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[bookmark: _Ref298777854]Introduction
In RAN4 #72 meeting, eIMTA CSI/demodulation test setup is further discussed. One high level WF about eIMTA CSI/demodulation was agreed in [1]. In one companion paper [2], we further address our view on the test case list for eIMTA, as shown in Table 1. In this paper, we discuss details on the test setup for different test cases.
[bookmark: _Ref399765810]Table 1: Test cases list for eIMTA
	Test case
	Test configuration
	Test purpose

	
	L1
Signaling
	Rel-12 subframe set
	Two ZP-CSI-RS
	TM
	

	PDSCH Perf.
	Yes
	No
	No
	2
	· UL-DL re-configuration via L1 signaling ( Corresponding to 7-1)

	ePDCCH Perf.
	No
	Yes
	Yes
	10
	· Configuration of two ZP CSI-RS for TM 10 and EPDCCH RE mapping by rate matching around the configured ZP-CSI-RS configurations, if the UE supports TM10 and EPDCCH (Sub-item 6 of Feature group 7-3)

	Periodic CSI test for TM2
	Yes
	Yes
	Yes
	2
	· To handle different interference level
· Support of explicit L1 signalling of UL/DL reconfiguration (Corresponding to 7-1)
· CSI measurement and reporting with Rel-12 DL subframe sets for TM 1 – 9 (sub-item 1&2 of Feature group 7-3)
· Configuration of two ZP CSI-RS for TM 1 -- 9 and PDSCH RE mapping by rate matching around the configured ZP-CSI-RS configurations (sub-item 4 of Feature group 7-3)

	Aperiodic CSI test for TM 9
	Yes
	Yes
	No
	9
	· New definition of aperiodic CSI report
· New CSI reference resource definition

	CSI test with two CSI-IMs for each CSI process
	No
	Yes
	Yes
	10
	· CSI measurement and reporting with Rel-12 DL subframe sets for TM 10, and configuration of additional CSI-IM resource for a CSI processe for TM 10, if the UE supports TM10 (sub-item 3 of Feature group 7-3)




Common setup for demodulation/CSI
In this section, common setup for demodulation/CSI is discussed. In the WF [3], we have the following agreements:
· TDD UL-DL configurations:
· SIB1 TDD UL-DL configuration #0
· DL HARQ reference TDD UL-DL configuration is FFS (#2 or #5)
· Dynamic TDD UL-DL configurations  are FFS
· Option 1: Possible subset is {0, 1, 2, 6} for DL HARQ reference TDD UL-DL configuration #2
· Option 2: Possible subset is {0, 1, 2, 3, 4, 5, 6} for DL HARQ reference TDD UL-DL configuration #5
· Option 3: Possible subset is {0, 5} for DL HARQ reference TDD UL-DL configuration #5
· Dynamic TDD UL-DL configurations are randomly selected from a possible subset on a per-DCI basis.
For option 2, for subframe 6, in some configuration, it is a special subframe, and in other configuration, it is a normal subframe. It leads to some difficulties to collect the throughput. For Option 3, in most of the 36.101 defined test cases, subframe 5 will not use for PDSCH transmission in order to avoid the problem of SIB-1 transmission. In other words, for option 3, to some extent, only subset {0} is used for PDSCH transmission. Compared with the option 1, less benefit can be observed for option 2 and option 3. Hence, we prefer to use option 1.
Proposal 1: Using option 1 for dynamic TDD UL-DL configuration
For L1 reconfiguration DCI transmission parameters, in the WF [3], we have the following agreements:
· L1 reconfiguration DCI transmission parameters
· Periodicity of monitoring the L1 reconfiguration DCI is 10ms
· Set of subframes to monitor the L1 reconfiguration DCI is FFS
· Option 1: Set of subframes includes all SIB-1 DL/S subframes. Subframes for reconfiguration DCI transmission are chosen in a random way on a per-DCI basis.
· Option 2: The L1 reconfiguration DCI is transmitted in SF #0
· Other options are not precluded
For option 2, it is easy for UE cheating, since UE can only detect the SF #0 to pass the test. Further, according to the RAN1 agreements, the valid duration is dependent on the transmitted subframe for the L1
[bookmark: _Ref395569621]Table 2:  Valid duration for the L1 explicit signalling
	
Periodicity  (ms)
	


