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1 Introduction
In RAN4#72bis the WF for eIMTA performance requirement coverage was agreed in [1]. The agreements for CSI requirements are reached as below:

· 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 this contribution we provide further proposals for TDD eIMTA CQI test based on above WF. 
2 Test coverage
2.1  Feature group #7-3 

In the agreed WF [1] the test purposes of aperiodic CSI measurement for UE which supports feature group #7-3 are explicitly listed. Corresponding test could be designed accordingly. These test requirements shall be applied to UEs which support feature group#7-3 only.

For periodic CSI measurement with only feature group#7-3 applied, no conclusion is captured in [1]. We would like to introduce our updated consideration on this. As we pointed in our previous contribution, if periodic CSI measurements are introduced for feature group#7-3, the test purposes should be as below:

· TM1-9 P-CQI test: verify the UE capability to measure the valid DL subframes 
· TM 10 P-CQI test: verify the UE capability of CSI feedback for one CSI process with 2 IMRs
For TM1-9, according to RAN1 TS36.213 the CQI reference resource for periodic measurement would be the same to the location in legacy release if UE is not configured by higher layer signalling EIMTA-MainConfigServCell-r12, which is related to the enabling of feature group#7-1. In the case of periodic CSI measurement with only feature group#7-3 configured, the only difference compared with Rel-10/Rel-11 CSI measurement with two subframe sets configured is the RRC signalling used to inform the subframe set. The UE behaviour according to the new subframe sets indication signalling has already been covered in aperiodic CQI test 1A in [1]. The situation is similar to TM10, as the reference resource maintains the same and the Rel-12 CSI subframe sets and addition IMR for a given CSI process could be tested by aperiodic test 1B. Consequently, we believe there is not necessary to introduce periodic CQI test for feature gourp#7-3 only.
2.2  Combined feature group #7-1&#7-3 

According to WF it is agreed to introduce test case(s) for UEs which support both feature group#7-1 &7-3 for TM1-9. For TM10 it seems that the common understanding is there is no need to introduced new test case in this condition. So this subsection focuses on the analysis on the TM1-9. The main question is whether the periodic CQI test is necessary. Our view is that the UE behaviour for periodic CQI measurement with both feature group#7-1& #7-3 enabled is different compared with the legacy definition. Other than the Rel-12 RRC signalling for CSI subframe set, the CSI reference resource is also impacted considering that the dynamic UL/DL reconfiguration will affect the determination of valid downlink subframe. Hence both periodic and aperiodic CQI should be tested for TM1-9 with feature group#7-1&7-3 capability. Following two test cases are proposed:
· Test case 2-1: TM1-9 periodic CQI requirement with below test purposes:
· UE’s capability to handle Rel-12 CSI subframe set configuration 

· UE’s capability to buffer periodic CSI measurements in case of dynamic UL/DL reconfiguration
· UE’s capability to handle PDSCH rate matching around two ZP-CSI-RS configurations.
· Test case 2-2: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 with dynamic UL/DL reconfiguration
· UE’s capability to handle PDSCH rate matching around two ZP-CSI-RS configurations.
3 CQI test design
3.1  Test design for feature group #7-3 only

In this branch of CQI test, The UL/DL configuration indicated by SIB1 for serving cell is chosen as UL/DL configuration# 2 and the csi-MeasSubframeSet-r12 is chosen as 0001000010. The example for relation of CSI request, CSI reference resource and CQI feedback subframe is shown in figure 1, where CSI request 1 triggers CSI feedback for CSI subframe set 1 and CSI request 2 triggers CSI feedback for CSI subframe set 2.
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Figure 1: illustration of CSI request and feedback relation in time domain 

The detail test parameters are suggested in table 3.1-1 and 3.1-2 for test 1A and test 1B respectively. The potential test metrics include sub-band differential CQI offset feedback probability, BLER criterion, and throughput for both test cases. For the propagation condition we still believe the fading channel is proper choice for aperiodic CQI measurement. But we are open to discuss if more justifications could be provided to convince us the use of AWGN for Test 1A and 1B. In addition, the TM1 is used as example in the test design for TM1-9, but we are also OK to choose other candidates, such as TM2 and TM9.
Table 3.1-1: test parameters for Test 1A 
	Parameter
	Unit
	Test 

	PDSCH transmission mode
	
	[TM1(port0)] 

	BW
	MHz
	10

	Special subframe configuration
	
	4

	Uplink-downlink configuration indicated by SIB-1
	
	2

	Propagation condition
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	Antenna configuration
	
	1x2

	CSI-RS signal
	
	Port 15 and 16

	Zero-power CSI-RS configuration 0
ICSI-RS / ZeroPowerCSI-RS bitmap
	
	[0/ 0010010000000000]

	Zero-power CSI-RS configuration 1
ICSI-RS / ZeroPowerCSI-RS bitmap
	
	[4/ 0010000010000000]

