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1. Introduction

In RAN4 #73 multiple further agreements on the LTE TDD eIMTA CSI reporting requirements were reached and are captured in [1]. In this contribution, we continue discussion on the details of the agreed eIMTA CSI reporting tests and also share our views on the test cases coverage and applicability.
2. Test cases coverage applicability
The summary of the agreed LTE TDD eIMTA CSI reporting test cases is provided in Table 1. In our view, the current test coverage is rather broad and no additional test case are needed.
Table 1. CSI reporting test cases coverage
	Features

Test case
	CSI reporting
	TM
	Required eIMTA features

	Test 1A
	Aperiodic CQI
	TM 1-9
	7-3

	Test 1B
	Aperiodic CQI
	TM 10
	7-3

	Test 2A
	Periodic CQI
	TM 1-9
	7-1 & 7-3


Proposal #1: Do not defined additional CSI reporting test cases for LTE TDD eIMTA.

To limit the number of tests to pass the clear rules for the new CSI reporting tests applicability need to be defined. Our preferences with regards to the test case applicability depending on the supported UE capabilities are shown in Table 2.
Table 2. CSI reporting test cases applicability

	UE capability

Test case
	7-1 only
	7-3 only
	7-1 & 7-3

	
	
	No TM10
	TM10
	No TM10
	TM10

	Legacy CSI tests
	Yes
	Yes
	Yes
	Yes
	Yes

	Test case 1A
	No
	Yes
	Yes
	Yes
	Yes

	Test case 1B
	No
	No
	Yes
	No
	Yes

	Test case 2A
	No
	No
	No
	Yes
	Yes


Note: “No TM10” stands for UE without TM10 capabilities, while “TM10” mean that UE supports TM10 with either single or multiple CSI processes.

Proposal #2: Define CSI reporting test cases applicability in accordance to Table 2.

3. Test case 1A (TM1-9 A-CQI, eIMTA 7-1)

In the previous meeting the following agreements on the Test Case 1A were reached [1]:
Test purpose of test case 1A 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 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.

Consider following parameters for initial investigation. Other options are not precluded:

· This test is for feature group #7-3 only
· Propagation conditions

· Option 1: static channel

· Option 2: fading channel

· Antenna configuration: [2x2]

· Transmission mode: [TBD]

· SIB1 TDD UL-DL configuration:

· Option 1: Configuration #2

· Option 2: Configuration #1

· Two Noc levels are defined. One is used for the subframes associated with CSI subframe set #0; the other is used for the subframes associated with CSI subframe set #1. Companies are welcome to provide input on the Noc value in the next meeting. 

· Two CSI subframe sets are configured

· The details for these two configurations are FFS. 

· CSI feedback mode

· [PUSCH 3-1]
· Two zero-power CSI reference signal are configured

· The details for these two configurations are FFS. 

· Test metric: TBD

The following parameters are proposed for the aperiodic CQI reporting test 1A:
· SIB1 TDD UL/DL configuration #2
· Transmission mode: TM 9

· Propagation conditions: Assuming that the test aims to check correct measurements for the two CSI subframe set rather than subband CQI reporting, AWGN conditions can be applied and B.1 model can be used.

· CSI subframe sets:

· CSI subframe set #0:
· Subframes {0, 1, 5, 6, 8, 9}.
· CQI reporting is triggered every frame in subframe #3.

· CQI report is done in subframe #7.
· CSI subframe set #1:
· Subframes {3, 4}.
· CQI reporting is triggered every frame in subframe #8.

· CQI report is done in subframe #2.
· CSI feedback mode: PUSCH 3-1
· PDSCH resource allocation: Non full bandwidth resource allocation is preferred to allow easier integration of the EPDDCH functionality in the test. For instance, 6 PRB resource allocation can be applied.
· Test metrics: The ratio of the throughput in different CSI subframe sets can be used as the test metrics to check that UE applies correct rate-matching around two ZP CSI-RS. In addition, the CQI difference for the two CSI subframe sets can be used.

