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1. Introduction

In RAN4 #72bis the following agreements on the LTE TDD eIMTA CSI reporting requirements were reached [1]:

· 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 share our views on the test details for the agreed eIMTA CSI reporting tests for UEs which support feature group #7-3 only and, additionally, propose test cases for UEs which support feature groups #7-1 & #7-3.
2. CSI reporting test cases
Based on the last RAN4 meeting agreements two test cases were agreed to be introduced for UEs which support feature group #7-3 only:
· Test case 1A: TM1-9 aperiodic CQI requirement

· Test case 1B: TM10 aperiodic CQI requirement
Additional tests for UEs which support feature group #7-3 only and for UEs which support two features #7-1 and #7-3 jointly are for further discussion.
Test cases for joint feature group #7-3 only
The agreed test cases cover the Aperiodic CQI reporting functionality for both TM1-9 and TM10 operation, while the Periodic CQI reporting functionality is out of scope. Meanwhile, in Rel-12 new P-CSI procedures with respect to the CSI priority handling are introduced [2]:

· For eIMTA capable UEs the CSI measurement subframe set index is used to determine CSI priority for collision handling in periodic CSI reporting

· The priority for CSI reporting is defined as follows:

· CSI reporting type > CSI process > CC index > CSI subframe index

· CSI subframe index 0 > CSI subframe index 1
So, we think that an additional Test #1C for Periodic CQI reporting for TM1-9 operation should be introduced with the test purposes of verification the following functionality:

· UE’s capability to handle Rel-12 CSI subframe set configuration in case of Periodic CSI;
· UE’s capability to apply correct CSI priority for collision handling;
· UE’s capability to handle PDSCH rate matching around two ZP-CSI-RS configurations.
Proposal #1: Introduce P-CQI Test 1C for TM1-9 operation for UE supporting feature #7-3 only.

Test cases for joint feature groups #7-1 & #7-3
So far, no tests for the UEs supporting both features #7-1 and #7-3 were defined. Meanwhile, the feature #7-1 has direct impact on the identification of CSI reporting subframes and CSI reference resources.
P-CSI reporting subframes [2]:
· The configuration of periodic CSI is such that the set of subframes for periodic CSI reporting are only in uplink subframes based on the DL HARQ reference uplink-downlink configuration configured for the UE. 

P-CSI reference resources [2]:
· For UEs configured with eIMTA, for periodic CSI report in subframe n, the corresponding CSI reference resource is determined by the existing definition for TM 1 – 10 (in TS36.213 section 7.2.3), with the following additions: 

· If the eIMTA UE receives a valid UL-DL configuration for a radio frame via a reconfiguration DCI, the DL and special subframes according to the indicated UL-DL configuration in the radio frame can be valid CSI reference resources

· If the eIMTA UE does not receive a valid UL-DL configuration for a radio frame via a reconfiguration DCI, the DL and special subframes according to the SIB-1 UL-DL configuration in the radio frame can be valid CSI reference resources
A-CSI reference resources [2]:
· For a UE configured with eIMTA and two Rel-12 CSI subframe sets for aperiodic CSI report on an uplink subframe n,

· if there is no valid reference resource between A-CSI triggering subframe and subframe n-4, the DL reference resource for the A-CSI is a DL subframe prior to the triggering subframe, where the DL subframe is:

· a valid DL subframe, and

· corresponds to the triggered CSI subframe set, and

· the lowest indexed DL subframe for TM9 or the lowest indexed non-MBSFN DL subframe for TM 1-8 (according to the L1 indicated UL/DL configuration) in radio frame m, and

· the radio frame m is the latest radio frame containing at least one valid DL subframe for TM9 or one valid non-MBSFN DL subframe for TM 1-8 (according to the L1 indicated UL/DL configuration) for the triggered CSI subframe set
· Otherwise, the latest valid DL subframe (according to the L1 indicated UL/DL configuration) before subframe n-4 and corresponding to the triggered CSI subframe set is the DL reference resource for the A-CSI.

So, we think that at least one new test case needs to be introduced to verify correct UE implementation. In general, both A-CSI and P-CSI tests are needed to cover all new functionality. However, in order to reduce the number of tests, the Periodic CQI reporting Test 2C for TM1-9 operation can be defined only with the following additional test purposes on top of Test 1C:

· Correct CSI reference resource identification in case of using L1 TDD UL/DL reconfiguration
· Correct periodic CSI reporting procedures 

Proposal #2: Introduce P-CQI Tests 2C for TM1-9 operation for UEs supporting features #7-1 & #7-3.

Test cases summary and applicability

The full list of proposed test cases for feature #7-3 only capable UEs and #7-1 & #7-3 capable UEs is summarized in Table 1 (the new test cases are marked in green).

