3GPP TSG-RAN WG4 Meeting #84
 R4-1707078
Berlin, Germany, 21st – 25th August, 2017
Agenda Item:
7.15.2.4
Source: 
Samsung
Title: 
Test case design for Hybrid CSI mechanism 2
Document for:
Discussion
1 Introduction

In last RAN4 meeting, such agreements achieved for Hybrid CSI mechanism test:
	Proposal 1: Introduce hybrid CSI mechanism 2 test case based on existing Rel-13 CRI reporting and Class B K=1 PMI reporting test cases with power scaling method.
Proposal 2: Introducing test metric as relative throughput ratio under FRC between following CRI (1st CSI reporting), PMI reporting (2nd CSI reporting) and fixed/random CRI, PMI.


In this contribution, we discuss test case design for Hybrid CSI mechanism and give initial evaluation results based on proposed test case design.
2 Discussion
2.1 Test case design
Test Case design for Hybrid mechanism 2

For Hybrid CSI mechanism 2, Hybrid CSI reporting with one CSI process, support Class B with K>1 CSI-RS resources for the 1st eMIMO-Type and Class B with K=1 CSI-RS resources for the 2nd eMIMO-Type

· For the 1st eMIMO-Type, CRI is reported

· For the 2nd eMIMO-Type, CQI/PMI/RI are reported
As agreed in last RAN4 meeting,  hybrid CSI mechanism 2 test case can be introduced based on existing Rel-13 CRI reporting and Class B K=1 PMI reporting test cases with power scaling method.

Considering total number of CSI-RS resources and total number of CSI-RS APs across 2 eMIMO-Types is limited by Rel. 13 UE capability Kmax and Nmax as show in below table.
	K
	2
	3
	4
	5
	6
	7
	8

	Nmax
	{8,16}
	{8,16}
	{8,32}
	{16,32}
	{16,32}
	{16,32}
	{16,64}


In order to simplify test case design, it’s better to introduce only two CSI-RS resources with 4Tx ports each during test. Then this test case can be applicable for all the UEs.  Following Rel-13 CRI test case, from UE receiver perspective,   beam-forming information is transparent to UE receiver and equivalent to received SINR difference, simplified power scaling method applied for Class B CSI-RS resources:
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 as power scaling factor as defined in B.4.6 in TS36.101, k={0,1}
· 
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 as beam-forming matrix for CSI-RS resources, as identity matrix which means each CSI-RS port direct mapped to physical antennal port.
Then for 1st e-MIMO-Type, BF CSI-RS resources {0, 1} configured, CRI report required. For 2nd e-MIMO-Type, only BF CSI-RS resource {0} configured required to UE to feedback PMI to select proper precoding matrix across the physical antennas.
For detailed test case design, proposed as below:
· MIMO correlation in test: 4*2 EPA5Hz ULA Low Correlation

· BF CSI resources configurations: Two CSI-RS resources {0,1} with Nk =4 
· Power scaling for  CSI-RS resources
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 , k = 0,1
· CSI configuration: 

· For 1st eMIMO-Type , 2 (K=2) BF CSI-RS resources configured as Nk =4 ports; CSI reporting periodicity is multiple times of 2nd eMIMO-Type with additional offset

· For 2nd eMIMO-Type, one BF CSI-RS resources configured as Nk =4 ports
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· Precoding matrix for data/DMRS transmission can be specified as below:
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 Corresponding to precoding matrix selection. The value selection depending beam-forming method:
· For following PMI, 
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 corresponding UE reported PMI value n
· For random PMI , then 
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random selected between {0,1,2,3}
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 Corresponding to power scaling factor selection. The value selection depending CRI selection method:
· For following CRI, 
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 corresponding UE reported CRI
· For random CRI , then 
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· CSI feedback mode configuration

· PUSCH 3-1 mode 

· In order to avoid collision between CSI(1) and CSI (2)
· eMIMO-Type: Reporting interval fixed as 40ms, with aperiodic CSI request in SF#6

· eMIMO-Type2: Reporting interval fixed as 10ms, with aperiodic CSI request in SF#1
Table: Test set-up for Hybrid CSI mechanism 2
	Parameter
	Unit
	Test 1

	Bandwidth
	MHz
	10

	Transmission mode
	
	9

	Propagation channel
	
	EPA5

	Precoding granularity
(only for reporting and following PMI)
	PRB
	50

	Correlation and antenna configuration
	
	4*2 ULA Low

	Cell-specific reference signals
	
	Antenna ports 0,1

	Beamforming model
	
	B.4.6 (Note 4)

	CSI reference signal configuration List 
	
	{0,1} 

	Number of CSI-RS ports 

(Nk) 
	
