Page 4
Draft prETS 300 ???: Month YYYY
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]3GPP TSG-RAN WG4 #74	R4-150683
Athens, Greece, 9th Feb – 13th Feb 2015

Source: 	Ericsson
[bookmark: Title]Title:	Further discussion on eIMTA CSI test
Agenda Item:	6.2.3
Document for:	Discussion
[bookmark: _Ref298777854]Introduction
In RAN4 #72bis meeting, some agreements for CSI/demodulation test setup were achieved and captured in [1] as: 
· CSI requirements
· No new PMI, and RI tests are defined for LTE TDD eIMTA as agreed in R4-145371
· At least following test cases are agreed to be introduced for UEs which support feature group#7-3 only:
· Test case 1A: TM1-9 aperiodic CQI requirement with below test purposes:
· UE’s capability to handle Rel-12 CSI subframe set configuration 
· UE’s capability to support new aperiodic CSI reporting procedure based on 2 bit CSI request field.
· UE’s capability to buffer aperiodic CSI measurements in case when the CSI reference resource is before the A-CSI trigger
· UE’s capability to handle PDSCH rate matching around two ZP-CSI-RS configurations.
· Test case 1B:TM10 aperiodic CQI requirement with below test purposes:
· UE’s capability to handle Rel-12 CSI subframe set configuration 
· UE’s capability to support new aperiodic CSI reporting procedure based on 2 bit CSI request field.
· UE’s capability for TM10 CSI measurement with 2 CSI-IM per CSI process
· UE’s capability to buffer aperiodic CSI measurements in case when the CSI reference resource is before the A-CSI trigger
· Additionally, it is agreed to introduce test case(s) for UEs which support feature group#7-1 &7-3 for TM1-9. The test details are FFS.
In [2], the CSI setup are further refined.  In this paper, based on the latest agreements, we refine our view on the test setup for CSI test. 
Test setup for CSI
Test case 1A: Non-TM10 aperiodic CQI reporting requirement for feature group #7-3 only
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 as shown in Table 1. In the setup, two Rel-12 subframe sets are configured and two ZP-CSI-RS are configured. The Rel-12 subframe set is 
0 0 0 1 1 1 1 0 1 0.
The example is shown in Figure 1. In this example, there are two CSI subsets, subframe 3, 4, 5, and 8 belong to CSI subset 1, and subframe 0, 1, 6, and 9 belong to CSI subset 2. Subframe 3 and subframe 8 are the downlink subframes with the capability to trigger CSI report. 
Further, in order to verify the UE’s capability to buffer aperiodic CSI measurements in case when the CSI reference resource is before the A-CSI trigger, Subframe 3 is used for scheduling a report whose associated CSI reference resource is in the different CSI subset from the triggering downlink subframe. For example, subframe 3 triggers a report for CSI subset 2. In order to avoid some UE to made short cut and just use the CSI measurements in the latest downlink subframes rather than buffer the CSI measurements according to the specification in case the CSI reference resource is before the A-CSI trigger, we can set all downlink subframes after A-CSI trigger but before the reported uplink subframe with the same interference level as the downlink subframe with the trigger. In this example, subframe 4, 5 are configured with the same interference level as subframe 3. 
[image: ]
[bookmark: _Ref403414392]Figure 1: Aperiodic CSI test setup for TM2
For transmission mode, we prefer to use CRS-based transmission scheme for test case 1A. Since CSI reference resource is before trigger, CRS-based transmission scheme may need buffer more channel state information. Hence, it is more challenge for the UE implementation. Hence, CRS-based transmission scheme is more valuable for this test. 
[bookmark: _Ref399794497]Table 1: Sub-band test for TDD
	Parameter
	Unit
	Test 1

	Bandwidth
	MHz
	10 MHz

	Transmission mode
	
	2

	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, 1

	CSI reference signals
	
	Antenna port 15,16

	tdd-Config in SIB-1 
	
	2

	csi-MeasSubframeSet-r12
	
	0001111010

	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

	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: _GoBack]
Test case 1B: TM10 aperiodic CQI reporting requirement for feature group #7-3 only
As agreed in [2], the test purpose of Test 1B is:
· UE’s capability to handle Rel-12 CSI subframe set configuration 
· UE’s capability to support new aperiodic CSI reporting procedure based on 2 bit CSI request field.
· UE’s capability for TM10 CSI measurement with 2 CSI-IM per CSI process
· UE’s capability to buffer aperiodic CSI measurements in case when the CSI reference resource is before the A-CSI trigger
For this test, 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 2 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: _Ref399802414]Table 2: PUCCH 3-1 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
	
	0001000010
	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 
	
	4 /
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
	
	4 /
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

	Reporting mode
	
	PUSCH 3-1
	

	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.



Test case 2A: Non-TM10 periodic CQI reporting requirement for the feature group #7-1 & 7-3
According to the agreements, the test purpose of Test 2A is:
· UE’s capability to handle Rel-12 CSI subframe set configuration 
· UE’s capability to handle dynamically changed UL-DL configuration
· UE’s capability to handle PDSCH rate matching around two ZP-CSI-RS configurations.
For this purpose, we propose periodic CSI test for TM9 under eIMTA setup (corresponding to #7-1) and two Rel-12 subframe sets (corresponding to #7-3). 
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 3. 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. 
[bookmark: _Ref399793488]Table 3: PUCCH 1-0 static test (TDD)
	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	10

	PDSCH transmission mode
	
	9

	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 = TBD

	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.



Conclusion
In this contribution, we provide details on how to setup the CSI test for eIMTA. The parameters are listed in Table 1~Table 3. We hope the group can consider these setups in the eIMTA CSI discussion. 
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