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1	Introduction
Based on the WF [1] agreed in last RAN4 meeting, new UE demod and CSI performance requirements will be introduced for Rel-13 FD-MIMO.  There will be new CSI test cases for Class A PMI and Class B CRI (K>1), as indicated in WF [1].  This contribution discusses the CRI test case for Class B, as cell specific beamformed CSI-RS.
The agreed WF [1] on CRI (CSI-RS Resource Indicator) is copied here:
· Introduce CRI test case for Class B K>1
· Test methodology
· Option 1: One throughput test with single CSI-RS resource and another throughput test with multiple CSI-RS resources.  
· Alt.1: Check both CRI statistics and throughput ratio.
· Alt.2: Check  throughput ratio only.
· Option 2: One throughput test with multiple CSI-RS resources and check CRI statistics. 
· Other options will not be precluded.
· Beamforming model
· Option 1: Dynamic power scaling 
· Option 2: CSI-RS resource specific beamforming and beam steering channel model 

There are two issues related with the new CRI test: test methodology and beamforming model for CSI-RS resource.  This contribution discusses these two issues with our proposals.

2	CRI Test Methodology
For FD-MIMO Class B with K>1, UE will report the preferred wideband CRI (CSI-RS resource indicator), and the relevant CQI/PMI/RI will be measured with the selected CSI-RS resource out of K CSI-RS resources.
RAN4 has adopted a throughput test to mandate UE to select the right PMI. Similar approach can be considered for testing CRI given that CRI feedback is similar to PMI. Therefore, a throughput test is needed to prevent UE select report some random CRI. Similar to the PMI test, we shall use relative throughput ratio to verify CRI report accuracy. Meanwhile, CRI has some difference over PMI. CRI selection indicates the UE’s preference on the configured beam. Testing the CRI statistic is relatively easier than the throughput test. A test procedure for CRI statistic can be described as below: 
1. eNB configure 8 CSI-RS resources each with a different beam. 
2. The UE reports CRI statistic. 
3. Permutate the index of 8 CSI-RS resources and configure to the UE again (beam setup for each CSI-RS resources unchanged).
4. The UE reports CRI statistic again.
The statistic of UE’s CRI reports from step 2 and 4 should have similar distributions (except the index permutation).

Such CRI statistic is mainly to prevent random selection of CRI at UE side. UE can pass this test as far as it actually implement an algorithm to select the beam based on the measured channel. However, it doesn’t test the effectiveness of the CRI selection algorithm, which still need to be tested in the throughput ratio test. Besides on this observation, we propose to use both CRI statistics and throughput ratio for CRI test.
Proposal-1: We propose to adopt Alt.1 in Option-1:
· Option 1: One throughput test with single CSI-RS resource and another throughput test with multiple CSI-RS resources.  
· Alt.1: Check both CRI statistics and throughput ratio.

3	Beamforming Model for CRI Test
Beamforming of multiple CSI-RS is needed for CRI Test.  However, unlike the spatial channel model adopted in RAN1, the channel model defined in 36.101 is based on correlation matrix, without derivation of AoA, AoD, etc parameters. 
We can still apply precoders on the correlated channel, however, it doesn’t have any physical meaning of the beam. A direct impact is the randomized UE “physical location”. If we don’t setup the beam carefully, it might happened that UE is located far away from any beams coverage thus the selection of different beam make little difference to the final throughput. Therefore, the beam setup for CRI test must allow significant receiving power difference between beams. 
Proposal-2: The beam setup for CRI test must allow sufficient performance difference between the best-CRI and random selected CRI

4	Conclusions
Two major issues for CRI test are discussed in this contribution.  We shall use both CRI statistics and throughput ratio for CRI test and the beamforming model for CRI test shall ensure sufficient performance difference between the desired CRI and random CRI.
Our proposals are listed here:
Proposal-1: We propose to adopt Alt.1 in Option-1:
· Option 1: One throughput test with single CSI-RS resource and another throughput test with multiple CSI-RS resources.  
· Alt.1: Check both CRI statistics and throughput ratio.
Proposal-2: The beam setup for CRI test must allow sufficient performance difference between the best-CRI and random selected CRI.

Reference
[1]	R4-161422	“Way forward on UE performance requirements for FD-MIMO”, Samsung, Qualcomm, Ericsson, Intel, RAN4 #78
[2]	R4-160073	“CSI test case deign for Class B K>1”, Samsung, RAN4 #78
[3]	R4-160405	“On the setup for Class B with K>1”, MediaTek, RAN4 #78