	{4,4} 

	CSI-RS-SubframeConfig  List  
	
	{1,1} 

	eMIMO-Type
	
	Class B

	Number of NZP-CSI resources (K) 
	
	2 for following CRI

	NZP-CSI-RS-ID-List 
	
	{0,1} 

	eMIMO-Type2
	
	Class B

	NZP-CSI-RS-ID
	
	{0}

	codebookSubsetRestriction
	
	001111

	Reporting mode
	
	PUSCH 3-1

	Physical channel for PMI(1) reporting
	
	PUSCH 

	Reporting interval for PMI(1) reporting
	ms
	40 (Note 5)

	Physical channel for RI(2)/CQI(2)/PMI(2) reporting
	
	PUSCH 

	Reporting Interval for RI(2)/CQI(2)/PMI(2)  reporting
	ms
	10

	Downlink power allocation
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	dB
	0

	
	Pc
	dB
	-3

	
	(
	dB
	-3

	Rank Number of PDSCH
	
	1

	Measurement channel
	
	R.50A-1 FDD

	OCNG Pattern
	
	OP.1 FDD

	Max number of HARQ transmissions
	
	4

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

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

	Note 1:
For random precoder selection, the precoder shall be updated in each TTI (1 ms granularity).

Note 2:
If the UE reports in an available uplink reporting instance at subrame SF#n based on CRI,PMI estimation at a downlink SF not later than SF#(n-4), this reported CRI, PMI cannot be applied at the eNB downlink before SF#(n+4).

Note 3:
To avoid collisions between CQI/PMI reports and HARQ-ACK it is necessary to report both on PUSCH instead of PUCCH.
Note 4:     The precoder matrix as specified in Table 6.3.4.2.3-1of [4].For following PMI, PMI equals to UE reported PMI(2) for eMIMO-Type2 “Class B”.

Note 5:     PDCCH DCI format 0 with a trigger for aperiodic CSI of eMIMIO-Type shall be transmitted in downlink SF#6 to allow aperiodic PMI(1) to be transmitted on uplink SF#0. PDCCH DCI format 0 with a trigger for aperiodic CSI of eMIMIO-Type2 shall be transmitted in downlink SF#1 to allow aperiodic RI(2)/CQI(2)/PMI(2) to be transmitted on uplink SF#5.


2.2 Simulation Results
In this section, initial simulation results are provided based on the simulation assumption proposed above. For CSI adaptions, below options were evaluated:
· Following UE reported CRI(1) and PMI(2)
· Fixed CRI=0, following PMI(2)
· Fixed CRI(1) and random PMI(2)
Figure 1 gives absolute throughput vs SNR with different CSI adaption methods and figure 2 gives relative throughput ratio.
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Figure 1: Absolute throughput vs SNR
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Figure 2: Relative throughput ratio vs SNR

Furthermore, as in table below, we summarized the reference SNR point at 70% relative TP with following CSI and relative TP ratio at that point.

	Reference SNR for following CRI(1) and PMI(2) at 70% TP
	TP ratio between following CRI(1),PMI(2) and fixed CRI(1)=0, following PMI(2)
	TP ratio between following CRI(1),PMI(2) and fixed CRI(1) and random PMI(2)

	0.9 dB
	1.57
	3.69


Based on above evaluation results, we can observe that:

· Larger performance gap between following CRI(1) and PMI(2) , fixed CRI(1) and Fixed CRI=0, following PMI(2)
· Enough performance gap between following CRI(1) and PMI(2) and Fixed CRI(1) and random PMI(2)
Obseravtion1: Following above test case design and test metric, there are enough performance gap to verify whether UE properly feedback both CRI(1) from first eMIMO-Type and PMI(2) from second eMIMO-type.
3 Conclusion

In this contribution, we discuss test case design for Hybrid CSI mechanism 2.
Proposal 1:  Introducing test metric as relative throughput ratio under FRC between following CRI (1st CSI reporting), PMI reporting (2nd CSI reporting) and fixed CRI, random PMI:
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is [70%] of the maximum throughput obtained at 
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 using following precoder according to UE reported  PMI(2) for eMIMO-Type2 and power scaling factor according to UE reported CRI (1)  for eMIMO-Type 
-
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 using random precoder and fixed power scaling factor according to the one configured CSI-RS resource

-
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 is specified based on CRS RE power

Proposal 2: A detailed test set-up is proposed in table 1 above.

Furthermore, evaluation results were provided following proposed test case design and test metric.
Obseravtion1: Following above test case design and test metric, there are enough performance gap to verify whether UE properly feedback both CRI(1) from first eMIMO-Type and PMI(2) from second eMIMO-type.
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