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1. Introduction

In the previous RAN4 meetings a number of agreements on the FD MIMO channel and interference measurement restriction test cases were made [1-2]:

	RAN4 #78

· Verify channel and interference measurement restriction functionality to verify following NW configuration when performing CSI measurement
RAN4 #78bis

· Test case list

· 1 test case for channel measurement restriction under TM9 with Class B K=1 with legacy codebook

· 1 test case for interference measurement restriction under TM10 with Class B K=1 with legacy codebook

· Test applicability

· Treating Test Case for MR –channel part as a new test case

· Depending on UE capability, once UE pass test Case for MR –interference part and then no need to pass existing TM10 static CQI test case as specified in TS36.101 9.2.4

· Test metrics

· Reusing existing static CQI test metric i.e. Reporting spread of CQI value + BLER requirements (baseline)

· Other options not precluded

· Test Methodology

· Interference measurement restriction test

· Option 1: Reusing test parameters for existing TM10 static CQI test as specified in TS36.101 9.2.4 with below modification: 

· TP2 is blanked in even CSI-RS sub-frames

· Scheduled PDSCH will skip even CSI-RS sub-frames

· CQI reported based on odd CSI-RS sub-frames

· Other options not precluded

· Channel measurement restriction test

· Option 1: Reusing test parameters for existing TM9 static CQI test as specified in TS 36.101 9.2.3 with below modification: 

· Adjusting transmitted power in even CSI-RS sub-frames, Transmitted power  imbalance between even CSI-RS sub-frames and other sub-frames is TBD

· Scheduled PDSCH will skip even CSI-RS sub-frame

· CQI reported based on odd CSI-RS sub-frames

· Other options not precluded


In this contribution we share further views on the remaining aspects of the FD MIMO measurement restriction requirements.
2. Channel Measurement Restrictions Test
In the previous meeting it was agreed to introduce 1 test case to verify channel measurement restriction under TM9 with Class B K=1 with legacy codebook. Initial discussion on the test methodology and parameters took place but no final agreements reached. Below we provide our view on these aspects.
Test methodology

The channel measurement restrictions test can be based on top of the existing TM9 static CQI test (TS 36.101 9.2.3). Certain modification to allow verification of proper MR implementation are needed. The key principle is that the serving channel power level settings can be controlled on a per-subframe basis to ensure that UEs not following the measurement restrictions are penalized. In our view two possible test methodologies can be considered:
· Option 1: 

· CQI reported based on odd CSI-RS subframes

· PServ1 > PServ2 (e.g. PServ1 = PServ2+ 10 dB)

· Serving cell NZP CSI-RS signals transmit power in odd CSI-RS subframes which should be used for channel measurements is PServ1
· Serving cell NZP CSI-RS signals transmit power in even CSI-RS subframes which should not be used for channel measurements is PServ2 
· Serving cell CRS and data transmit power is PServ1
· Scheduled PDSCH will skip even CSI-RS subframe
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· Option 2:

· CQI reported based on odd CSI-RS subframes

· PServ1 > PServ2 (e.g. PServ1 = PServ2+ 10 dB)

· Serving cell NZP CSI-RS signals transmit power in odd CSI-RS subframes which should be used for channel measurements is PServ1
· Serving cell NZP CSI-RS signals transmit power in even CSI-RS subframes which should not be used for channel measurements is PServ2 
· Serving cell CRS transmit power is PServ2.
· Serving cell data transmit power is PServ1.
· PDSCH will be scheduled in odd CSI-RS subframes only
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The Option 1 allows verification that UE follows channel measurement restriction but it may be difficult to check that UE does not use any CRS based measurements. Meantime, the Option 2 allows verification that UE follows channel measurement restriction and also that CQI reporting is based on the CSI-RS signals. In our view the Option 2 methodology is more preferred as it allows achieving additional test purposes.
Test metrics

As discussed in the last meeting existing static CQI test metric i.e. reporting spread of CQI value and BLER requirements can be reused.
Test parameters

The following test parameters are suggested based on the TM9 static CQI test (TS 36.101 9.2.3) (the changes are marked in red):
	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,…,18

	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 (4 x 2)

	Beamforming Model
	
	As specified in Section B.4.3

	CodeBookSubsetRestriction bitmap
	
	0x0000 0000 0100 0000

	SNR (Note 2)
	dB
	FFS
	FFS
	FFS
	FFS
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	dB[mW/15kHz]
	FFS
	FFS
	FFS
	FFS
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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
	10

	CQI delay
	ms
	8

	cqi-pmi-ConfigurationIndex
	
	12

	ri-ConfigIndex
	
	1

	Transmit signal power model
	
	NZP CSI-RS

· Odd CSI-RS subframes: PServ1
· Even CSI-RS subframes: PServ2
PServ1 = PServ2+ [10] dB

CRS and PDSCH

· Option 1: CRS and data TX power is PServ1
· Option 2: CRS TX power is PServ2. Data TX power is PServ1

	PDSCH scheduling pattern
	
	Option 1: PDSCH will be scheduled in all subframes except even CSI-RS subframes

Option 2: PDSCH will be scheduled in odd CSI-RS subframes

	Note 1:
Reference measurement channel RC.7 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 to allow periodic CQI/PMI to multiplex with the HARQ-ACK on PUSCH in uplink SF#5.