Offset  (ms) (0≤＜)
	Valid duration 

	10
	A X-bit bitmap to indicate a set of SIB-1 DL/S subframe. Starting from the MSB to LSB, the bitmap corresponds to subframe #{[Xa, Xb, Xc, …]}. The bit “1” indicates that UE shall monitor the reconfiguration DCI in the corresponding subframe, and the bit “0” indicates otherwise.
	“Current” for the reconfiguration DCI in subframe #0
“Next” for the reconfiguration DCI in the SIB1 DL/S subframes other than subframe #0



reconfiguration DCI, as shown in Table 1 [2].  If it is transmitted in SF #0, the valid duration is “current”. Otherwise, the valid duration is “Next”. If option 2 is adopted, only the “current” valid duration is verified, and the “next” valid duration is not verified. From the test coverage point of view, option 1 is much better than option 2. Hence, we prefer to have option 1 for the set of subframes to monitor. 
In RAN4#72 online meeting, some companies have different understanding to the definition of valid duration when the reconfiguration DCI is not in subframe #0. If the company cannot align with the definition of valid duration, it will put network at risk in case network wants to have other configuration in which reconfiguration DCI is transmitted other than subframe #0. It makes option 1 is more desirable. Hence, we propose: 
Proposal 2:  Option 1 is selected for the set of subframes to monitor the L1 reconfiguration DCI. 
Test setup for different test cases
PDSCH performance test
For PDSCH test, the traditional test  (section 8.2.2.2.1 of 36.101 ) for transmit diversity can be reused except some eIMTA related parameters are added. In Table 3, PDSCH test parameters for eIMTA are listed. The parameters which are specific to eIMTA are marked as yellow background.  
[bookmark: _Ref399802681]Table 3: Test Parameters for Transmit diversity Performance (FRC)
	Parameter
	Unit
	

	Downlink power allocation
	

	dB
	-3

	
	

	dB
	-3 (Note 1)

	
	
	dB
	0

	
at antenna port
	dBm/15kHz
	-98

	PDSCH transmission mode
	
	2

	tdd-Config in SIB-1 
	
	0

	eimta-HarqReferenceConfig
	
	sa2

	eimta-CommandPeriodicity
	
	sf10

	eimta-CommandSubframeSet-r12
	
	1100011000

	Transmission of eIMTA Command
	
	Random selected with equal probability from  eIMTA command subframe set

	UL-DL reconfiguration in explicit L1 signalling
	
	Random select with equal probability from {0,1,2,6}

	Reference channel
	
	TBD

	Test Metric
	
	Fraction of maximum throughput (@70%)

	Antenna Configuration
	
	2x2

	Channel model
	
	TBD

	Bandwidth
	MHz
	10

	UE category
	
	2-8

	
Note 1:	.



ePDCCH performance test
For ePDCCH performance test, the localized transmission with TM10 Type B quasi co-location type (section 8.8.3.2 of 36.101) can be reused with minor modification. The detail parameters are shown in Table 4. The text with yellow background is the modification part compared with Rel-11 ePDCCH performance test. The main modification is to add two ZP-CSI-RS configurations.
Periodic CSI test for TM2
For Periodic CSI test, PUCCH 1-0 static test (TDD) (Section 9.2.1.2 of 36.101) can be reused in addition to the eIMTA related parameters, as shown in Table 5. The main difference compared with traditional PUCCH 1-0 static test (TDD) is different noise level may be used for fixed subframes and flexible subframes. 
Aperiodic CSI test for TM9
For aperiodic CSI test, test case for PUSCH 3-1 (CSI reference symbol)  (Section 9.3.1.2.2 of 36.101) could be re-used in addition to the eIMTA related parameters, as shown in Table 6. Besides eIMTA related parameters, two Rel-12 subframe sets are configured. 
CSI test with two CSI-IMs for each CSI process
For CSI test with two CSI-IMs for each CSI process, the test case designed for Minimum requirement PUCCH 1-1 (With Single CSI Process) (Section 9.2.4.2 of 36.101) can be reused with minor modification. The modification is as shown in Table 7 marked as yellow background. The main modification is to add the Rel-12 subframe set, and configure two CSI-IMs. The BLER metric can be reused for each subframe set. Other metric can be further discussed. 

