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1. Introduction
A WF for LTE450 additional test cases for single band UEs was agreed upon in [1]:

· Performance part for single band UEs
· Identify and develop other necessary 5 MHz RRM tests 
· Identify and develop necessary demod/CSI performance requirements for 5MHz.
Discussions on the need to define additional test cases were discussed in details in [2].

In this contribution, we propose a subset of the existing CSI test cases for 5 MHz LTE450. Simulation assumptions for these test cases are also presented.

The subset proposed in this document was chosen with the following considerations:

· Cover CQI, PMI and RI performance (take only representative tests out of the existing ones)

· Cover FDD only

· Cover basic Rel 8 features (i.e. does not include F/eICIC, CoMP, CA, Advanced Receiver, and MBSFN)

· Cover only CRS-based tests

· Cover 2x2 configurations only
Test cases in this document are modifications of existing RAN4 CSI tests for 10MHz. 
Interested companies can provide results for the newly proposed 5MHz test cases as well as the existing 10MHz cases as reference.
Across the document modifications from 36.101 10Mhz test cases are marked in red.
2. CSI Test Case Proposal
Table 2-1 shows the CSI test cases proposal. Here we propose a small subset of the existing test cases to be repeated with 5MHz (with modifications discussed in section 3 of this document).

Tests highlighted in green have higher priority that tests highlighted in yellow.

The motivation is to cover CQI, PMI and RI reporting. For all test cases, we chose the FDD 2 Tx antenna port configurations.
Table 2-1: Proposed CSI test cases for 5MHz LTE 450
	Priority
	Existing TC
	Title
	Proposal

	
	CQI reporting definition under AWGN conditions

	1
	9.2.1.1
	PUCCH 1-0 (Cell-Specific Reference Symbols)
FDD
	Add Test 3: 5MHz test similar to
10MHz Test 1 with modifications

	
	CQI reporting under fading conditions

	1
	9.3.1.1.1
	Frequency-selective scheduling mode
PUSCH 3-0 (Cell-Specific Reference Symbols)
FDD
	Add Test 3: 5MHz test similar to
10MHz Test 1 with modifications

	
	Reporting of Precoding Matrix Indicator (PMI)

	2
	9.4.1.1.1
	Single PMI
PUSCH 3-1 (Cell-Specific Reference Symbols)
FDD
	Add Test 2: 5MHz test similar to
10MHz Test 1 with modifications

	
	Reporting of Rank Indicator (RI)

	2
	9.5.1.1
	Cell-Specific Reference Symbols
FDD
	Add Test 4, Test 5, and Test 6: 5MHz test similar to 10MHz Test 1, Test 2, and test 3 with modifications


Proposal 1: Define 2 new 5MHz CSI tests for 2x2 configuration covering CQI.

Proposal 2: As priority 2, consider adding more test cases covering PMI and RI. 
Proposal 3: If a Demod TM4 or TM6 test case is added, then we can drop the PMI test from the CSI section. If demod TM4 and TM6 tests were not added, we should consider adding a PMI test in the CSI section.
Proposal 4: Reuse the same Rel 8 test metrics for the newly added 5MHz test cases.
3. CSI Simulation Assumptions

Tables 3-1 to 3-4 show the simulation assumptions for CSI.
CQI reporting definition under AWGN conditions
Table 3-1 Simulation Assumptions for CQI reporting definition under AWGN conditions
	Parameter
	Unit
	PUCCH 1-0 (Cell-Specific Reference Symbols)
FDD

	Modification from
	 
	9.2.1.1 Test 1

	Bandwidth
	MHz
	5

	PDSCH transmission mode
	 
	1

	SNR
	 
	SNR range: [-4:1:10] dB

	Downlink power allocation
	ρA
	dB
	0

	
	ρB
	dB
	0

	
	(
	dB
	0

	Propagation condition and antenna configuration
	 
	AWGN (1 x 2)

	SNR (Note 2)
	dB
	TBD
	TBD

	Ȋor
	dB[mW/15kHz]
	TBD
	TBD

	Noc
	dB[mW/15kHz]
	-98

	Max number of HARQ transmissions
	 
	1

	Physical channel for CQI reporting
	 
	PUCCH Format 2

	PUCCH Report Type
	 
	4

	Reporting periodicity 
	ms
	Npd = 5

	cqi-pmi-ConfigurationIndex
	 
	6

	Note 1: Reference measurement channel according to Table A.4-1 with one sided dynamic OCNG Pattern OP.1 FDD as described in Annex A.5.1.1.

	Note 2: For each test, the minimum requirements shall be fulfilled for at least one of the two SNR(s) and the respective wanted signal input level.


