3GPP TSG-RAN WG4 Meeting #80 
R4-165044
Gothenburg, Sweden, 22-26 Aug 2016
Agenda item:
6.6.5.1
Source: 
Intel Corporation
Title: 
Discussion of LAA UE CSI performance tests
Document for:
Discussion
1. Introduction
In RAN4 #79 and RAN4#79AH, RAN4 have discussed DL LAA TX model for demodulation and CSI tests. Also RAN4 has agreed to introduce aperiodic CQI tests, of which test scenario has been discussed through CR in [3].
During RAN4#79AH, LAA CQI test requirements needs further discussion. LAA UE is evaluated based on test metrics as 
· CSI test metrics

· CQI distribution: 
· BLER metric: 
· Delta CQI for the feedback for different power level
Also, aperiodic CSI report must be triggered in PCell, so its triggering procedure also has to be stated with test condition. So, RAN4 will further discuss on the test procures of 
· Adding the PCell configuration to CSI tests
· The test parameter related to triggering needs further discussion and will be captured in the formal CR next meeting.
In this contribution, we discuss about aperiodic CQI measurements and the remained test configurations.
2. Simulation results on LAA CQI measurements
According to CR from RAN4#79AH, we share initial measurements of CQI under the test scenario in Table 3 and Table 4. 

Table 1 : TM3 LAA CQI meausrement
	SNR (dB)
	Index of Median CQI
	median CQI-1
	median CQI
	median CQI+1
	Prob 
[-/+CQI]
	BLER for median CQI -1
	BLER for median CQI
	BLER for median CQI +1

	0
	6
	0
	0.94
	0.06
	1
	0
	0
	1

	1
	6
	0
	1
	0
	1
	0
	0.009
	1

	2
	7
	0
	1
	0
	1
	0
	0
	1

	3
	7
	0
	1
	0
	1
	0
	0
	1

	4
	8
	0
	1
	0
	1
	0
	0
	1

	5
	8
	0
	1
	0
	1
	0
	0
	1

	6
	9
	0.24
	0.76
	0
	1
	0
	0.046
	1

	7
	9
	0
	1
	0
	1
	0
	0
	1

	8
	10
	0
	1
	0
	1
	0
	0
	1

	9
	10
	0
	1
	0
	1
	0
	0
	1

	10
	11
	0
	1
	0
	1
	0
	0
	1

	11
	11
	0
	1
	0
	1
	0
	0
	1

	12
	12
	0
	1
	0
	1
	0
	0
	1

	13
	12
	0
	1
	0
	1
	0
	0
	1

	14
	13
	0.14
	0.86
	0
	1
	0
	0.025
	1

	15
	13
	0
	1
	0
	1
	0
	0
	1

	16
	13
	0
	0.92
	0.08
	1
	0
	0
	0.82

	17
	14
	0
	1
	0
	1
	0
	0
	1

	18
	14
	0
	1
	0
	1
	0
	0
	1

	19
	15
	0
	1
	0
	1
	0
	0
	1

	20
	15
	0
	1
	0
	1
	0
	0
	1


Table 2 : TM9 LAA CQI meausrement
	SNR (dB)
	Index of Median CQI
	median CQI-1
	median CQI
	median CQI+1
	Prob 
[-/+CQI]
	BLER for median CQI -1
	BLER for median CQI
	BLER for median CQI +1

