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1   Introduction
In the RAN4#79 meeting, there are some discussions about CSI test case for Class B K>1, and some agreements are reached [1]. In this contribution, we will further analyze relevant issues and present the simulation results.
2   Discussion
According to the agreement of last RAN4 meeting, the beamforming model is defined as

· Beam-forming model 
· Option 1: Dynamic power scaling method (Baseline)
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· Log scale with A = [5] dB, B = [0] dB
· fs is FFS 
· k = 0,1,2,…,K-1
· Option 2: Fixed Power scaling method 
Following the email discussion, the power scaling parameter are changed accordingly from B=0 dB to B=-1.3351 dB. With this configuration, the average boosting power is 0 dB during the simulation. 

As for the parameter[image: image2.wmf]s

f

, it is left for FFS, we do some evaluations for this parameters. With different[image: image3.wmf]s
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, the period of the power scaling is different. If there is no latency in the CRI reporting, the performance will be same for different[image: image4.wmf]s
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. Since the reporting period of CRI is 8ms, larger the power scaling period, i.e. slower changing for the best CRI will have better performance. 
The detailed simulation results for[image: image5.wmf]1000
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 are presented in Section 3. The simulation parameters are listed in Table 1.
Table 1: Simulation parameters
	Parameter 
	Unit 
	Test 1-1                                                   (K,N)=(2,8)
	Test 1-2                               (K,N)=(2,16))
	Test 1-3                                          (K,N)=(4,32)
	Test 1-4                                              (K,N)=(8,64)

	Bandwidth 
	MHz 
	10
	10
	10
	10

	Transmission mode 
	　
	9
	9
	　
	　

	Propagation channel 
	　
	EPA5 
	EPA5 
	EPA5 
	EPA5 

	Precoding granularity 
	PRB 
	50
	50
	50
	50

	Correlation and antenna configuration 
	　
	4x2 XP High  (Note1)
	8x2 XP High (Note1)
	8x2 XP High (Note1)
	8x2 XP High (Note1)

	PMI adaptation  
	　
	Option 1: Fixed PMI 

	
	
	Option2: Following PMI 

	Cell-specific reference signals 
	　
	Antenna ports 0,1 
	Antenna ports 0,1 
	Antenna ports 0,1 
	Antenna ports 0,1 

	eMIMO-Type  
	　
	Class B 
	Class B 
	Class B 
	Class B 

	Number of NZP-CSI resources (K) 
	　
	2
	2
	4
	8

	NZP-CSI-RS-ID-List 
	　
	{0,1} 
	{0,1} 
	{0,1,2,3 } 
	{0,1,2,3,4,5,6,7} 

	legacyCSRList 
	　
	{0,0} 
	{0,0} 
	{0,0,0,0} 
	{0,0,0,0,0,0,0,0} 

	CSI reference signal configuration List 
	　
	{0,1} 
	{0,1} 
	{0,1,2,3 } 
	{0,1,2,3,0,1,2,3} 

	Number of CSI-RS ports 
	　
	{4,4} 
	{8,8} 
	{8,8,8,8} 
	{8,8,8,8,8,8,8,8} 

	(Nk) 
	
	
	
	
	

	CSI-RS-SubframeConfig  List  
	　
	{1,1} 
	{1,1} 
	{1,1,1,1} 
	{1,1,1,1,2,2,2,2} 

	CodeBookSubsetRestriction with ID=0 
	　
	Note2 
	Note 3 
	Note 3 
	Note 3 

	alternativeCodeBookEnabledFor4TX-r12
	　
	TRUE
	N/A
	N/A
	N/A

	Reporting mode 
	　
	PUSCH 3-1 
	PUSCH 3-1 
	PUSCH 3-1 
	PUSCH 3-1 

	Reporting interval 
	ms 
	5
	5
	5
	5

	CRI Delay 
	ms 
	8
	8
	8
	8

	 PMI delay  
	ms 
	8
	8
	8
	8

	Measurement channel 
	　
	Option 1:64QAM 1/2 
Option 2: 16QAM 1/2
	Option 1:64QAM 1/2 
Option 2: 16QAM 1/2
	Option 1:64QAM 1/2 
Option 2: 16QAM 1/2
	Option 1:64QAM 1/2 
Option 2: 16QAM 1/2

	Rank Number of PDSCH 
	　
	1
	1
	1
	1

	Scheduled PDSCH SFs 
	　
	SF 0,2,3,4,7,8,9 
	SF 0,2,3,4,7,8,9 
	SF 0,2,3,4,7,8,9 
	SF 0,3,4,8,9 

	Max number of HARQ transmissions 
	　
	4
	4
	4
	4

	Redundancy version coding sequence 
	　
	{0,1,2,3} 
	{0,1,2,3} 
	{0,1,2,3} 
	{0,1,2,3} 

	Note 1: For following PMI approach, beam steering will applied to MIMO channel as specified in TS 36.101 B.2.3A.4. For fixed PMI approach, no beam steering in MIMO channel. 

	Note 2: Under 4Tx, for following PMI:0x0000 0000 0000 FFFF 0000 00FF; for fixed PMI: 0x0000 0000 0000 0001 0000 0001 

	Note 3: Under 8Tx, for following PMI : 0x0000 0000 001F FFE0 0000 0000 FFFF; for fixed PMI: 0x0000 0000 0000 0010 0000 0000 0001 


3   Evaluation results
In this section, we will present the evaluation results for different [image: image7.wmf]s
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 and analyze the impact to the performance.  Figure 1 and Figure 2 gives the 16QAM simulation results for [image: image8.wmf]1000
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, respectively.  Figure 3 and Figure 4 gives the 64QAM simulation results for [image: image10.wmf]1000
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, respectively.  From the simulation results, we can observe that the separation between these two periods is small and the gain of the follow PMI than fixed CRI is also similar.
Observation: The impact of the power scaling period is small.
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Figure 1: Simulation results for[image: image16.wmf]1000

=

s

f

, 16QAM
[image: image17.emf]-5 0 5 10

1

2

3

4

5

6

7

8

SNR (dB)

Throughput (Mbps)

(K,Ntotal) = (2,8)

 

 

follow CRI

fixed CRI

 [image: image18.emf]-5 0 5 10

1

2

3

4

5

6

7

8

SNR (dB)

Throughput (Mbps)

(K,Ntotal) = (2,16)

 

 

follow CRI

fixed CRI


[image: image19.emf]-5 0 5 10

1

2

3

4

5

6

7

8

SNR (dB)

Throughput (Mbps)

(K,Ntotal) = (4,32)

 

 

follow CRI

fixed CRI

 [image: image20.emf]-5 0 5 10

1

2

3

4

5

6

7

8

SNR (dB)

Throughput (Mbps)

(K,Ntotal) = (8,64)

 

 

follow CRI

fixed CRI


Figure 2: Simulation results for[image: image21.wmf]200
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Figure 3 Simulation results for[image: image24.wmf]1000
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Figure 4 Simulation results for[image: image29.wmf]200
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4   Conclusion
In this contribution, we present the simulation results of CSI requirement for CSI class B>1, and have the observation:
Observation: The impact of the power scaling period is small.
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