CQI reporting under fading conditions
Table 3-2 Simulation Assumptions for CQI reporting under fading conditions
	Parameter
	Unit
	Frequency-selective scheduling mode
PUSCH 3-0 (Cell-Specific Reference Symbols)

	Modification From
	 
	9.3.1.1.1 Test 1

	Bandwidth
	MHz
	5 MHz

	Transmission mode
	 
	1 (port 0)

	SNR
	
	SNR range: [0:1:20] dB

	Downlink power allocation
	ρA
	dB 
	0

	
	ρB
	dB
	0

	
	(
	dB
	0

	 SNR (Note 3)
	 dB
	TBD
	TBD

	Ȋor
	dB[mW/15kHz]
	TBD
	TBD

	Noc
	dB[mW/15kHz]
	-98

	Propagation channel
	 
	Clause B.2.4 with 
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	Antenna configuration
	 
	1 x 2

	Reporting interval
	ms
	5

	CQI delay
	ms
	8

	Reporting mode
	 
	PUSCH 3-0

	Sub-band size
	RB
	4 (full size)

	Max number of HARQ transmissions
	 
	1

	Note 1: If the UE reports in an available uplink reporting instance at subframe SF#n based on CQI estimation at a downlink subframe not later than SF#(n-4), this reported subband or wideband CQI cannot be applied at the eNB downlink before SF#(n+4)

	Note 2: Reference measurement channel according to Table A.4-4 with one/two sided dynamic OCNG Pattern OP.1/2 FDD as described in Annex A.5.1.1/2.

	Note 3: For each test, the minimum requirements shall be fulfilled for at least one of the two SNR(s) and the respective wanted signal input level.


Reporting of Precoding Matrix Indicator (PMI)
Table 3-3 Simulation Assumptions for
Reporting of Precoding Matrix Indicator (PMI)
	Parameter
	Unit
	Reporting of Precoding Matrix Indicator (PMI)

	Modification From
	 
	9.4.1.1.1

	Bandwidth
	MHz
	5

	Transmission mode
	 
	6

	SNR
	 
	SNR range: [0:1:20] dB

	Propagation channel
	 
	EVA5

	Precoding granularity
	PRB
	25

	Correlation and antenna configuration
	 
	Low 2 x 2

	Downlink power allocation
	ρA
	dB
	-3

	
	ρB
	dB
	-3

	
	(
	dB
	0

	Noc
	dB[mW/15kHz]
	-98

	Reporting mode
	 
	PUSCH 3-1

	Reporting interval
	ms
	1

	 PMI delay (Note 2)
	ms
	8

	Measurement channel
	 
	R. 10-2 FDD

	OCNG Pattern
	 
	OP.1 FDD

	Max number of HARQ transmissions
	 
	4

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

	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 PMI estimation at a downlink SF not later than SF#(n-4), this reported PMI cannot be applied at the eNB downlink before SF#(n+4).


Reporting of Rank Indicator (RI)

Table 3-4 Simulation Assumptions for Reporting of Rank Indicator (RI) 
	Parameter
	Unit
	Reporting of Rank Indicator

	Modification From
	 
	9.5.1.1 Test 1
	9.5.1.1 Test 2
	9.5.1.1 Test 3

	Bandwidth
	MHz
	5

	PDSCH transmission mode
	 
	4

	Downlink power allocation
	ρA
	dB
	-3

	
	ρB
	dB
	-3

	
	
	dB
	0

	Propagation condition and antenna configuration
	 
	2 x 2 EPA5

	CodeBookSubsetRestriction bitmap
	 
	000011 for fixed RI = 1

010000 for fixed RI = 2

010011 for UE reported RI

	Antenna correlation
	 
	Low
	Low
	High

	RI configuration
	 
	Fixed RI=2 and follow RI
	Fixed RI=1 and follow RI
	Fixed RI=1 and follow RI

	SNR Range
	 
	[-2:2:22] dB
	[16:2:22] dB

	SNR
	dB
	TBD
	TBD
	TBD

	Noc
	dB[mW/15kHz]
	-98
	-98
	-98

	Ȋor
	dB[mW/15kHz]
	TBD
	TBD
	TBD

	Maximum number of HARQ transmissions
	 
	1

	Reporting mode
	 
	PUCCH 1-1

	Physical channel for CQI/PMI reporting
	 
	 PUCCH Format 2

	PUCCH Report Type for CQI/PMI
	 
	2

	Physical channel for RI reporting
	 
	PUSCH

	PUCCH Report Type for RI
	 
	3

	Reporting periodicity 
	ms
	Npd= 5

	PMI and CQI delay
	ms
	8

	cqi-pmi-ConfigurationIndex
	 
	6

	ri-ConfigurationInd
	 
	1


4. Conclusion

In this contribution, additional tests cases for 36.101 CSI were proposed along with simulation assumptions for LTE450 5MHz single band capable UEs. 

Proposal 1: Define 2 new 5MHz CSI tests for 2x2 configuration covering CQI.

Proposal 2: As priority 2, consider adding more test cases covering PMI and RI. 

Proposal 3: If a Demod TM4 or TM6 test case is added, then we can drop the PMI test from the CSI section. If demod TM4 and TM6 tests were not added, we should consider adding a PMI test in the CSI section.
Proposal 4: Reuse the same Rel 8 test metrics for the newly added 5MHz test cases.
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