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1
Introduction
In last RAN4 meeting, a general way forward on CSI reporting accuracy requirements for eDL-MIMO was approved in [2]. In this contribution, we investigated the open issues for CSI tests with 8 CSI-RS ports for TDD mode.
2
Analysis
2.1 PUCCH 1-1 Sub-mode for CQI test
For e-DL MIMO with 8 CSI-RS ports, PUCCH 1-1 has two sub-modes. For sub-mode 1, RI is transmitted with first PMI and wideband CQI is transmitted with second PMI. For sub-mode 2, first PMI and second PMI are transmitted together with wideband CQI.

Currently it is still FFS whether following PMI or fixed PMI is used in CQI test. If we apply fixed PMI for CQI tests, both sub-modes have no effect on CQI tests. But if RAN4 decide to use following PMI instead of fixed PMI to eliminate cable effect and phase impairments, we prefer to choose sub-mode 1. For sub-mode 2, the available codebook is sub-sampled, which may not fit to the random phase change. 
Proposal: Choose PUCCH 1-1 sub-mode1 if RAN4 decide to use following PMI instead of fixed PMI in CQI test.
2.2 PMI test
Test methodologies for PMI reporting requirements with 8 CSI-RS ports have been discussed and evaluated in contributions [3] and [4]. In [1], companies are invited to research and decide such aspects:
· Identify test scenarios in terms of channel model & spatial correlation

· Meaningful scenarios for testing W1 ensuring practical SU/MU-MIMO deployment
· Test cases should  not be such that requirements could be met with fixed choice of PMI(s)
· Randomization of main channel direction in angular domain (modelling FFS) 

· Separate or joint testing of W1 & W2 components

· Test metric(s): 

· Which reference for random precoding? 

· Random W1 & random W2

· Follow W1 & random W2

· Fixed PMI for W1 and/or W2

· Random W1 & follow W2

· One or several test metrics?

In our view, the guidelines below should be followed when deciding test methodology for TDD 8tx PMI tests:

· Ensure both of the two PMI components (i1 and i2) provide valid precoding gain in the designed test case; 
· Ensure the selected PMIs have random distribution over time , frequency, and wide SNR range;
· Ensure tests have feasibility and low complexity.
In order to identify the test scenarios in terms of spatial correlation and test metrics, we carry the following simulation cases for TDD PMI tests.
· PMI reporting mode: Single PMI (PUSCH 3-1)/Multi PMI(PUSCH 1-2);
· Channel Correlation: XP Low/High as defined in [5];
· PMI selected Method: Such methods are simulated to find a proper test metric and all of them are feasible from test’s view 
· Follow PMI: Follow UE reported PMI i1 & i2;

· Random PMI: Both of PMI i1,i2 are selected randomly;

· Fixed i1=0,Follow i2: Configure CodeBookSubsetRestriction bitmap with fixed i1=0, follow i2;
· Follow i1, Fixed i2=0: Configure CodeBookSubsetRestriction bitmap with fixed i2=0,follow i1;
· Fixed i1=0, Random i2: Fixe i1=0, random selected i2;
· Random i1, Fixed i2=0: Random selected i1, fixed i2=0;
The general simulation assumptions are the same as [2]. 
Simulation results for Low Correlation Channel
Figure 1 &Figure 3 below show the relative throughput performances vs. SNR for single PMI and multiple PMI with different PMI selected methods under 8*2 low correlation channel. And figure 2 & 4 show the i1, i2 distributions under different PMI selected methods. Based on the simulation results, we observe:
· Follow PMI, fixed i1/follow i2, and follow i1/fixed i2 have a large throughput gain over random PMI in wide SNR range;
· Fixed i1/follow i2 and follow i1/fixed i2 show valid performance gain over fixed i1/random i2 and fixed i2/random i1;

· Both of the selected PMI i1 and i2 have a random distribution over the whole codebook sets.
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Figure 1: Relative Throughput vs. SNR for Low             Figure 2: PMI Distribution for Low
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Figure 3: Relative Throughput vs. SNR for Low             Figure 4: PMI Distribution for Low
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Correlation & Multi-PMI
Simulation results for High Correlation
We provide the simulation results in figure5~8 for high correlation channel which proposed in [5]. Based on the simulation results, we observe that:
· The selected PMI i1 has a fixed contribution (index 0 or 15) because of the channel model have a fixed principal channel direction; this is consistent with the results shown in [3] & [4]. From test’s view, it’s unattractive as UE can past this test with fixed i1.
· Follow i1 methods show a large precoding gain over random i1 methods. So, joint PMI i1 and i2 test is not preferred since such test can not identify the validity of the selected i2. In other words, improper PMI i2 selection may also pass the test since proper i1 selection provides large precoding gain.
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Figure 5: Relative Throughput vs. SNR for High            Figure 6: PMI Distribution for High
Correlation & single PMI






Correlation & single PMI
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Figure 7: Relative Throughput vs. SNR for High            Figure 8: PMI Distribution for High
Correlation & Multi-PMI






Correlation & Multi-PMI

Results analysis for PMI tests
Based on the observations above, we conclude that:

· For channel correlation: current high correlation channel seems unfeasible due to the fixed PMI i1 distribution. Low channel correlation or a new high correlation channel with random principal direction as proposed in [3] can be considered. But the latter one may lead to high complexity, thus some simplification should be considered.

