 22
	CSI resource 0

	TX8
	CSI-RS port 23
	CSI resource 1

	TX9
	CSI-RS port 24
	CSI resource 1

	TX10
	CSI-RS port 25
	CSI resource 2

	TX11
	CSI-RS port 26
	CSI resource 2


TABLE I, port and CSI resource mapping to the transmitted antenna
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Fig. 1, the twelve antennas with N1=3, N2=2 and the association with CSI resource
3 Simulation results
The simulation is conducted by fixing MCS = 19, and the eNB allocates the PMI which is reported by the UE according to the reported CRI. The Rel-12 new 4TX codebook is applied in our simulation. 

Fig. 2 shows the throughput performance without applying scaling. There are four curves. It is seen that the result of auto-detecting the CRI is still slightly better than the others by forcing CRI reporting. In Fig. 3, CSI resource 1 and 2 are intentionally scaled down in 3dB and 6dB respectively. The result shows that the auto-detecting mechanism selects CSI resource 0 for reporting and the throughput can outperform the results of selecting CSI resource 1 and 2. 
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Fig. 2, no scaling at the output of CSI resource 1 and 2      Fig. 3, 3dB and 6dB scaling down for CSI resource 1 and 2

                                                  The red and blue curves are actually overlapped
4 Conclusion 
Observation 1, Each beam has a range of angles for coverage. The best beam for selection is related to the UE location. However the correlation based channel model adopted by 3GPP RAN4 has nothing to do with that. 

Observation 2, The UE may receive the signal from the mainlobe of the best beam, and from the sidelobe of other beams. In other words, the UE will experience different SINR levels from the received beams.  

Proposal 1, The procedure can be defined as follows,

· From simulation point of view, establish the mapping table of the port and CSI resource to the TX antenna, as shown below for example. 
· Apply the MIMO correlation matrix to all TX antennas (12 in our example) and the further scaling is applied to the TX antennas in CSI resource 1 and 2. It is assumed that the CSI resources are co-located. The purpose is to model the different SINR levels from different beams at the UE.

· When the UE reports which resource index is the preferred one, the DMRS and PDSCH are transmitted from the corresponding TX antennas. For example, if the resource 1 is selected, the port 7 and port 8 for two layers are then transmitted from TX2, TX3, TX8 and TX9.

	Antenna index
	Port to antenna mapping
	CSI Resource to antenna mapping

	TX0
	CRS port 0, CSI-RS port 15, PSS/SSS
	CSI resource 0

	TX1
	CRS port 1, CSI-RS port 16
	CSI resource 0

	TX2
	CSI-RS port 17
	CSI resource 1

	TX3
	CSI-RS port 18
	CSI resource 1

	TX4
	CSI-RS port 19
	CSI resource 2

	TX5
	CSI-RS port 20
	CSI resource 2

	TX6
	CSI-RS port 21
	CSI resource 0

	TX7
	CSI-RS port 22
	CSI resource 0

	TX8
	CSI-RS port 23
	CSI resource 1

	TX9
	CSI-RS port 24
	CSI resource 1

	TX10
	CSI-RS port 25
	CSI resource 2

	TX11
	CSI-RS port 26
	CSI resource 2
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