[bookmark: _Ref399791385]Table 4: Test Parameters for Localized Transmission TM10 Type B quasi co-location type
	Parameter
	Unit
	Test 2

	
	
	TP 1
	TP 2

	PHICH duration
	
	Normal

	Downlink power allocation
	

	dB
	0

	
	

	dB
	0

	
	

	dB
	-3

	
	

	dB
	0

	[image: ]
	dB
	Reference value in Table 8.8.3.2-2
	Reference value in Table 8.8.3.2-2

	
at antenna port
	dBm/15kHz
	-98

	Bandwidth
	MHz
	10
	10

	Number of configured EPDCCH Sets
	
	2 (Note1)

	EPDCCH-PRB-Set ID (setConfigId)
	
	0
	1

	Transmission type of EPDCCH-PRB-set
	
	Localized
	Localized

	Number of PRB pair per EPDCCH-PRB-set 
	PRB
	8
	8

	EPDCCH beamforming model
	
	Annex B.4.5
	Annex B.4.5

	PDSCH transmission mode
	
	TM10
	TM10

	PDSCH transmission scheduling
	
	Probability of occurrence of PDSCH transmission is 30% (Note 3)
	Probability of occurrence of PDSCH transmission is 70% (Note 3)

	CSI reference signal configurations
	
	Antenna ports 15,16
	Antenna ports 15,16

	Non-zero power CSI reference signal (NZPId=1)
	CSI reference signal configuration
	
	N/A
	0

	
	CSI reference signal subframe configuration ICSI-RS
	
	N/A
	0

	Non-zero power CSI reference signal (NZPId=2)
	CSI reference signal configuration
	
	10
	N/A

	
	CSI reference signal subframe configuration ICSI-RS
	
	0
	N/A

	Zero power CSI reference signal
(ZPId=1)
	CSI-RS Configuration list (ZeroPowerCSI-RS bitmap)
	Bitmap
	N/A
	1000010000000000

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

	Zero power CSI reference signal
(ZPId=2)
	CSI-RS Configuration list (ZeroPowerCSI-RS bitmap)
	Bitmap
	N/A
	1000010000000000

	
	CSI-RS Configuration list (ZeroPowerCSI-RS bitmap)
	
	N/A
	3

	Zero power CSI reference signal
(ZPId=3)
	CSI-RS Configuration list (ZeroPowerCSI-RS bitmap)
	Bitmap
	1000010000000000
	N/A

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

	Zero power CSI reference signal
(ZPId=4)
	CSI-RS Configuration list (ZeroPowerCSI-RS bitmap)
	
	0100001000000000
	N/A

	
	CSI-RS subframe configuration ICSI-RS
	
	3
	N/A

	PQI set 0
(Note 4)
	Non-Zero power CSI RS Identity (NZPId)
	
	N/A
	1

	
	Zero power CSI RS Identity (ZPId)
	
	N/A
	1 & 2

	PQI set 1
(Note 4)
	Non-Zero power CSI RS Identity (NZPId)
	
	2
	N/A

	
	Zero power CSI RS Identity (ZPId)
	
	3&4
	N/A

	Number of PDCCH symbols
	Symbols
	1 (Note 2)

	EPDCCH starting position
	
	pdsch-Start-r11=2 (Note 2)
	pdsch-Start-r11=2 (Note 2)

	Subframe configuration
	
	Non-MBSFN
	Non-MBSFN

	Time offset between TPs
	s
	N/A
	2

	Frequency shift between TPs
	Hz
	N/A
	200

	Cell ID
	
	0
	126

	TDD UL/DL configuration
	
	2

	TDD special subframe
	
	1

	Note 1: 	Resource blocks nPRB = 0, 7, 14, 21, 28, 35, 42, 49 are allocated for both the first set and the second set.
Note 2:	The starting OFDM symbol for EPDCCH is determined from the higher layer signalling pdsch-Start-r11. And CFI is set to 1.
Note 3:	The TP from which PDSCH is transmitted shall be randomly determined independently for each subframe. Probabilities of occurrence of PDSCH transmission from TP 1 and TP 2 are specified.
Note 4:	For PQI set 0, PDSCH and EPDCCH are transmitted from TP 2.  For PQI set 1, PDSCH and EPDCCH are transmitted from TP1. EPDCCH and PDSCH are transmitted from same TP.



