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Discussion
1 Introduction
There are several open issues in previous meeting for the case of Type B with K> 1,
· Beamforming model. Apply the dynamic power scaling or follow the RAN1 design of applying CSI resource specific beamforming vector?

· The sets of (K, Nmax) depend on the UE capability. How do we design the tests?
· What’s the test methodology?

In this paper, we provide our analysis and suggestions.
2 Views on the beamforming model
We agree that both the dynamic power scaling method, and the RAN1 method of using CSI resource specific beamforming take place at the eNB transmitter. It is not related to the UE implementation. But we want to point out that, the major difference between Type A and Type B lie in if the CSI resources are beamformed or not. Each CSI resource has its designated beamforming vector for Type B, and after the preferred CRI is reported, the transmitter should further transmit the beamformed DMRS and PDSCH from the corresponding antennas.
RAN4 may apply artificial method to test the UE, especially when the gain is not easily observed. It doesn’t mean every test should be artificially configured. It is not difficult to implement the beamforming behaviour in RAN4 simulator. Note that the hybrid mode of combining Type A and Type B are currently developed in RAN1’s Rel-14 FD-MIMO enhancement WI. If RAN4 at this moment is to decide of using the artificial method for the test, then testing the hybrid mode in the future will surely be based on the similar method as well. Based on the above, we don’t think it is appropriate to apply dynamic power scaling method.
Based on the above, we have,  
Observation 1, The major difference between Type A and Type B lie in if the CSI resources are beamformed or not. Each CSI resource has its designated beamforming vector for Type B, and after the preferred CRI is reported, the transmitter should further transmit the beamformed DMRS and PDSCH from the corresponding antennas. We don’t see any wrong to have the (digital) beamforming behaviour to be properly implemented at the transmitter side
Observation 2, It is not difficult to implement the beamforming behaviour in RAN4 simulator. Note that the hybrid mode of combining Type A and Type B are currently developed in RAN1’s Rel-14 FD-MIMO enhancement WI. If RAN4 at this moment is to decide of using the artificial method to test, then testing the hybrid mode in the future will surely be based on the similar method as well
Proposal 1, Take the CSI resources with digital beamforming as the beamforming model

3 Views on (K, Nmax) sets and test methodology

The N​max means the maximum of the total port numbers. For example when K=4 and Nmax=32, the number of ports for each resource can be {8, 8, 8, 8}, and it also can be {8, 8, 8, 4}, {8, 8, 4, 4}, {8, 4, 4, 4}, and {4, 4, 4, 4}, etc. 
It is reasonable to test the UE with the max Nmax to support. For example, the UE may support K=4 and Nmax=8, and also support K=3 and Nmax=16. Thus it is only necessary to test the case of K=3 and Nmax=16 [1]. However, one question in mind is, the performance gain is more significant with larger Nmax?
We do some experiments by comparing the performance between K=2, 3 and 4. For K=2, the port number is {8, 8}. For K=3, {4, 4, 4} and {8, 4, 4} are chosen, and for K=4, {4, 4, 4, 4}, {8, 4, 4, 4}, {8, 8, 4, 4} and {8, 8, 8, 8} are considered. 
Note that the total port number can be larger than the number of antennas, because the CSI resources don’t overlap each other in time-frequency grid. Therefore, the CSI resources can be transmitted through the same set of antennas, each with its specified beamforming vector.
The 16 TX with 2x4x2 configuration is considered because N1 < N2 is seen to be the most popular deployment during the channel model discussion. Similar to the Type A setting, set alpha1 = alpha2 = 0.9, and apply the beam steering matrices. 
The MCS=14 with one layer is fixed, and the UE reports the PMI based on the selected CRI for all the simulation cases. Fig.1a shows the CSI resources to the antenna mapping for K= 2 with port number {8, 8}. Fig. 1b shows the throughput results for following the CRI report and for fixing the CSI resource. There are some difference between blue and purple curves in Fig. 1b. It is possibly due to the limited number of subframes in the simulation. The performance gain is still to have 2.5dB at 70% when red and blue curves are compared. And the SNR is -2dB at 70% by following the CRI reporting.
Let’s further look at Fig. 2, which is K= 3 with port number {4, 4, 4}. The PMI feedback is based on the Rel-12 new 4TX codebook. It is seen that the SNR is around -0.2dB at 70% by following the CRI reporting.
In Fig. 3, it is the case of K= 3 with port number {8, 4, 4}. The SNR is around -1.6dB for following the CRI reporting. In Fig. 4, it is K= 4 with port number {4, 4, 4, 4}. The SNR is around -0.2dB, which is very close to that by K=3 with {4, 4 ,4}.
Fig. 7 shows K= 4 with port number {8, 8, 8, 8}. The SNR is -2dB, and interestingly it is quite similar to the result by K=2 with {8, 8}.
From the above results, we get,

Observation 3, The PMI feedback based on the selected CRI, with fixed MCS, can be adopted as the test methodology. The test metric can be the throughput ratio of multiple resources over single resource is applicable
Observation 4, The increase of the total port number doesn’t bring more gain

Proposal 2, Define the test only for K = 2 with {8, 8}. Consider to define the test with larger total port number only when the test setup can achieve significant gain
Proposal 3, Consider the throughput ratio of multiple resources over single resource as the test metric. Fix MCS and layer number, and the PMI feedback is based on the selected CRI
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  Fig. 1a, {K=2, 8, 8} resources to antenna mapping      Fig. 1b, Performance by MCS=14, one layer, PMI feedback
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  Fig. 2a, {K=3, 4, 4, 4} resources to antenna mapping        Fig. 2b,
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Fig. 3a, {K=3, 8, 4, 4} resources to antenna mapping        Fig. 3b
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Fig. 4a, {K=4, 4, 4, 4, 4} resources to antenna mapping        Fig. 4b
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 Fig. 5a, {K=4, 8, 4, 4, 4} resources to antenna mapping        Fig. 5b
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Fig. 6a, {K=4, 8, 8, 4, 4} resources to antenna mapping        Fig. 6b
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Fig. 7a, {K=4, 8, 8, 8, 8} resources to antenna mapping        Fig. 7b
4 Conclusion

Observation 1, The major difference between Type A and Type B lie in if the CSI resources are beamformed or not. Each CSI resource has its designated beamforming vector for Type B, and after the preferred CRI is reported, the transmitter should further transmit the beamformed DMRS and PDSCH from the corresponding antennas. We don’t see any wrong to have the (digital) beamforming behaviour to be properly implemented at the transmitter side
Observation 2, It is not difficult to implement the beamforming behaviour in RAN4 simulator. Note that the hybrid mode of combining Type A and Type B are currently developed in RAN1’s Rel-14 FD-MIMO enhancement WI. If RAN4 at this moment is to decide of using the artificial method to test, then testing the hybrid mode in the future will surely be based on the similar method as well

Observation 3, The PMI feedback based on the selected CRI, with fixed MCS, can be adopted as the test methodology. The test metric can be the throughput ratio of multiple resources over single resource is applicable

Observation 4, The increase of the total port number doesn’t bring more gain

Proposal 1, Take the CSI resources with digital beamforming as the beamforming model

Proposal 2, Define the test only for K = 2 with {8, 8}. Consider to define the test with larger total port number only when the test setup can achieve significant gain

Proposal 3, Consider the throughput ratio of multiple resources over single resource as the test metric. Fix MCS and layer number, and the PMI feedback is based on the selected CRI
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