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1 Introduction

In the RAN4 #72 meeting, the eIMTA CSI requirements were discussed in [1]~[5], and a WF [6] on eIMTA performance and CSI requirements was agreed. Based on the previous discussion, the following agreements were reached on eIMTA CSI requirements:

· CSI requirements

· No new PMI, and RI tests are defined for LTE TDD eIMTA

· The new CQI requirements shall be defined at least for UE CQI measurement and reporting with Rel-12 DL subframe sets
· Following items are candidate CQI test purposes as sub features of CQI measurement and reporting with Rel-12 DL subframe sets. RAN4 have no discussion on the prioritization of these features.

· Aperiodic/Periodic CSI report with Rel-12 signaling concerning on new configuration
· CSI measurement and reporting with Rel-12 DL subframe sets for TM 1 - 9 

· CSI measurement and reporting with Rel-12 DL subframe sets for TM 10, and configuration of additional CSI-IM resource for a CSI processes for TM 10, if the UE supports TM10

· CSI reference resource identification
· Following item is FFS:
· Whether each CQI test case is designed for joint test for UE capability 7-1 and 7-3 or UE capability 7-3 only

· RE mapping with the additional ZP-CSI-RS configuration should also be considered as candidate test purpose. Whether it is verified in demodulation or CSI requirement is FFS.

In this contribution, we will further discussion the test cases for eIMTA CSI requirements.
2 Test purpose
Before discuss the eIMTA, we would like to review the capability of eIMTA firstly. The following features lists of eIMTA are involved in [7]: 

	7. eIMTA
	7-1
	UL-DL re-configuration via L1 signaling for non-CA and CA (if supported) with TDD Pcell 
	1) Support of explicit L1 signaling of UL/DL reconfiguration by UE-group-common PDCCH on Pcell CSS
2) Scheduling/HARQ timing and HARQ feedback according to DL/UL reference configurations

	
	7-1a
	UL-DL re-configuration via L1 signaling with FDD Pcell
	1) Support of explicit L1 signaling of UL/DL reconfiguration by UE-group-common PDCCH on Pcell CSS
2) HARQ feedback according to DL/UL reference configurations

	
	7-2
	Subframe set dependent UL power control
	1) Subframe set dependent UL power control

	
	7-3
	Rel-12 Subframe set dependent CSI measurement / feedback and PDSCH/EPDCCH RE mapping with 2 ZP-CSI-RS configurations
	1) Rel-12 DL CSI subframe set configuration for a serving cell
2) CSI measurement and reporting with Rel-12 DL subframe sets for TM 1 -- 9 
3) 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
4) Configuration of two ZP CSI-RS for TM 1 -- 9 and PDSCH RE mapping by rate matching around the configured ZP-CSI-RS configurations
5) Configuration of two ZP CSI-RS for TM 1 -- 9 and EPDCCH RE mapping by rate matching around the configured ZP-CSI-RS configurations, if the UE supports EPDCCH
6) 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


As feature 7-1(7-1a) has been verified in eIMTA PDSCH demodulation test, and feature 7-2 doesn’t need a RAN4 performance test, so in this eIMTA CSI requirements, the test purpose is mainly verifying the correct behavior on feature 7-3 with respect to the following detailed aspects:

· CSI measurement should be performed based on two Rel-12 DL CSI subframe set configuration

· For TM1-9, Configuration of two ZP CSI-RS and PDSCH/EPDCCH RE mapping by rate matching around the configured ZP-CSI-RS configurations
· For TM10, configuration of additional CSI-IM resource; Configuration of two ZP CSI-RS and PDSCH/EPDCCH RE mapping by rate matching around the configured ZP-CSI-RS configurations
· If a UE configured with eIMTA (with feature 7-1) and two Rel-12 CSI subframe, the DL reference CSI resource for both aperiodic and periodic CSI report should follow new UE behaviour depending on dynamic UL/DL configuration in L1 signalling. 

Considering above detailed features, regarding there doesn’t reach an agreement whether the feature 7-3 is independent with feature 7-1 for eIMTA capability, so the following tests cases may be adopted:

· non-eIMTA (without 7-1), periodic and/or aperiodic CSI, TM9, two ZP CSI-RS configuration

· eIMTA, periodic and/or aperiodic CSI, TM9, two ZP CSI-RS configuration
· eIMTA, periodic and/or aperiodic, TM10, additional CSI-IM resource
For the purpose of simplifying the test setup and reducing the tests number, we suggest prioritizing the following two test cases:
Proposal 1: high-prioritize two CSI tests for the verification on the eIMTA feature 7-3

· feature7-3 only, periodic CSI, TM9, two ZP CSI-RS configuration

· feature7-1 and 7-3, aperiodic CSI, TM9, two ZP CSI-RS configuration

3 eIMTA CSI requirements

In this section, we will further discuss the test setup in this section.

