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1   Background
In RAN4#86bis, performance requirements for 8Rx were discussed. Way forward [1] for demodulation requirements and way forward [2] for CSI requirements were approved. For 8Rx CSI tests, detailed agreements are:
· CQI reporting definition under AWGN conditions
· Select test cases from
· TM3, rank 2
· TM9, rank 2
· TM9, rank 8
· TM9, rank 3
· FFS detailed test numbers

· CQI reporting under fading conditions
· Option 1: TM9, rank 1
· Option 2: Do not define tests for CQI reporting under fading conditions
· Other options not precluded
· FFS: the applicability rule of any new CQI/PMI/RI test for a UE that supports 8Rx processing only in case the UE is configured with transmission modes supporting more than 4 layers.
· PMI tests

· No PMI tests will be defined for 8Rx
· RI tests
· Option 1: Do not define RI tests
· Option 2: Define one RI test for 8Rx and reuse the test metric of r1 and r2
· Other options are not precluded
In this contribution, we give analyses and present initial simulation results for 8Rx CSI tests.
2   Discussion

According to agreements in last meeting, no new PMI tests will be introduced for 8Rx. For CQI and RI tests, there are some options for further down-selection. We discuss these issues one by one in the following subsection.
CQI reporting definition under AWGN conditions
For CQI reporting definition under AWGN conditions, several options were proposed in last meeting:
· TM3, rank 2

· TM9, rank 2

· TM9, rank 8
· TM9, rank 3
As discussed in last meeting, for 8Rx UEs, UE may only open 4Rx in CRS based TMs, and 8Rx is preferred for higher rank transmissions which use DMRS for demodulation and CSI-RS for CSI reporting. So we propose to define CSI tests under condition of CSI-RS rather than CRS. Considering the number for test cases and test coverage, TM9 with rank2 and TM9 with rank8 can be considered.
Proposed test configurations are given in Table 1 and Table 2 for rank 2 and rank 8 tests respectively.
Table 1: proposed PUCCH 1-1 static test (FDD) with rank 2
	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	10

	PDSCH transmission mode
	
	9

	Downlink power allocation
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	dB
	-3

	
	(
	dB
	-3

	Cell-specific reference signals
	
	Antenna ports 0, 1

	CSI reference signals
	
	Antenna ports 15,…,22

	CSI-RS periodicity and subframe offset
TCSI-RS / ∆CSI-RS
	
	5/1

	CSI reference signal configuration
	
	0

	Propagation condition and antenna configuration
	
	Clause B.1 (8 x 8)

	Beamforming Model
	
	As specified in Section B.4.3

	CodeBookSubsetRestriction bitmap
	
	0x0000 001F FFE0 0000 0000 FFFF 0000

	SNR (Note 2)
	dB
	TBD
	TBD
	TBD
	TBD
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	dB[mW/15kHz]
	TBD
	TBD
	TBD
	TBD
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	dB[mW/15kHz]
	-98
	-98

	Max number of HARQ transmissions
	
	1

	Physical channel for CQI/PMI reporting
	
	PUSCH (Note3)

	PUCCH Report Type for CQI/PMI
	
	2

	Physical channel for RI reporting
	
	PUCCH Format 2

	PUCCH Report Type for RI
	
	3

	Reporting periodicity 
	ms
	Npd = 5

	CQI delay
	ms
	8

	cqi-pmi-ConfigurationIndex
	
	2

	ri-ConfigIndex
	
	1

	1. Note 1:
Reference measurement channel RC.22 FDD according to Table A.4-1 with one sided dynamic OCNG Pattern OP.1 FDD as described in Annex A.5.1.1.
2. 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.

3. Note 3:
To avoid collisions between CQI/PMI reports and HARQ-ACK it is necessary to report both on PUSCH instead of PUCCH. PDCCH DCI format 0 shall be transmitted in downlink SF#1 and #6 to allow periodic CQI/PMI to multiplex with the HARQ-ACK on PUSCH in uplink SF#0 and #5.