The proposed aperiodic CQI reporting test setup CSI subframe sets and CQI report triggering, reporting and CSI reference resources are illustrated in Figure 1.
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Figure 1. Aperiodic CQI reporting test case 1A
Below, in Table 3 we provide our views on the test parameters.
Table 3. Parameters for test case 1A

	Parameters
	Test 1A

	System bandwidth 
	10MHz

	SIB1 TDD UL-DL configuration
	2

	Special subframe configuration
	4

	L1 UL-DL reconfiguration
	Not configured

	Transmission mode
	9

	Antenna configuration
	2x2

	Propagation conditions
	B.1

	CRS reference signal
	Antenna ports 0, 1

	CSI reference signal
	Antenna ports 15, 16

	NZP CSI-RS period / offset
	10/0 (SF 0)

	NZP CSI-RS resource configuration
	0

	ZP CSI-RS 0 period / offset
	10/0 (SF 0)

	ZP CSI-RS 0 configuration bitmap
	0100000000000000

	ZP CSI-RS 1 period / offset
	10/4 (SF 4)

	ZP-CSI-RS 1 configuration bitmap
	0010000000000000

	CSI feedback mode
	PUSCH 3-1

	CSI subframe 
set 0
	Subframe set
	0, 1, 5, 6, 8, 9

	
	A-CSI trigger
	SF 3

	
	A-CSI report
	SF 7

	CSI subframe 
set 1
	Subframe set
	3, 4

	
	A-CSI trigger
	SF 8

	
	A-CSI report
	SF 2

	Noc difference between CSI subframe set 0 /1
	[4-6] dB

	PDSCH resource allocation
	6 PRB

	Maximum number of HARQ transmissions
	1

	Codebook subset restriction
	FFS

	Test metrics
	Throughput ratio between CSI subframe set 0 and set 1

CQI difference between CSI subframe set 0 and set 1


Proposal #1: Use parameters in Table 3 for the Test Case 1A.
4. Test case 1B (TM10 A-CQI, eIMTA 7-1)

In the previous meeting the following agreements on the Test Case 1B were reached [1]:

Test purpose of test case 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

Consider following parameters for initial investigation. Other options are not precluded:

· This test is for feature group #7-3 only
· Propagation conditions

· Option 1: static channel

· Option 2: fading channel

· Antenna configuration: [2x2]

· Transmission mode: TM10

· SIB1 TDD UL-DL configuration

· Option 1: Configuration #2

· Option 2: Configuration #1

· Two Noc levels are defined. One is used for the subframes associated with CSI subframe set #0; the other is used for the subframes associated with CSI subframe set #1. Companies are welcome to provide input on the Noc value in the next meeting. 

· Two CSI subframe sets are configured

· The details for these two configurations are FFS.

· CSI feedback mode

· [PUSCH 3-1]
· Two zero-power CSI reference signal are configured

· The details for these two configurations are FFS. 

· One CSI process is configured and two CSI-IMs are configured for each CSI process. 

· The details are FFS.

· Test metric: TBD

The parameters for the Test case 1B are the same as for the test case 1A with the exception of using TM10 and addition of the TM10-specific parameters for CSI-IM. Below, in Table 4 we provide our views on the test case 1B parameters.
Table 4. Parameters for test case 1B

	Parameters
	Test 1A

	System bandwidth 
	10MHz

	SIB1 TDD UL-DL configuration
	2

	Special subframe configuration
	4

	L1 UL-DL reconfiguration
	Not configured

	Transmission mode
	10

	Antenna configuration
	2x2

	Propagation conditions
	B.1

	CRS reference signal
	Antenna ports 0, 1

	NZP CSI-RS period / offset
	10/0 (SF 0)

	NZP CSI-RS resource configuration
	0

	ZP CSI-RS 0 period / offset
	10/0 (SF 0)

	ZP CSI-RS 0 configuration bitmap
	0100000000000000

	ZP CSI-RS 1 period / offset
	10/4 (SF 4)

	ZP-CSI-RS 1 configuration bitmap
	0010000000000000

	NZP CSI-RS period / offset
	10/0 (SF 0)

	CSI-IM 0 
	Same as ZP CSI-RS 0

	CSI-IM 1 
	Same as ZP CSI-RS 1

	CSI feedback mode
	PUSCH 3-1

	CSI subframe 
set 0
	Subframe set
	0, 1, 5, 6, 8, 9

	
	A-CSI trigger
	SF 3

	
	A-CSI report
	SF 7

	CSI subframe 
set 1
	Subframe set
	3, 4

	
	A-CSI trigger
	SF 8

	
	A-CSI report
	SF 2

	Noc difference between CSI subframe set 0 /1
	[4-6] dB

	PDSCH resource allocation
	6 PRB

	Maximum number of HARQ transmissions
	1

	Codebook subset restriction
	FFS

	Test metrics
	Throughput ratio between CSI subframe set 0 and set 1

CQI difference between CSI subframe set 0 and set 1


Proposal #2: Use parameters in Table 4 for the Test Case 1B.
5. Test case 2A (TM1-9 P-CQI, eIMTA 7-1 & 7-3)

In the previous meeting the following agreements on the Test Case 1B were reached [1]:

Test purpose of test case 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.

