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1	Introduction
Performance requirements for eDL-MIMO work item in Rel-12 were widely discussed in recently RAN4 meeting. Regarding PMI test cases, such tests were agreed in last meeting:
· Single PMI test
· PUCCH 1-1 submode 1, EPA 5Hz, XP High with Beam-S (Model given in R4-141077)
· TBD for next meeting, with Options: QPSK 1/2 or 16 QAM ½.
· Multiple PMI test
· PUSCH 1-2 rank 2, EVA 5 Hz, 16 QAM ½ , XP High with Beam-S (Model given in R4-141077)
· FRC test
· No FRC test
In this contribution, we provide simulation results and analysis for PMI test cases design.
2 Analysis 
2.1 Simulation assumption
The detailed simulation assumption for single PMI test and multiple PMI test cases were agreed in [2] and [3]. 
Reference channel
In current agreed simulation assumption, reference channels for each MCS levels were still not given. In order to further align simulation results from different companies, reference channel for 16QAM 1/2 and QPSK 1/2 were given in table 1 and table 2 below for FDD and TDD separately. 
Table 1 Fixed Reference Channel for four antenna ports (CSI-RS) of FDD
	Parameter
	Unit
	Value

	Reference channel
	
	R.X FDD
	R.Y FDD
	R.Y-1 FDD

	Channel bandwidth
	MHz
	10
	10
	10

	Allocated resource blocks
	
	50 
	50 
	39 

	Allocated subframes per Radio Frame
	
	8(Note 4)
	8(Note 4)
	8(Note4)

	Modulation
	
	QPSK
	16QAM
	16QAM

	Target Coding Rate
	
	1/2
	1/2
	1/2

	Information Bit Payload 
	
	
	
	

	  For Sub-Frames (Non CSI-RS subframe)
	Bits
	6200
	11448
	8760

	  For Sub-Frames (CSI-RS subframe)
	Bits
	6200
	11448
	8760

	 For Sub-Frames (ZeroPowerCSI-RS subframe)
	Bits
	N/A
	N/A
	N/A

	  For Sub-Frame 5
	Bits
	N/A
	N/A
	N/A

	  For Sub-Frame 0
	Bits
	N/A
	N/A
	N/A

	Number of Code Blocks (Note 3)
	
	
	
	

	  For Sub-Frames (Non CSI-RS subframe)
	
	1
	2
	2

	  For Sub-Frames (CSI-RS subframe)
	
	1
	2
	2

	  For Sub-Frames (ZeroPowerCSI-RS subframe)
	Bits
	N/A
	N/A
	N/A

	  For Sub-Frame 5
	
	N/A
	N/A
	N/A

	  For Sub-Frame 0
	
	N/A
	N/A
	N/A

	Binary Channel Bits
	
	
	
	

	  For Sub-Frames (Non CSI-RS subframe)
	Bits
	12000
	24000
	18720

	  For Sub-Frames (CSI-RS subframe)
	Bits
	11600
	23200
	18096

	  For Sub-Frames (ZeroPowerCSI-RS subframe)
	Bits
	N/A
	N/A
	N/A

	  For Sub-Frame 5
	Bits
	N/A
	N/A
	N/A

	  For Sub-Frame 0
	Bits
	N/A
	N/A
	N/A

	Max. Throughput averaged over 1 frame 
	Mbps
	4.960
	9.1584
	7.008

	UE Category
	
	≥ 1
	≥ 2
	≥ 1

	Note 1:	2 symbols allocated to PDCCH. 
Note 2:	Reference signal, synchronization signals and PBCH allocated as per TS 36.211 [4].
Note 3:	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).
Note4:    Only sub-frames 1,2,3,4,6,7,8 and 9 are allocated.



Table 2 Fixed Reference Channel for four antenna ports (CSI-RS) of TDD
	Parameter
	Unit
	Value

	Reference channel
	
	R.X TDD
	R.Y TDD
	R.Y-1 TDD

	Channel bandwidth
	MHz
	10
	10
	10

	Allocated resource blocks
	
	50 
	50 
	39 

	Uplink-Downlink Configuration (Note 3)
	
	1
	1
	1

	Allocated subframes per Radio Frame (D+S)
	
	2+0
	2+0
	2+0

	Modulation
	
	QPSK
	16QAM
	16QAM

	Target Coding Rate
	
	1/2
	1/2
	1/2

	Information Bit Payload 
	
	
	
	

	  For Sub-Frames 4,9 (Non CSI-RS subframe)
	Bits
	N/A
	N/A
	N/A

	  For Sub-Frames 4,9 (CSI-RS subframe)
	Bits
	6200
	11448
	8760

	  For Sub-Frame 1,6
	Bits
	N/A
	N/A
	N/A

	  For Sub-Frame 5
	Bits
	N/A
	N/A
	N/A

	  For Sub-Frame 0
	Bits
	N/A
	N/A
	N/A

	Number of Code Blocks (Note 4)
	