	0
	5
	0
	1
	0
	1
	0
	0
	1

	1
	6
	0.34
	0.66
	0
	1
	0.002
	0.071
	1

	2
	6
	0
	0.98
	0.02
	1
	0
	0
	1

	3
	7
	0
	1
	0
	1
	0
	0
	1

	4
	7
	0
	0.8
	0.2
	1
	0
	0
	0.71

	5
	8
	0.04
	0.96
	0
	1
	0
	0
	1

	6
	8
	0
	0.96
	0.04
	1
	0
	0
	0.98

	7
	9
	0.02
	0.98
	0
	1
	0
	0
	1

	8
	9
	0
	0.72
	0.28
	1
	0
	0
	0.87

	9
	10
	0
	1
	0
	1
	0
	0
	1

	10
	10
	0
	0.56
	0.44
	1
	0
	0
	0.64

	11
	11
	0
	1
	0
	1
	0
	0
	1

	12
	11
	0
	0.54
	0.46
	1
	0
	0
	0.88

	13
	12
	0
	1
	0
	1
	0
	0
	1

	14
	12
	0
	0.94
	0.06
	1
	0
	0
	1

	15
	13
	0
	1
	0
	1
	0
	0
	1

	16
	13
	0
	1
	0
	1
	0
	0
	1

	17
	14
	0
	1
	0
	1
	0
	0
	1

	18
	14
	0
	1
	0
	1
	0
	0
	1

	19
	14
	0
	0.92
	0.08
	1
	0
	0
	1

	20
	15
	0
	1
	0
	1
	0
	0
	1


Based on this observation, we further propose the remained test conditions and criterions. Select SNR point {3dB,9dB}, {4dB,10dB} and {8dB,24dB}, {9dB,15dB} for Test 1 and Test 2 respectively. And the delta test requirement of [image: image2.png]CQInign — CQIypy =2



 seems possible. 

Proposal 1 : Select SNR point {3dB,9dB}, {4dB,10dB} and {8dB,24dB}, {9dB,15dB} for Test 1 and Test 2 respectively. 

3. CQI Trigger and Measurement

Since there is no uplink in Rel-13 LAA, the uplink grant DCI0 must be given through PCell with aperiodic CQI trigger. In the last meeting, companies has discussed about this part.

RAN4 is testing 2-CA LAA case, in order to trigger aperiodic CSI report, a UE receives DCI format-0 trigger through PCell for CA serving cells CSI reporting request with 2-bits. 

DCI Format 0 Field Name

· Flag for format0/format1A differentiation

· Hopping flag

· N_ULhop

· Resource block assignment

· MCS and RV

· NDI (New Data Indicator)

· TPC for PUSCH

· Cyclic shift for DM RS

· UL index (TDD only)

· Downlink Assignment Index (DAI)

· CQI request (1 bit, 2 bits or 3 bits)

The CQI request field values are explained through TS36.213 Table 7.2.1-1C to Table 7.2.1-1E, the test can utilizes one of the CSI reporting sets. Trigger-10 can be used for DCI-0.

In order to make the Trigger-10 indicate the SCell CSI report, an additional RRC configuration is required. 

SCellToAddModList {
….
CQI-ReportAperiodicProc-r11 ::=  SEQUENCE { 

cqi-ReportModeAperiodic-r11 CQI-ReportModeAperiodic, 

trigger01-r11 BOOLEAN, 

trigger10-r11 BOOLEAN, 

trigger11-r11 BOOLEAN 

}

}

An attached SCell listed in SCellToAddModList contains the two bit CSI reporting trigger configurations, the LAA SCell sets  trigger10-r11 =1.  
Observation 1 : Based on  TS36.213 Chapter 7.2.1, the test can utilizes one of the CSI reporting sets. Trigger-10 can be used for DCI-0 CSI request with related RRC configuration. 
In addition, RAN4 has endorsed on LS to RAN1 “LS on CSI measurement ambiguity in LAA.” Indeed, the meaning of “omitting” it is unclear. We expect various UE CSI reporting behaviors may appear in this case like copying the previous CQI report, or completely mute (ignore) CQI report, or report invalid CQI.
For a non-BL/CE UE, if there is no valid downlink or no valid special subframe for the CSI reference resource in a serving cell, CSI reporting is omitted for the serving cell in uplink subframe n.” (in RAN1 specification TS 36.213 for CSI reporting)
While RAN1 may try to clarify further on the ambiguous UE behaviors, RAN4 may further discuss how to handle the test conditions. A main interest of CQI tests put on CQI measurements at two different SNRs. If SCell burst PDSCH signal is always available at the moment triggering a CSI report, then the testing measurement won’t have an issue due the no valid downlink or no valid special subframes. Therefore we propose to consider an extra condition of LAA burst transmission that when CSI reporting request trigger must be sent while a burst PDSCH signal in LAA SCell is transmitted with full subframe. 
Proposal 2 : Propose to consider an extra test condition of LAA burst transmission that when CSI reporting request trigger must be sent while a burst PDSCH signal in LAA SCell is transmitted with full subframe.

