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[bookmark: _Ref298777854]Introduction
In RAN4#72 meeting, one WF for demodulation and CSI test coverage TDD eIMTA is agreed in [1].  Based on the agreements, we have:
· UE demodulation requirements
· No new PDCCH/PCFICH, PHICH ,PBCH tests are defined for LTE TDD eIMTA
· The following test purpose is considered for PDSCH demodulation requirements introduction
· At least verification of properly handling dynamic UL-DL reconfiguration L1 signaling with different UL-DL configuration from SIB-1 should be included, and other purposes are not excluded.
· 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.
· How to design the final test cases based on features listed above are FFS. Companies are encouraged to provide more inputs in RAN4#72bis. 
In this paper, we address our view on how to design the test cases to address the above open issues. 

[bookmark: _Ref399755018]Test cases principle discussion
According to RAN1 agreements, we have three feature groups for eIMTA, The feature groups are listed in Table 1. In RAN4, as one general principle, RAN4 shall design test cases to maximize the test coverage to explore more features/functionalities with limited test cases. For eIMTA, the same principle shall be applied. 
[bookmark: _Ref399746919]Table 1: Feature group for eIMTA
	#
	Feature group
	Components
	Prerequisite feature groups

	7-1
	UL-DL re-configuration via L1 signaling for non-CA and CA (if supported) with TDD Pcell
	1) Support of explicit L1 signalling 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
	None

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

	7-2
	Subframe set dependent UL power control
	1) Subframe set dependent UL power control
	None

	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
	None



As another general principle in RAN4, RAN4 should design test case to cover the challenge part for the implementation. In eIMTA, as one example of the challenges, CSI reference resource may be BEFORE CSI request for aperiodic CSI report.  With this new CSI reference resource definition, UE needs to calculate CSI in advance and store more CSI information in the buffer. It is a kind of new requirement for UE implementation.  Hence, in RAN4, it is necessary to have some test(s) to cover this challenge. This feature is never tested in the past. In all the present aperiodic CSI report, the CSI reference resource is AFTER CSI request. In the following text, one example is given to show the new CSI reference resource definition for eIMTA.

Example: In Figure 1, one example about aperiodic CSI report is shown. In this example, the parameters are listed in Table 2. For aperiodic CSI report, the UE configured with the higher layer parameter EIMTA-MainConfigServCell-r12, and the UE configured with CSI subframe sets, the CSI reference shall be determined according to (as defined in 36.213): 
· for the UE configured in transmission mode 1-9,
· nCQI_ref  is the smallest value greater than or equal to 4 and subframe n-nCQI_ref  corresponds to a valid downlink or valid special subframe, where subframe n-nCQI_ref  is received on or after the subframe with the corresponding CSI request in an uplink DCI format;
· if there is no valid value for nCQI_ref  based on the above conditions, then nCQI_ref  is the smallest value such that the reference resource is in a valid downlink or valid special subframe n-nCQI_ref  prior to the subframe with the corresponding CSI request, where subframe n-nCQI_ref  is the lowest indexed valid downlink or valid special subframe within a radio frame;
[bookmark: _Ref399753512]Table 2: Example parameters for Aperiodic CSI report
	Parameters
	Value

	Value of CSI request field
	01

	csi-MeasSubframeSet-r12
	0001100011

	trigger-SubframeSetIndicator-r12
	S2

	DL-UL configuration in SIB-1
	Conf 0

	Downlink HARQ reference DL-UL configuration
	Conf 2



As a result, assuming the CSI request is send in subframe 0 of radio frame 1 and the report is performed in subframe 4 of radio frame 1, the CSI reference resource according to the above CSI reference resource definition is subframe 3 of radio frame 0. In this example, CSI reference resource is before the CSI request. 