Table 1. CSI reporting test cases summary

	TDD mode

Test type
	Fixed TDD 
(7-3)
	Dynamic TDD 
(7-1 & 7-3)

	TM 1-9 A-CQI
	Test 1A
	FFS

	TM 10 A-CQI 
	Test 1B
	NA

	TM 1-9 P-CQI 
	Test 1C
	Test 2C

	TM 10 P-CQI 
	NA
	NA


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 1C
	No
	Yes
	Yes
	No
	No

	Test case 2C
	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 #3: Define CSI reporting test cases applicability in accordance to Table 2.
3. Test cases design
3.1 Aperiodic CQI reporting: Test cases 1A (TM1-9 A-CQI) and 1B (TM10 A-CQI)

The following general parameters are proposed for the aperiodic CQI reporting tests 1A and 1B:
· SIB1 TDD UL/DL configuration #2.
· 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.
The proposed aperiodic CQI reporting test setup is illustrated in Figure 1.
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Figure 1. Aperiodic CQI reporting test cases 1A and 1B 
A comprehensive set of parameters for the Tests 1A and 1B was proposed in [3]. Below, in Table 3 we provide our views on the respective test parameters following the suggested format.

Table 3. Parameters for test cases 1A and 1B
	Parameters
	Test 1A
	Test 1B

	System bandwidth 
	10MHz

	SIB1 TDD UL-DL configuration
	2

	Special subframe configuration
	4

	L1 UL-DL reconfiguration
	Not configured

	Transmission mode
	[9] 
	10

	Antenna configuration
	2x2

	Propagation conditions
	FFS

	CRS reference signal
	Antenna ports 0, 1

	CSI reference signal
	Antenna ports 15, 16

	NZP CSI-RS period / offset
	5/4 (SF 4, 9)

	NZP CSI-RS resource configuration
	0

	ZP CSI-RS 0 period / offset
	5/0 (SF 0, 5)

	ZP CSI-RS 0 configuration bitmap
	0000010000000000

	ZP CSI-RS 1 period / offset
	5/4 (SF 4, 9)

	ZP-CSI-RS 1 configuration bitmap
	0100000000000000

	CSI-IM parameters
	N/A
	FFS

	CSI feedback mode
	[PUSCH 3-1]
	[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 in subframe set 0 /1
	FFS (4-6 dB)

	Test metrics
	FFS (e.g. throughput ratio between CSI subframe set 0 and set 1)


3.2 Periodic CQI reporting: Test cases 1C (TM1-9 P-CQI) and 2C (TM1-9 P-CQI)
For the Periodic CQI reporting, the test cases 1C and 2C are proposed for the fixed and dynamic TDD environments, respectively.
Test case 1C

The following parameters are proposed for the periodic CQI reporting test in the systems without dynamic UL-DL re-configuration (see Figure 2):
· SIB1 TDD UL/DL configuration #2.
· No L1 UL/DL reconfiguration.
· 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).

· Note: To avoid CSI estimation on Special subframes, the 3 OFDM symbols DwPTS can be configured.
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Figure 2. Periodic CQI reporting test case 1C
Test case 2C
For the joint [7-1] / [7-3] periodic CQI reporting tests the following parameters are proposed (see Figure 3):
· 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 set #0/#1 – same as Test case 1C.
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Figure 3. Periodic CQI reporting test case 2C
The summary of proposed test parameters for test cases 1C and 2C is provided in Table 4.

Table 4. Parameters for test cases 1C and 2C
	Parameters
	Test 1C
	Test 2C

	System bandwidth 
	10MHz
	10MHz

	SIB1 TDD UL-DL configuration
	2
	0

	Special subframe configuration
	4
	4

	L1 UL-DL reconfiguration
	Not configured
	Configured

	Downlink HARQ reference configuration
	NA
	2

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

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

	Periodicity of dynamic UL/DL reconfiguration L1 transmission
	NA
	10 ms

	Transmission mode
	1

	Antenna configuration
	1x2 low correlation

	Propagation conditions
	AWGN

	CRS reference signal
	Antenna port 0

	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. The 5 ms reporting period is configured (i.e. SFs 2 and 7). CSI is not reported in SF #2 due to collision handling.

	Noc difference in subframe set 0 /1
	FFS (4-6 dB)

	Test metrics
	FFS


4. Conclusions

In this contribution, we provided our views on the LTE TDD eIMTA impacts on the CSI performance requirements. In summary, we make the following proposals:

Proposal #1: Introduce P-CQI Test 1C for TM1-9 operation for UE supporting feature #7-3 only.

Proposal #2: Introduce P-CQI Tests 2C for TM1-9 operation for UEs supporting features #7-1 & #7-3.

Proposal #3: Define CSI reporting test cases applicability in accordance to Table below.
	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 1C
	No
	Yes
	Yes
	No
	No

	Test case 2C
	No
	No
	No
	Yes
	Yes
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