3.1 PUCCH 1-0 CQI definition test
This test is verifying the feature 7-3 only, with configurations of TM9 and two ZP CSI-RS configurations. The proposed test setup is given in Figure 1.
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Figure 1: Test setup for CQI PUCCH 1-0 definition test

Firstly, we capture the UL/DL configuration #2, and define subframe {3, 8} for 1st CSI subframe set and subframe {4, 9} for 2nd CSI subframe set. The PDSCH scheduling will only exist in subframe {3, 4, 8, 9} based on corresponding CSI subframe sets. Subframe 0 and 5 will be not used in this test because of different available PRB resource. 
Secondly, we suggest reusing some configuration in FeICIC CQI definition test, such as propagation condition, antenna configuration and transmission mode.

Thirdly, Two different Noc level would be in introduced in this test, such as Noc1 for 1st CSI subframe set and Noc2 for 2nd CSI subframe set. 2-6 dB SNR bias would be considered between Noc1 and Noc2 corresponding to 1~3 CQI classes.

Finally, BLER criterion on two CSI subframe sets is suggested.

In sum, we propose that:

Proposal 2: For feature 7-3 periodic CQI test, the following test parameters are proposed

· PUCCH 1-0 CQI definition test
· SIB1 UL/DL configuration : #2

· subframe #4 and #9 for 1st CSI subframe set and subframe #3 and #8 for 2nd CSI subframe set;

· Two Noc levels: one for 1st restricted subframe set; the other for 2nd restricted subframe set, which 2~6dB higher;

· Propagation condition and antenna configuration: the same as FeICIC CQI definition test;

· Transmission mode: the same as FeICIC CQI definition test;

· Test metric: BLER criterion on both restricted subframe sets.

3.2 eIMTA PUSCH 3-0 frequency selective CQI test

Since the aperiodic CQI triggering scheme for eIMTA is different from the existing one, we propose to have PUSCH 3-0 frequency selective CQI test for the aperiodic CQI test for eIMTA. The proposed test setup is provided in Figure 2. 
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Figure 2: Test setup for CQI PUSCH 3-0 frequency-selective test

Firstly, we propose to use #0 for SIB1 UL/DL configuration, and #2 for DL reference configuration. With this configuration, a dynamic UL-DL configuration set {0, 1, 2, 6} could be randomly selected and transmit reconfiguration DCI appear with 10ms periodicity.

Then, two CSI subframe sets could be configuration as {0, 1, 5, 6} and {3, 4, 8, 9}, and we propose to trigger CQI measurement for 1st CSI set on subframe #0 and for 2nd CSI set on subframe #5. 
Thirdly, Two different Noc level would be in introduced in this test, such as Noc1 for 1st CSI subframe set and Noc2 for 2nd CSI subframe set. 2-6 dB SNR bias would be considered between Noc1 and Noc2 corresponding to 1~3 CQI classes.

In sum, we propose that:

Proposal 3: For feature 7-1 and 7-3, aperiodic CQI test, the following test parameters are proposed

· PUSCH 3-0 CQI fading test
· UL HARQ reference configuration: UL-DL configuration #0
· Downlink HARQ reference configuration: UL-DL configuration #2;

· Dynamic UL-DL configuration set would be randomly selected from {0, 1, 2, 6} with 10ms periodicity.
· Two Noc levels: one for 1st restricted subframe set; the other for 2nd restricted subframe set, which 2~6dB higher;

· CQI reporting interval for both sets: 10ms;

4 Conclusion
In this contribution, we discuss how to set up the eIMTA CSI requirements. Based on our analysis, two CSI tests are proposed as high priority, which are:
Proposal 1: high-prioritize two CSI tests for the verification on the eIMTA feature 7-3

· feature7-3 only, periodic CSI, TM9, two ZP CSI-RS configuration

· feature7-1 and 7-3, aperiodic CSI, TM9, two ZP CSI-RS configuration

Also, we propose detailed test setup for these two tests:

Proposal 2: For feature 7-3 periodic CQI test, the following test parameters are proposed

· PUCCH 1-0 CQI definition test

· SIB1 UL/DL configuration : #2

· subframe #4 and #9 for 1st CSI subframe set and subframe #3 and #8 for 2nd CSI subframe set;

· Two Noc levels: one for 1st restricted subframe set; the other for 2nd restricted subframe set, which 2~6dB higher;

· Propagation condition and antenna configuration: the same as FeICIC CQI definition test;

· Transmission mode: the same as FeICIC CQI definition test;

· Test metric: BLER criterion on both restricted subframe sets.

Proposal 3: For feature 7-1 and 7-3, aperiodic CQI test, the following test parameters are proposed

· PUSCH 3-0 CQI fading test

· UL HARQ reference configuration: UL-DL configuration #0
· Downlink HARQ reference configuration: UL-DL configuration #2;

· Dynamic UL-DL configuration set would be randomly selected from {0, 1, 2, 6} with 10ms periodicity.
· Two Noc levels: one for 1st restricted subframe set; the other for 2nd restricted subframe set, which 2~6dB higher;

· CQI reporting interval for both sets: 10ms;
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