3GPP TSG-RAN WG4 #79
R4-163530
Nanjing, China, 23rd – 27th May 2016
Agenda item:
6.14.3.4
Source: 
Qualcomm Incorporated
Title: 
Simulation results for channel measurement restriction
Document for:
Discussion
1. Introduction
In RAN4 #78bis, there was further discussion on performance requirements on Rel-13 FD-MIMO feature and WF in [1] was agreed. For channel measurement restriction, following agreement was made
· 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 Methodology
· Channel measurement restriction test
· Option 1: Reusing test parameters for existing TM9 static CQI test as specified inTS36.101 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 provide simulation results for channel measurement restriction for various CSI-RS power imbalance between odd and even CSI-RS subframes. 
2. Simulation results
Simulation was run for TM9 static CQI test as specified in 9.2.3 of 36.101. Table 1 summarizes test configuration. CSI-RS power imbalance is defined as CSI-RS tone power in subframe 1 relative to CSI-RS tone power in subframe 6. UE measures CSI based on CSI-RS in subframe 6 and periodic CSI reporting is transmitted in subframe 0 of every radio frame. Table 2 is simulation results when UE averages CSI-RS across CSI-RS subframes. From the simulation results, we can observe that
Table 1. Test configuration for TM9 definition test in static CQI channel

	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	10

	PDSCH transmission mode
	
	9

	Downlink power allocation
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	dB
	0
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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

	CSI-RS power imbalance
	dB
	-12dB, 0dB, 12dB

	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
	7
	8
	13
	14
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	dB[mW/15kHz]
	-91
	-90
	-85
	-84
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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 = 10

	CQI delay
	ms
	8

	cqi-pmi-ConfigurationIndex
	
	7

	ri-ConfigIndex
	
	1

	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 and #6 to allow periodic CQI/PMI to multiplex with the HARQ-ACK on PUSCH in uplink SF#0 and #5.


· with 12dB power imbalance, median CQI is increased by around 3 when UE averages CSI-RS across CSI-RS subframes, which leads to 100% BLER for MCS selection using {median CQI, median CQI – 1, median CQI + 1}
· with -12dB power imbalance, median CQI is decreased by around 3 when UE averages CSI-RS across CSI-RS subframes, which leads to 0% BLER for MCS selection using {median CQI, median CQI – 1, median CQI + 1}

We also evaluated power imbalance of ±6dB and ±9dB. Since UE determines CQI based on averaged CSI-RS power, median CQI is changed by 1 or 2 level. With only 1 or 2 median CQI difference, it is not always guaranteed that UE fails CQI definition test at all CINR point. If we want to discriminate wrong UE implementation, we need to have at least 3 CQI difference, which can be guaranteed by 12dB or –12dB power imbalance. 
Though both 12dB and -12dB power imbalance can achieve test purpose, we prefer -12dB, i.e., lowering the CSI-RS power in even subframe by 12dB. When CSI-RS power is boosted by 12dB, it might lead to saturation in UE receiver processing chain. 
Proposal 1. Apply -12dB power imbalance to CSI-RS in even CSI-RS subframes.  

When there is -12dB power imbalance, UE that follows channel measurement restriction would report correct CQI and thus pass the CQI definition test metric. If UE averages CSI-RS between odd and even subframe, UE will report lower CQI and thus will fail BLER criterion. Therefore, we can verify correct UE implementation for channel measurement restriction by reusing existing test metric for TM9 CQI definition test. 

Proposal 2. Reuse existing test metric for TM9 CQI definition test. 

Table 2 Simulation results for TM9 CQI definition test with CSI-RS power imbalance
	CINR (dB)
	0dB power imbalance
	12dB power imbalance
	-12dB power imbalance

	
	Med CQI
	BLER (m-)
	BLER (m)
	BLER (m+1)
	Med CQI
	BLER (m-)
	BLER (m)
	BLER (m+1)
	Med CQI
	BLER (m-)
	BLER (m)
	BLER (m+1)

	-4
	3
	0
	0
	34.7
	6
	100
	100
	100
	
	0
	0
	0

	-3
	4
	0
	0
	100
	7
	100
	100
	100
	1
	0
	0
	0

	-2
	4
	0
	0
	2.55
	7
	100
	100
	100
	1
	0
	0
	0

	-1
	5
	0
	0
	100
	8
	100
	100
	100
	2
	0
	0
	0

	0
	5
	0
	0
	18.4
	8
	100
	100
	100
	2
	0
	0
	0

	1
	6
	0
	0
	100
	9
	100
	100
	100
	3
	0
	0
	0

	2
	6
	0
	0
	23.6
	9
	100
	100
	100
	3
	0
	0
	0

	3
	7
	0
	0
	100
	10
	100
	100
	100
	4
	0
	0
	0

	4
	7
	0
	0
	0
	10
	100
	100
	100
	4
	0
	0
	0

	5
	8
	0
	0
	100
	11
	100
	100
	100
	5
	0
	0
	0

	6
	8
	0
	0
	0.746
	11
	100
	100
	100
	5
	0
	0
	0

	7
	9
	0
	0
	100
	12
	100
	100
	100
	6
	0
	0
	0

	8
	9
	0
	0
	19.6
	12
	100
	100
	100
	6
	0
	0
	0

	9
	10
	0
	0
	100
	13
	100
	100
	100
	7
	0
	0
	0

	10
	10
	0
	0
	6.43
	13
	100
	100
	100
	7
	0
	0
	0

	11
	11
	0
	0
	100
	14
	100
	100
	100
	8
	0
	0
	0

	12
	11
	0
	0
	4.8
	15
	100
	100
	100
	8
	0
	0
	0

	13
	12
	0
	0
	100
	15
	100
	100
	100
	9
	0
	0
	0

	14
	12
	0
	0
	100
	15
	100
	100
	100
	9
	0
	0
	0

	15
	12
	0
	0
	0.019
	15
	100
	100
	100
	10
	0
	0
	0


3. Conclusions

In this contribution, we provided channel measurement restriction for various CSI-RS power imbalance between odd and even CSI-RS subframes. Our proposals are

Proposal 1. Apply -12dB power imbalance to CSI-RS in even CSI-RS subframes.  

Proposal 2. Reuse existing test metric for TM9 CQI definition test. 
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