	
	
	

	  For Sub-Frames 4,9 (Non CSI-RS subframe)
	Bits
	N/A
	N/A
	N/A

	  For Sub-Frames 4,9 (CSI-RS subframe)
	Bits
	1
	2
	2

	  For Sub-Frame 1,6
	Bits
	N/A
	N/A
	N/A

	  For Sub-Frame 5
	Bits
	N/A
	N/A
	N/A

	  For Sub-Frame 0
	Bits
	N/A
	N/A
	N/A

	Binary Channel Bits
	
	
	
	

	  For Sub-Frames 4,9 (Non CSI-RS subframe)
	Bits
	N/A
	N/A
	N/A

	  For Sub-Frames 4,9 (CSI-RS subframe)
	Bits
	11600
	23200
	18096

	  For Sub-Frame 1,6
	Bits
	N/A
	N/A
	N/A

	  For Sub-Frame 5
	Bits
	N/A
	N/A
	N/A

	  For Sub-Frame 0
	Bits
	N/A
	N/A
	N/A

	Max. Throughput averaged over 1 frame 
	Mbps
	1.240
	2.2896
	1.752

	UE Category
	
	≥ 1
	≥ 2
	≥ 1

	Note 1:	2 symbols 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).



Proposal1: Reference channels for FDD and TDD were proposed in table 1 and table 2 of section 2.
2.2 Simulation results
Based on proposed test setup in last chapter, simulation results for different combinations were given in this chapter. 
Figure 1 and figure 2 below give absolute throughput curves vs. SNR and relative throughput ratios for single PMI test. Figure 3 and figure 4 show the performance for multiple PMI test case.
Single PMI test

Figure 1: Throughput Vs SNR for single PMI test

Figure 2: TP ratio Vs SNR for single PMI test
Multiple PMI test

Figure 3: Throughput Vs SNR for multiple test

Figure 4: TP ratio Vs SNR for multiple PMI test

Based on the simulation results, reference SNR point and throughput ratio at reference SNR point based on legacy test metric, were summarized in table 1:




:the maximum throughput obtained at  using the precoders configured according to the UE reports, and is the throughput measured at with random precoding.

For XP High channel: corresponding to: using the precoders configured according to the UE reports capture[TBD]% of the maximum throughput obtained at which SNR point 
Table 1: Reference SNR point and TP ratio for PMI test cases
	Reference point (relative throughput with following PMI)
	Single PMI test 
(QPSK 1/2)
	Single PMI test 
(16QAM 1/2)
	Multiple PMI test

	
	SNR [dB]
	TP ratio
	SNR [dB]
	TP ratio
	SNR [dB]
	TP ratio

	60%
	-4.2 
	2.4
	-0.4
	2.3
	7.8
	1.3

	65%
	-3.8 
	2.4
	0.1
	2.2
	8.5
	1.3

	70%
	-3.4 
	2.3
	0.7
	2.1
	9.2
	1.3

	75%
	-2.9
	2.2
	1.2
	2.0
	9.8
	1.3

	80%
	-2.4
	2.2
	1.8
	2.0
	10.4
	1.4



Based on above summary, we have such observations:
Observation 1: For single PMI test cases, for QPSK1/2 throughput gain with following PMI compared random PMI is 2.2~2.4 around reference SNR point; for 16QAM 1/2 throughput ratio is around 2.1.
Observation 2: For multiple PMI test case, throughput gain with following PMI compared random PMI is around 1.3.
Considering implementation margin the reference SNR point will be around -2dB for single PMI test with QPSK 1/2. In order to cover large SNR range to verify reporting PMI accuracy, we prefer to use QPSK 1/2 for single PMI test.
Based on such analysis and observations, such detailed test case design given:
Proposal 2: For single PMI test, using QPSK 1/2 as MCS level.
Proposal 3: Reusing legacy test point for both single PMI and multiple PMI test cases:
· 
corresponding to: using the precoders configured according to the UE reports capture70% of the maximum throughput obtained at which SNR point
3 Conclusion
In this contribution, firstly RAN4 progress for eDL-MIMO work item in Rel-12 was summarized. With generally analysis and simulation results, such observation given:
Observation 1: For single PMI test cases, for QPSK1/2 throughput gain with following PMI compared random PMI is 2.2~2.4 around reference SNR point; for 16QAM 1/2 throughput ratio is around 2.1.
Observation 2: For multiple PMI test case, throughput gain with following PMI compared random PMI is around 1.3.
Based on the observations and analysis, such detailed test case design was proposed to verify new features in this WI:
Proposal1: Reference channels for FDD and TDD were proposed in table 1 and table 2 of section 2.
Proposal 2: For single PMI test, using QPSK 1/2 as MCS level.
Proposal 3: Reusing legacy test point for both single PMI and multiple PMI test cases:
· 
corresponding to: using the precoders configured according to the UE reports capture 70% of the maximum throughput obtained at which SNR point
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