	Downlink power allocation  
	
[image: image4.wmf]A

r


	dB
	0

	
	
[image: image5.wmf]B

r


	dB
	0

	
	(
	dB
	0

	
[image: image6.wmf]1

oc

s

N

E

)


	dB
	TBD

	
[image: image7.wmf]2

oc

s

N

E

)


	dB
	TBD

	
[image: image8.wmf](

)

j

oc

N

at antenna port
	
[image: image9.wmf](

)

j

oc

N

1

 for subframe set 0
	dBm/15kHz
	-98

	
	
[image: image10.wmf](

)

j

oc

N

2

 for subframe set 1
	dBm/15kHz
	[-108]

	csi-MeasSubframeSet-r12
	
	0001000010

	CQI report interval
	Ms
	10ms

	CQI delay
	
	11 for CSI subframe set 1

10 for CSI subframe set 2

	CSI reporting mode
	
	PUCCH3-0

	Max number of HARQ transmissions
	
	1

	ACK/NACK feedback mode
	
	Multiplexing

	Sub-band size
	RB
	6 (full size)

	Note 1:
PDCCH DCI format 0 and 2-bit CSI request shall be transmitted in downlink SF#8 for CSI subframe set0 and SF#3 for CSI subframe set1 to allow CQI to multiplex with the HARQ-ACK on PUSCH in uplink subframe SF#7 and #2.


Table 3.1-2: test parameters for Test 1B 
	Parameter
	Unit
	Test 1

	Bandwidth
	MHz
	10 MHz

	Transmission mode
	
	10

	Uplink downlink configuration
	
	2

	Special subframe configuration
	
	4

	csi-MeasSubframeSet-r12
	
	0001000010

	Downlink power allocation
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	Propagation channel
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	Antenna configuration
	
	2x2

	Beamforming Model
	
	As specified in Section B.4.3

	Cell-specific reference signals
	
	Antenna ports 0,1

	CSI-RS signal 
	
	Antenna ports 15, 16

	CSI-RS  periodicity and subframe offset TCSI-RS / ∆CSI-RS
	
	5/0

	CSI-RS  configuration
	
	5

	Zero-power CSI-RS configuration 0 
ICSI-RS / ZeroPowerCSI-RS bitmap
	
	0 / 1000000000000000

	Zero-power CSI-RS configuration 1 
ICSI-RS / ZeroPowerCSI-RS bitmap
	
	3 / 0001000000000000

	CSI-IM 0 periodicity and subframe offset TCSI-RS / ∆CSI-RS/ZeroPowerCSI-RS bitmap
	
	10/0/1000000000000000

	CSI-IM 1 periodicity and subframe offset TCSI-RS / ∆CSI-RS/ ZeroPowerCSI-RS bitmap
	
	10/3/0001000000000000

	CSI-RS /CSI-IM/Reporting mode for subframe set 0
	
	CSI-RS /CSI-IM0/PUSCH3-1

	CSI-RS /CSI-IM/Reporting mode for subframe set 1
	
	CSI-RS/CSI-IM1/PUSCH3-1

	CodeBookSubsetRestriction bitmap
	
	000001

	Reporting interval (Note 9)
	ms
	10

	CQI delay
	ms
	11 for subframe set1

10 for subframe set2

	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 SF not later than SF#(n-4), this reported wideband CQI cannot be applied at the eNB downlink before SF#(n+4)

Note 2:
3 symbols allocated to PDCCH

Note 4:
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 5:
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 in uplink SF#7 and #2 for subframe set0 and set1 respectively.
Note 6:
For these sub-bands which are not selected for PDSCH transmission, TM10 OCNG should be transmitted.

Note 7:
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 and the reported CQI in subframe SF#7 of the previous frame is applied in downlink subframes until a new CQI (after CQI/PMI dropping) is available.


3.2  Test design for feature group #7-1&#7-3

As mentioned in previous sub-clause, TM1 also is applied as example in this section. But it is OK to use other transmission mode. And since the main test purpose is to validate the propose selection of CSI reference resource, fading propagation condition is still suggested rather than AWGN.   
3.2.1 Test 2-1
In this test the SIB1 UL-DL configuration is configuration #0 and the reconfiguration candidates are suggested to choose from UL-DL configuration #{1, 2}, to make sure there is one UL subframe per 5ms. The UL SF#2 is designed to carry the CQI for subframe set0, and UL SF#7 is used to transmit the CQI for subframe set1. The CQI period is configured as 10ms. Hence for the radio frame which is reconfigured as TDD UL-DL configuration #1 UE must be able to measure and buffer the estimation of SF#9. And for the radio frame which is reconfigured as TDD UL-DL configuration #2 UE must be able to measure and buffer the estimation of SF#3 and #9.

For test metric, the CQI accuracy, BLER criterion, and throughput, are still valid for TDD eIMTA test. Furthermore, the median CQI difference between two subframe sets also could be considered.

All the test parameters for this test case are captured in table 3.2.1-1. 