Table 2: PUCCH 1-1 static test (FDD) with rank 8
	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	10

	PDSCH transmission mode
	
	9

	Downlink power allocation
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	dB
	-3

	
	(
	dB
	-3

	Cell-specific reference signals
	
	Antenna ports 0, 1

	CSI reference signals
	
	Antenna ports 15,…,22

	CSI-RS periodicity and subframe offset
TCSI-RS / ∆CSI-RS
	
	5/1

	CSI reference signal configuration
	
	0

	Propagation condition and antenna configuration
	
	Clause B.1 (8 x 8)

	Beamforming Model
	
	As specified in Section B.4.3

	CodeBookSubsetRestriction bitmap
	
	N/A

	SNR (Note 2)
	dB
	TBD
	TBD
	TBD
	TBD
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	dB[mW/15kHz]
	TBD
	TBD
	TBD
	TBD
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	dB[mW/15kHz]
	-98
	-98

	Max number of HARQ transmissions
	
	1

	Physical channel for CQI/PMI reporting
	
	PUSCH (Note3)

	PUCCH Report Type for CQI/PMI
	
	2

	Physical channel for RI reporting
	
	PUCCH Format 2

	PUCCH Report Type for RI
	
	3

	Reporting periodicity 
	ms
	Npd = 5

	CQI delay
	ms
	8

	cqi-pmi-ConfigurationIndex
	
	2

	ri-ConfigIndex
	
	1

	Note 1:
Reference measurement channel RC.22 FDD 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.

Note 3:
To avoid collisions between CQI/PMI reports and HARQ-ACK it is necessary to report both on PUSCH instead of PUCCH. PDCCH DCI format 0 shall be transmitted in downlink SF#1 and #6 to allow periodic CQI/PMI to multiplex with the HARQ-ACK on PUSCH in uplink SF#0 and #5.


Test metric

For the test metric, the legacy methodology can be reused, i.e. reporting spread of the wideband CQI value for codeword #1, and their BLER performance using the transport format indicated by the reported CQI median of codeword #0 and codeword #1.
The reported offset level of the wideband spatial differential CQI for codeword #1 shall be used to determine the wideband CQI index for codeword #1 as


wideband CQI1 = wideband CQI0 – Codeword 1 offset level
The wideband CQI1 shall be within the set {median CQI1 -1, median CQI1, median CQI1 +1} for more than 90% of the time, where the resulting wideband values CQI1 shall be used to determine the median CQI values for codeword #1. For both codewords #0 and #1, the PDSCH BLER using the transport format indicated by the respective median CQI0 – 1 and median CQI1 – 1 shall be less than or equal to 0.1. Furthermore, for both codewords #0 and #1, the PDSCH BLER using the transport format indicated by the respective median CQI0 + 1 and median CQI1 + 1 shall be greater than or equal to 0.1.
Proposal 1: Consider following two CQI reporting definition under AWGN conditions and reuse current test metric
· TM9, rank 2

· TM9, rank 8
CQI reporting under fading conditions
For CQI reporting under fading conditions, several options were proposed in last meeting: 
· Option 1: TM9, rank 1

· Option 2: Do not define tests for CQI reporting under fading conditions
For 8Rx, considering typical scenarios and the work load, we are also fine not to define tests for CQI reporting under fading conditions.
RI tests
For RI reporting tests, several options were proposed in last meeting:
· Option 1: Do not define RI tests

· Option 2: Define one RI test for 8Rx and reuse the test metric of r1 and r2
For 8Rx, considering typical scenarios and the work load, we can consider to use the applicability rule to reuse some existing RI tests. If there are no issues identified, applicability rule can be reused.
3   Conclusion
In this contribution, we give our views for 8Rx CSI tests and propose that:
Proposal 1: Consider following two CQI reporting definition under AWGN conditions and reuse current test metric

· TM9, rank 2

· TM9, rank 8
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