Other test purposes are not precluded.

A second test also for the feature group #7-1 & 7-3 is not precluded.
Consider following parameters for initial investigation. Other options are not precluded:

· CSI feedback mode:[PUCCH 1-0]
· Propagation conditions: 

· Option 1: fading channel

· Option 2: Static channel

· Antenna configuration: [2x2]

· Transmission mode: FFS (non TM10)

· SIB1 TDD UL-DL configuration [#0]

· Downlink HARQ reference UL-DL configuration [ #2]

· Dynamic UL-DL configuration would be randomly selected from set of 

· Option 1: {0, 1, 2, 6}.

· Option 2: {0, 2}.

· Noc levels : TBD

· Two CSI subframe sets are configured

· The details for these two configurations are FFS.

· Test metric: TBD

The following parameters are proposed for the Test case 2A:
· SIB1 TDD UL/DL configuration #0
· DL HARQ reference TDD UL/DL configuration #2
· Dynamic TDD UL/DL configurations {0, 2} are switched in a cyclic manner
· Periodicity of UL/DL reconfiguration is 10ms. The L1 reconfiguration DCI is transmitted in subframe #5.

· CSI subframe sets:

· CSI subframe set #0:
· Subframes {0, 1, 5, 6}.
· Periodic CQI report is done in subframe #2 (period 10 ms).
· CSI subframe set #1:
· Subframes {3, 4, 8, 9}.
· Periodic CQI report is done in subframe #7.

· The 5 ms reporting period is configured (i.e. SFs 2 and 7). CSI is not reported in SF #2 due to collision handling (in case of wrong implementation CSI for subframe set 0 will not be reported).

· Transmission mode: TM 2
· Propagation conditions: Static B.1 model AWGN conditions can be applied.

· CSI feedback mode: PUCCH 1-0
· PDSCH resource allocation: Non-wideband resource allocation is used to avoid PBCH and synchronization signals overhead. For instance, the center 6 PRBs can be excluded from the resource allocation.
· Test metrics: The ratio of the throughput in different CSI subframe sets can be used as the test metrics to check that UE applies correct rate-matching around two ZP CSI-RS. In addition, the CQI difference for the two CSI subframe sets can be used.
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Figure 2. Periodic CQI reporting test case 2A
The summary of proposed test parameters for test case 2A is provided in Error! Reference source not found..

Table 5. Parameters for test case 2A
	Parameters
	Test 2A

	System bandwidth 
	10MHz

	SIB1 TDD UL-DL configuration
	0

	Special subframe configuration
	4

	L1 UL-DL reconfiguration
	Configured

	Downlink HARQ reference configuration
	2

	Dynamic UL/DL configuration in L1 signalling
	Cyclically selected from {0, 2}

	Subframe of dynamic UL/DL reconfiguration L1 transmission
	SF #5

	Periodicity of dynamic UL/DL reconfiguration L1 transmission
	10 ms

	Transmission mode
	2

	Antenna configuration
	2x2 

	Propagation conditions
	B.1

	CRS reference signal
	Antenna port 0, 1

	NZP CSI-RS
	Not configured

	ZP CSI-RS
	Not configured

	Reporting mode
	PUCCH 1-0

	CSI subframe set 0
	Subframe set
	0, 1, 5, 6

	
	P-CSI report
	Periodic CQI report is done in subframe #2 (period 10 ms)

	CSI subframe set 1
	Subframe set
	3, 4, 8, 9

	
	P-CSI report
	Periodic CQI report is done in subframe #7. 5 ms reporting period (i.e. SFs 2 and 7). CSI is not reported in SF #2 due to collision handling.

	Noc difference between CSI subframe set 0 /1
	[4-6] dB

	PDSCH resource allocation
	44 PRB pairs (0-21, 28-49)

	Maximum number of HARQ transmissions
	1

	Test metrics
	Throughput ratio between CSI subframe set 0 and set 1

CQI difference between CSI subframe set 0 and set 1


Proposal #3: Use parameters in Table 5 for the Test Case 2A.
6. Conclusions

In this contribution, we have shared our further views on the eIMTA CSI reporting test setups. In summary we make the following proposals:
Proposal #1: Use parameters in Table 3 for the Test Case 1A.
Proposal #2: Use parameters in Table 4 for the Test Case 1B.
Proposal #3: Use parameters in Table 5 for the Test Case 2A.
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