· For test metrics: we propose to test PMI i1 and i2 separately. For example, the implementation of PMI i1 selection can be verified by the performance gain of follow i1/fixed i2 over random i1/fixed i2.
2.3 Reference Channel

Current reference channels for CQI and PMI test defined in Table A.4 of [1] have not considered CSI-RS ports overhead for CSI-RS subframes. We provided modified reference channel in the annex (modification is highlighted).
3 Conclusion
In this contribution, we analyzed the open issues for CSI tests with 8 CSI-RS ports. Based on the analysis and simulation results, we have the following proposals:
· Choose PUCCH 1-1 sub-mode1 if RAN4 decide to use following PMI instead of fixed PMI in CQI test.
· For PMI tests with 8 CSI-RS ports:
· For channel correlation: current high correlation channel seems unfeasible due to the fixed PMI i1 distribution.  Low channel correlation or a new high correlation channel with random principal direction as proposed in [3] can be considered. But the latter one may lead to high complexity, thus some simplification should be considered.

· For test metrics: we propose to test PMI i1 and i2 separately. For example, the implementation of PMI i1 selection can be verified by the performance gain of follow i1/fixed i2 over random i1/fixed i2.

· The modified reference channel for CQI and PMI test in Table A.4 of [1] is provided in the annex.
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Annex 
Table A.4: Reference measurement channel 50 PRB allocation based on CSI-RS estimation (TDD) in [1]
	Parameter
	Unit
	Value

	Reference channel
	
	R.xx TDD
	R.xx TDD
	
	
	
	
	

	Channel bandwidth
	MHz
	10
	10
	
	
	
	
	

	Allocated resource blocks
	
	50
	50
	
	
	
	
	

	Uplink-Downlink Configuration (Note 3)
	
	2
	2
	
	
	
	
	

	Allocated subframes per Radio Frame (D+S)
	
	6+2
	6+2
	
	
	
	
	

	Modulation
	
	QPSK
	16QAM
	
	
	
	
	

	Target Coding Rate
	
	1/3
	1/2
	
	
	
	
	

	 CSI-RS SubframeConfig
	
	0
	0
	
	
	
	
	

	CSI-RS reference signal configuration
	
	0
	4
	
	
	
	
	

	Information Bit Payload
	
	
	
	
	
	
	
	

	  For Sub-Frames 4,9 
	Bits
	3624
	11448
	
	
	
	
	

	  For Sub-Frames 1,6
	
	2664
	7736
	
	
	
	
	

	  For Sub-Frame 5
	Bits
	n/a
	n/a
	
	
	
	
	

	  For Sub-Frame 0
	Bits
	2984
	9528
	
	
	
	
	

	Number of Code Blocks per Sub-Frame
(Note 4)
	
	
	
	
	
	
	
	

	  For Sub-Frames 4,9 
	
	1
	2
	
	
	
	
	

	  For Sub-Frames 1,6
	
	1
	2
	
	
	
	
	

	  For Sub-Frame 5
	
	n/a
	n/a
	
	
	
	
	

	  For Sub-Frame 0
	
	1
	2
	
	
	
	
	

	Binary Channel Bits Per Sub-Frame
	
	
	
	
	
	
	
	

	  For Sub-Frames 4,9 
	Bits
	11200
	22400
	
	
	
	
	

	  For Sub-Frames 1,6
	
	7872
	15744
	
	
	
	
	

	  For Sub-Frame 5
	Bits
	n/a
	n/a
	
	
	
	
	

	  For Sub-Frame 0
	Bits
	9840
	19680
	
	
	
	
	

	Max. Throughput averaged over 1 frame
	Mbps
	1.556
	4.7896
	
	
	
	
	

	UE Category
	
	1-5
	1-5
	
	
	
	
	

	Note 1:
2 symbols allocated to PDCCH for 20 MHz, 15 MHz and 10 MHz channel BW; 3 symbols allocated to PDCCH for 5 MHz and 3 MHz; 4 symbols allocated to PDCCH for 1.4 MHz. For subframe 1&6, only 2 OFDM symbols are allocated to PDCCH.

Note 2:
Reference signal, synchronization signals and PBCH allocated as per TS 36.211 [4].
Note 3:
As per Table 4.2-2 in TS 36.211 [4].

Note 4:      If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit).
Note 5:   50 resource blocks are allocated in sub-frames 4,9 and 41 resource blocks (RB0–RB20 and RB30–RB49) are allocated in sub-frame 0,1,6
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