Minimum Performance
	Test number
	Aggregation level
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Antenna configuration and correlation Matrix 
	Reference value

	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	1
	2 ECCE
	R.59 FDD
	OP.7 FDD
	EVA5
	2 x 2 Low
	1
	TBD





[bookmark: _Ref399793488]Table 5: PUCCH 1-0 static test (TDD)
	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	10

	PDSCH transmission mode
	
	2

	Uplink downlink configuration
	
	2

	Special subframe configuration
	
	4

	Downlink power allocation
	

	dB
	0

	
	

	dB
	0

	
	
	dB
	0

	Propagation condition and antenna configuration
	
	AWGN (2 x 2)

	tdd-Config in SIB-1 
	
	0

	eimta-HarqReferenceConfig
	
	sa2

	eimta-CommandPeriodicity
	
	sf10

	eimta-CommandSubframeSet-r12
	
	1100011000

	Transmission of eIMTA Command
	
	Random selected with equal probability from  eIMTA command subframe set

	UL-DL reconfiguration in explicit L1 signalling
	
	Random select with equal probability from {0,1,2,6}

	csi-MeasSubframeSet-r12
	
	0001100011

	Interference model
	
	Use different interference level for two CSI subframe set

	Zero power CSI reference signal (ZPId=1)
	CSI-RS Configuration list (ZeroPowerCSI-RS bitmap)
	1000010000000000

	
	CSI-RS subframe configuration ICSI-RS
	0

	Zero power CSI reference signal
(ZPId=2)
	CSI-RS Configuration list (ZeroPowerCSI-RS bitmap)
	1000010000000000

	
	CSI-RS Configuration list (ZeroPowerCSI-RS bitmap)
	3

	SNR (Note 2)
	dB
	TBD
	TBD
	TBD
	TBD

	

	 dB[mW/15kHz]
	TBD
	TBD
	TBD
	TBD

	

	dB[mW/15kHz]
	-98
	-98

	Max number of HARQ transmissions
	
	1

	Physical channel for CQI reporting
	
	PUSCH (Note 3)

	PUCCH Report Type
	
	4

	Reporting periodicity 
	ms
	Npd = 10

	cqi-pmi-ConfigIndex
	
	9 

	cqi-pmi-ConfigIndex2
	
	14

	ACK/NACK feedback mode
	
	Multiplexing

	Note 1:	Reference measurement channel RC.1 TDD according to Table A.4-1 with one sided dynamic OCNG Pattern OP.1 TDD as described in Annex A.5.2.1.
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 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#3 and #8 to allow periodic CQI to multiplex with the HARQ-ACK on PUSCH in uplink subframe SF#7 and #2.




[bookmark: _Ref399794497]Table 6: Sub-band test for TDD
	Parameter
	Unit
	Test 1

	Bandwidth
	MHz
	10 MHz

	Transmission mode
	
	9

	Uplink downlink configuration
	
	2

	Special subframe configuration
	
	4

	Downlink power allocation
	

	dB
	0

	
	

	dB
	0

	
	

	dB
	0

	
	
	dB
	0

	SNR (Note 3)
	 dB
	TBD
	TBD

	

	dB[mW/15kHz]
	TBD
	TBD

	

	dB[mW/15kHz]
	TBD
	TBD

	Propagation channel
	
	

Clause B.2.4 with s, a = 1, Hz

	Antenna configuration
	
	2x2

	Beamforming Model
	
	As specified in Section B.4.3

	CRS reference signals
	
	Antenna port 0

	CSI reference signals
	
	Antenna port 15,16

	tdd-Config in SIB-1 
	
	0

	eimta-HarqReferenceConfig
	
	sa2

	eimta-CommandPeriodicity
	
	sf10

	eimta-CommandSubframeSet-r12
	
	1100011000

	Transmission of eIMTA Command
	
	Random selected with equal probability from  eIMTA command subframe set

	UL-DL reconfiguration in explicit L1 signalling
	
	Random select with equal probability from {0,1,2,6}

	csi-MeasSubframeSet-r12
	
	0001100011

	Interference model
	
	Use different interference level for two CSI subframe set

	CSI-RS periodicity and subframe offset
TCSI-RS / ∆CSI-RS 
	
	5/ 3

	CSI-RS reference signal configuration
	
	4

	CodeBookSubsetRestriction bitmap
	
	000001

	Reporting interval (Note 4)
	ms
	5

	CQI delay
	ms
	TBD

	Reporting mode
	
	PUSCH 3-1

	Sub-band size
	RB
	6 (full size)