Conclusions
In this contribution, we share intial LAA CQI measurement results and a remained CQI test configurations. We proposed as below. 
Proposal 1 : Select SNR point {3dB,9dB}, {4dB,10dB} and {8dB,24dB}, {9dB,15dB} for sub-Test 1 and sub-Test 2 respectively. 

Observation 1 : Based on  TS36.213 Chapter 7.2.1, the test can utilizes one of the CSI reporting sets. Trigger-10 can be used for DCI-0 CSI request with related RRC configuration.

Proposal 2 : Propose to consider an extra test condition of LAA burst transmission that when CSI reporting request trigger must be sent while a burst PDSCH signal in LAA SCell is transmitted with full subframe.
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Table 3: PUSCH 3-0 static test (FS3)
	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	20

	PDSCH transmission mode
	
	3

	Downlink power allocation
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	(
	dB
	0

	Propagation condition and antenna configuration
	
	Clause B.1 (2x2)

	SNR in subframes with [6] dB power boost (Note 2)
	dB
	9
	10
	14
	15

	SNR in subframes with [0] dB power boost (Note 2)
	dB
	3
	4
	8
	9
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	 dB[mW/15kHz]
	[TBD]
	[TBD]
	[TBD]
	[TBD]
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	dB[mW/15kHz]
	-98

	Subframe Configuration
	
	Non-MBSFN

	Cell Id
	
	0

	dmtc-Periodicity
	ms
	80

	dmtc-Offset
	
	0

	Number of control OFDM symbols
	
	3

	Max number of HARQ transmissions
	
	1

	CSI Report Type
	
	PUSCH 3-0

	PDSCH transmission model
	Basic model
	
	As specified in Section B.6.6

	
	subframeStartPosition
	
	s0

	
	Number of occupied symbols per subframe  
	
	14

	
	Continuously transmitting subframes per burst
	
	Randomly selected from {3, 8} with equal probability

	
	Power configuration for each burst
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is randomly selected from  {[TBD],[TBD] } or {[TBD], [TBD]} with equal probability

	Note 1:
Reference measurement channel RC.1 FDD according to Table A.4-1 with one sided dynamic OCNG Pattern OP.1 FDD as described in Annex A.5.1.1, except for category 1 UE use RC.4 FDD with two sided dynamic OCNG Pattern OP.2 FDD as described in Annex A.5.1.2.

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.

Note 3: 
PDCCH DCI format 0 with a trigger for aperiodic CQI shall be transmitted inPcell.


Table 4: PUSCH 3-1 static test (FS3)
	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	20 MHz

	Transmission mode
	
	9

	Downlink power allocation
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	dB
	0

	
	(
	dB
	0

	SNR in subframes with [6] dB power boost (Note 3)
	 dB
	TBD
	TBD
	TBD
	TBD

	SNR in subframes with [0] dB power boost (Note 3)
	
	TBD
	TBD
	TBD
	TBD
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	dB[mW/15kHz]
	TBD
	TBD
	TBD
	TBD
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	dB[mW/15kHz]
	-98
	-98

	Propagation condition and antenna configuration
	
	Clause B.1 (2x2)

	Beamforming Model
	
	As specified in Section B.4.3

	CRS reference signals
	
	Antenna ports 0

	CSI reference signals
	
	Antenna ports 15, 16

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

	CSI-RS reference signal configuration
	
	4

	CodeBookSubsetRestriction bitmap
	
	000001

	Reporting interval (Note 4)
	ms
	5

	Reporting mode
	
	PUSCH 3-1

	Sub-band size
	RB
	6 (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 RC.8 FDD according to Table A.4-1 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.

Note 4:
PDCCH DCI format 0 with a trigger for aperiodic CQI shall be transmitted in the SF#n where CSI-RS is configured for transmission in the secondary cell.
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