3. Interference Measurement Restrictions Test

In the previous meeting it was agreed to introduce 1 test case to verify interference measurement restriction under TM10 with Class B K=1 with legacy codebook. Initial discussion on the test methodology and parameters took place but no final agreements reached. Below we provide our view on these aspects.

UE Capabilities
The interference measurements restrictions are supported for TM10 UEs with Class A or Class B CSI reporting capabilities. So far, it was agreed to introduce test cases for UEs with Class B K=1 support. The Class A/B CSI reporting capabilities are independent features. Therefore, additional test case for the Class A CSI needs to be introduced.
Test methodology

The interference measurement restrictions test can be based on top of the existing TM10 static CQI test (TS 36.101 9.2.4). In our view the methodology discussed in the last meeting [3] well fits the test purpose:

· Two CoMP TPs with same Cell ID are configured (TP1 and TP2)

· 5 ms CSI-IM subframe periodicity configured

· Interference measurements are configured to be based on the odd CSI-IM subframes (i.e. measurement restriction is configured)
· TP2 CRS is blanked in all subframes to preclude CRS based interference measurements
· TP2 data is transmitted in all subframes except even CSI-IM sub-frames

· PDSCH scheduled in all subframes except even CSI-IM subframes
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Test parameters

The following test parameters are suggested based on the TM10 static CQI test (TS 36.101 9.2.4) (the changes are marked in red). The suggested parameters are well aligned with the proposed test setup in [3].
	Parameter
	Unit
	Test 1
	Test 2

	
	
	TP1
	TP2
	TP1
	TP2

	Bandwidth
	MHz
	10

	PDSCH transmission mode
	
	10

	Downlink power allocation (Note 1)
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	dB
	0
	0
	0
	0
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	dB
	0
	0
	0
	0

	
	Pc
	dB
	-3
	-3
	-3
	-3

	
	(
	dB
	-3
	N/A
	-3
	N/A

	Cell ID
	
	0
	0

	Cell-specific reference signals
	
	Antenna ports 0, 1
	(Note 2)
	Antenna ports 0, 1
	(Note 2)

	CSI reference signals
	
	Antenna ports 15,…,18
	N/A
	Antenna ports 15,…,18
	N/A

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

	CSI-RS configuration
	
	0
	N/A
	0
	N/A

	Zero-Power CSI-RS configuration

ICSI-RS / ZeroPowerCSI-RS bitmap
	
	1 /

0010000000000000
	1 / 1000000000000000
	1 /

0010000000000000
	1 / 1000000000000000

	CSI-IM configuration

ICSI-RS / ZeroPowerCSI-RS bitmap
	
	1 /

0010000000000000
	N/A
	1 /

0010000000000000
	N/A

	CSI process configuration

Signal/Interference/Reporting mode
	
	CSI-RS/CSI-IM/PUCCH 1-1
	CSI-RS/CSI-IM/PUCCH 1-1

	Propagation condition and antenna configuration
	
	Clause B.1 
(4 x 2)
	Clause B.1 
(2 x 2)
	Clause B.1 
(4 x 2)
	Clause B.1 
(2 x 2)

	CodeBookSubsetRestriction bitmap
	
	0x0000 0000 0100 0000
	100000
	0x0000 0000 0100 0000
	100000

	SNR (Note 3) 
	dB
	[20]
	[6]
	[7]
	[20]
	[14]
	[15]
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	dB[mW/15kHz]
	[-78]
	[-92]
	[-91]
	[-78]
	[-84]
	[-83]
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	dB[mW/15kHz]
	[-98]
	[-98]

	Modulation / Information bit payload
	
	(Note4)
	QPSK / 4392
	(Note4)
	QPSK / 4392

	Max number of HARQ transmissions
	
	1
	N/A
	1
	N/A

	Physical channel for CQI/PMI reporting
	
	PUSCH (Note5)
	N/A
	PUSCH (Note5)
	N/A

	PUCCH Report Type for CQI/PMI
	
	2
	N/A
	2
	N/A

	PUCCH Report Type for RI
	
	3
	N/A
	3
	N/A

	Reporting periodicity 
	ms
	Npd = 10
	N/A
	Npd = 10
	N/A

	CQI Delay
	ms
	8
	N/A
	8
	N/A

	cqi-pmi-ConfigurationIndex
	
	12
	N/A
	12
	N/A

	ri-ConfigIndex
	
	1
	N/A
	1
	N/A

	PDSCH scheduled sub-frames
	
	1,2,3,4,7,8,9
	1,2,3,4,7,8,9

	Timing offset between TPs
	us
	0
	0

	Frequency offset between TPs
	Hz
	0
	0

	Note1:
Reference measurement channel RC.10 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:
REs for antenna ports 0 and 1 CRS have zero transmission power.
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.

Note 4:
N/A.

Note 5:
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 to allow periodic CQI/PMI to multiplex with the HARQ-ACK on PUSCH in uplink SF#5.


4. Conclusions

In this contribution, we have provided our views on the FD MIMO channel and interference measurements restriction test cases. In summary, we make the following proposals:

Proposal #1:
Adopt the Channel and Interference measurement restrictions test design described in Sections 2 and 3.
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