Table 3.2.1-1:  Fading P-CSI test for Test 2-1
	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	10 MHz

	PDSCH transmission mode
	
	1 (port 0 for CRS signal)

	uplink-downlink configuration indicated by SIB-1
	
	0

	Special subframe configuration
	
	4

	DL HARQ reference configuration
	
	2

	Periodic change of uplink-downlink configurations
	
	Randomly select one out of configuration 1, 2 

	Periodicity for the uplink-downlink configuration change
	Ms
	10ms

	Subframe for L1 uplink-downlink reconfiguration signalling
	
	Subframe #0

	csi-MeasSubframeSet-r12
	
	0001100011

	Downlink power allocation
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	Propagation channel
	
	EPA5

	Correlation and antenna configuration
	
	High (1 x 2)

	CSI-RS signal
	
	Port 15 and 16

	Zero-power CSI-RS configuration 0
ICSI-RS / ZeroPowerCSI-RS bitmap
	
	[0/ 0010010000000000]

	Zero-power CSI-RS configuration 1
ICSI-RS / ZeroPowerCSI-RS bitmap
	
	[4/ 0010000010000000]

	Reporting mode
	
	PUCCH 1-0

	Reporting periodicity
	Ms
	Npd =10

	Physical channel for CQI reporting
	
	PUSCH (Note 4)

	PUCCH Report Type
	
	4

	cqi-pmi-ConfigurationIndex
	
	9

	cqi-pmi-ConfigurationIndex2
	
	14

	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 SF not later than SF#(n-4), this reported wideband CQI cannot be applied at the eNB downlink before SF#(n+4).

Note 2:
Reference measurement channel according to Table A.4-2 for Category 2-8 with one sided dynamic OCNG Pattern OP.1 TDD as described in Annex A.5.2.1 and Table A.4-8 for Category 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:
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#5 and #0 when to allow periodic CQI to multiplex with the HARQ-ACK on PUSCH in uplink SF#2 and #7


3.2.2 Test 2-2
In this test the SIB1 and L1 signalling UL-DL configuration is the same as previous one. But the CQI interval is designed as 20ms for each CSI subframe set. To validate the UE ability of pre-measurement, it is suggested to send the reconfiguration signalling only on even radio frames with number #{0,2,4,6…..} and trigger CSI feedback the UL SF#4 and #9 in odd radio frames. The thinking is illustrated in the following figure.
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Figure 2 illustration of CSI feedback for Test 2-2
The sub-band differential CQI offset feedback probability, BLER criterion, and throughput are suggested to be used as test metric. 
All the test parameters for this test case are captured in table 3.2.2-1.

Table 3.2.2-1: Fading A-CSI test for Test2-2
	Parameter
	Unit
	Test 

	PDSCH transmission mode
	
	[TM1(port0 for CRS signal)] 

	BW
	MHz
	10

	Special subframe configuration
	
	4

	Downlink HARQ reference configuration
	
	2

	Initial uplink-downlink configuration indicated by SIB-1
	
	0

	Periodic change of uplink-downlink configurations
	
	Randomly select one out of configuration 1, 2 for 
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	Periodicity for the uplink-downlink configuration change
	ms
	10ms

	Subframe for L1 uplink-downlink reconfiguration signalling
	
	Subframe #0

	Propagation condition
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	Antenna configuration
	
	1x2

	CSI-RS signal
	
	Port 15 and 16

	Zero-power CSI-RS configuration 0
ICSI-RS / ZeroPowerCSI-RS bitmap
	
	[0/ 0010010000000000]

	Zero-power CSI-RS configuration 1
ICSI-RS / ZeroPowerCSI-RS bitmap
	
	[4/ 0010000010000000]

	Downlink power allocation  
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	dBm/15kHz
	[-108]

	csi-MeasSubframeSet-r12
	
	0001100011

	CQI report interval
	ms
	20ms

	CQI delay
	
	16 or 26

	CSI reporting mode
	
	PUCCH3-0

	Max number of HARQ transmissions
	
	1

	Sub-band size
	RB
	6 (full size)

	Note 1:
PDCCH DCI format 0 and 2-bit CSI request shall be transmitted in downlink SF#0 for CSI subframe set0 and SF#5 for CSI subframe set1 when 
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 to allow CQI transmission on PUSCH in uplink subframe SF#4 and #9.


4 Conclusion

In this contribution following test case are proposed for TDD eIMTA:

·  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
· Test case 2-1: TM1-9 periodic CQI requirement with below test purposes:
· UE’s capability to handle Rel-12 CSI subframe set configuration 

· UE’s capability to buffer periodic CSI measurements in case of dynamic UL/DL reconfiguration
· UE’s capability to handle PDSCH rate matching around two ZP-CSI-RS configurations.
· Test case 2-2: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 with dynamic UL/DL reconfiguration

· UE’s capability to handle PDSCH rate matching around two ZP-CSI-RS configurations.
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