	Max number of HARQ transmissions
	
	1

	ACK/NACK feedback mode
	
	Multiplexing

	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 TDD according to Table A.4-1 with one/two sided dynamic OCNG Pattern OP.1/2 TDD as described in Annex A.5.2.1/2.
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 downlink SF#3 and #8 to allow aperiodic CQI/PMI/RI to be transmitted on uplink SF#2 and #7.



[bookmark: _Ref399802414]Table 7: PUCCH 1-1 static test (TDD)
	Parameter
	Unit
	Test 1

	
	
	TP1
	TP2

	Bandwidth
	MHz
	10
	

	PDSCH transmission mode
	
	10
	

	Uplink downlink configuration
	
	2
	

	Special subframe configuration
	
	4
	

	Downlink power allocation (Note 1)
	

	dB
	0
	0

	
	

	dB
	0
	0

	
	Pc
	dB
	-6
	-6

	
	
	dB
	-3
	N/A

	Cell ID
	
	0

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

	csi-MeasSubframeSet-r12
	
	0001100011
	N/A

	Interference model
	
	Use different interference level for two CSI subframe set

	CSI reference signals
	
	Antenna ports 15,…,22
	N/A

	CSI-RS periodicity and subframe offset  TCSI-RS / ∆CSI-RS
	
	5/3
	N/A

	CSI-RS configuration
	
	0
	N/A

	Zero-Power CSI-RS configuration
ICSI-RS / ZeroPowerCSI-RS bitmap
	
	3 /
0010000000000000
	3 / 1000010000000000

	The second Zero-Power CSI-RS configuration
ICSI-RS / ZeroPowerCSI-RS bitmap 
	
	0 /
0010000000000000
	3 / 1000010000000000

	CSI-IM configuration
ICSI-RS / ZeroPowerCSI-RS bitmap
	
	3 /
0010000000000000
	N/A

	The second CSI-IM configuration
ICSI-RS / ZeroPowerCSI-RS bitmap
	
	0 /
0010000000000000
	N/A

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

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

	CodeBookSubsetRestriction bitmap
	
	0x0000 0000 0020 0000 0000 0001 0000
	100000

	SNR (Note 3) 
	dB
	TBD
	  TBD
	TBD

	

	dB[mW/15kHz]
	TBD
	TBD
	TBD

	

	dB[mW/15kHz]
	-98

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

	Max number of HARQ transmissions
	
	1
	N/A

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

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

	Physical channel for RI reporting
	
	PUSCH
	N/A

	PUCCH Report Type for RI/ first PMI
	
	TBD
	N/A

	Reporting periodicity 
	ms
	Npd = TBD
	N/A

	CQI Delay
	ms
	TBD
	N/A

	cqi-pmi-ConfigurationIndex
	
	3
	N/A

	ri-ConfigIndex
	
	805 (Note 6)
	N/A

	ACK/NACK feedback mode
	
	Multiplexing
	N/A

	PDSCH scheduled sub-frames
	
	Aligned with csi-MeasSubframeSet-r12

	Timing offset between TPs
	us
	0

	Frequency offset between TPs
	Hz
	0

	Note1:	Reference measurement channel RC.10 TDD according to Table A.4-1 with one sided dynamic OCNG Pattern OP.1 TDD as described in Annex A.5.2.1.
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#3 and #8 to allow periodic CQI/PMI to multiplex with the HARQ-ACK on PUSCH in uplink SF#7 and #2.
Note 6:	RI reporting interval is set to the maximum allowable length of 160ms to minimise collisions between RI, CQI/PMI and HARQ-ACK reports. In the case when all three reports collide, it is expected that CQI/PMI reports will be dropped, while RI and HARQ-ACK will be multiplexed. At eNB, CQI report collection shall be skipped every 160ms during performance verification.



Conclusion
In this contribution, we provide details on how to setup the demodulation and CSI test for eIMTA. The parameters are listed in Table 3~Table 7. We hope the group can consider these parameters in the eIMTA demodulation/CSI discussion. 
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