[image: ]
[bookmark: _Ref399753454]Figure 1: CSI reference resource determination for aperiodic CSI report
In summary, two general principles are agreeable for the group:
Principle 1: RAN4 shall maximize the test coverage to explore more features/functionalities with limited test cases in eIMTA test. 
Principle 2: RAN4 should design test case to cover the challenge part for the new feature implementation
In the next section, based on these two principles, we propose our view on how to design the test cases. 
Test cases proposal
Following the above two principles discussed in Section 2, the test case list is proposed in Table 3. The purpose is to maximum the test coverage and explores more features/functionalities with limit test cases and further to verify UE to handle new challenge properly.   
· PDSCH performance test
In this test, TM2 is used. The purpose is to verify the UL-DL re-configuration via L1 signalling. It has been agreed in the WF [1]. 
· ePDCCH performance test
For Rel-12 ePDCCH, the main performance impact comes from the configuration of two ZP-CSI-RS. It is corresponding to the sub-feature 5 of Feature group 7-3. As one possible alternative, ePDCCH test is combined with PDSCH test. However, ePDCCH is one UE capability. Not all the eIMTA UE shall support ePDCCH. Hence, it may be not appropriate to use one test case to test feature group 7-1 and ePDCCH. 
In order to reduce the test case to verify the two ZP-CSI-RS impact on TM10 (corresponding to sub-feature 6 of feature group 7-3), the PDSCH transmission mode can be configures as TM10 in the ePDCCH performance test. With the setup, it is not necessary to define separate test case for TM10 with two ZP-CSI-RS. 
· Periodic CSI test for TM2
Rel-12 subframe set is one of main feature in eIMTA. The group have get consensus on this test case. In this test, in order to verify the impact of two ZP-CSI-RS for TM 1~9 (sub-item 4 of Feature group 7-3), two ZP-CSI-RS are configured, TM2 is configured as the transmission mode. 
· Aperiodic CSI test for TM9
Just as discussed in Section 2, the following feature defined in eIMTA is challenged and important:
· CSI reference resource is before CSI request for aperiodic report 
According to principle 2, we prefer to have aperiodic CSI test to verify the UE to have the capability to handle the case where CSI reference resource is before CSI request for aperiodic report. 
· CSI test with two CSI-IM for each CSI process
For CSI test, another new feature is the configuration of additional CSI-IM resource for a CSI process of TM 10. In Rel-11, for each CSI process, only one CSI-IM is configured. In Rel-12, when Rel-12 subframe set is configured, two sets of CSI-IM resource can be configured. This feature is corresponding to the sub-feature of feature group 7-3. In order to enable TM10 work properly with the new Rel-12 subframe set configuration, the test for this feature is pre-requisite. 
About important aspect for the feature group list is the inter-dependence of these features. According to the RAN decision, feature group 7-3 is independent of feature group 7-1. In order to avoid UE misunderstanding the relationship of feature group 7-1 and feature group 7-3, we propose UL-DL re-configuration is not via L1 signaling in ePDCCH performance test and CSI test for TM10. With this setup, it can increase the awareness of independence of feature group 7-1 and feature group 7-3. 
[bookmark: _Ref399765810]Table 3: Test cases list for eIMTA
	Test case
	Test configuration
	Test purpose

	
	L1
Signaling
	Rel-12 subframe set
	Two ZP-CSI-RS
	TM
	

	PDSCH Perf.
	Yes
	No
	No
	2
	· UL-DL re-configuration via L1 signaling ( Corresponding to 7-1)

	ePDCCH Perf.
	No
	Yes
	Yes
	10
	· 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 (Sub-item 6 of Feature group 7-3)

	Periodic CSI test for TM2
	Yes
	Yes
	Yes
	2
	· To handle different interference level
· Support of explicit L1 signalling of UL/DL reconfiguration (Corresponding to 7-1)
· CSI measurement and reporting with Rel-12 DL subframe sets for TM 1 – 9 (sub-item 1&2 of Feature group 7-3)
· Configuration of two ZP CSI-RS for TM 1 -- 9 and PDSCH RE mapping by rate matching around the configured ZP-CSI-RS configurations (sub-item 4 of Feature group 7-3)

	Aperiodic CSI test for TM 9
	Yes
	Yes
	No
	9
	· New definition of aperiodic CSI report
· New CSI reference resource definition

	CSI test with two CSI-IMs for each CSI process
	No
	Yes
	Yes
	10
	· 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 (sub-item 3 of Feature group 7-3)



Based on the above test, the test case coverage is shown in Table 4. The text with yellow background denotes it has been tested. From the test coverage distribution, we can see that most of the features are tested with the above test case list. 
[bookmark: _Ref399768156]Table 4: Test coverage for eIMTA with the proposed test cases in Table 3
	#
	Feature group
	Components
	Prerequisite feature groups

	7-1
	UL-DL re-configuration via L1 signaling for non-CA and CA (if supported) with TDD Pcell
	1) Support of explicit L1 signalling 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
	None

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

	7-2
	Subframe set dependent UL power control
	1) Subframe set dependent UL power control
	None

	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
	None

	Note:
The feature is tested
The feature is out of scope of demodulation/CSI test
The feature is not tested
	



Conclusion
In this paper, based on the analysis on the feature list of eIMTA, test case list is proposed for eIMTA following the two principles:
Principle 1: RAN4 shall maximize the test coverage to explore more features/functionalities with limited test cases in eIMTA test. 
Principle 2: RAN4 should design test case to cover the challenge part for the new feature implementation
The detail test setup is shown in Table 3. 
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