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1 Introduction

In the RAN4 #72 meeting, the eIMTA demodulation and CSI requirements were discussed in [1]~[7], and a WF [8] on eIMTA performance requirements was agreed. Based on the previous discussion, the following agreements were reached on eIMTA PDSCH demodulation requirements:
Functional eIMTA PDSCH demodulation test [8]:
· Test purposes (last meeting agreement)

· At least verification of properly handling dynamic UL-DL reconfiguration L1 signalling with different UL-DL configuration from SIB-1

· Minimum set of UE capabilities is FFS

· TDD UL-DL configurations:

· SIB1 TDD UL-DL configuration #0

· DL HARQ reference TDD UL-DL configuration is FFS (#2 or #5)

· Dynamic TDD UL-DL configurations  are FFS

· Option 1: Possible subset is {0, 1, 2, 6} for DL HARQ reference TDD UL-DL configuration #2

· Option 2: Possible subset is {0, 1, 2, 3, 4, 5, 6} for DL HARQ reference TDD UL-DL configuration #5

· Option 3: Possible subset is {0, 5} for DL HARQ reference TDD UL-DL configuration #5

· Dynamic TDD UL-DL configurations are randomly selected from a possible subset on a per-DCI basis.

· L1 reconfiguration DCI transmission parameters

· Periodicity of monitoring the L1 reconfiguration DCI is 10ms

· Set of subframes to monitor the L1 reconfiguration DCI is FFS

· Option 1: Set of subframes includes all SIB-1 DL/S subframes. Subframes for reconfiguration DCI transmission are chosen in a random way on a per-DCI basis.

· Option 2: The L1 reconfiguration DCI is transmitted in SF #0

· Other options are not precluded

· Single carrier setup is used
· Performance metric is FFS 

· Potential options: 

· Fraction of max throughput

· SNR required to reach x% of maximum throughput

· PDCCH error rate

· Other options are not excluded

UE demodulation requirements [9]:
· 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.
In this contribution, we will further discussion the test cases for eIMTA PDSCH demodulation requirements.

2 Test purposes and performance metric
In the previous RAN4 meeting, it was agreed to introduce functional PDSCH demodulation test to verify eIMTA impacts on the UE demodulation. In our opinion, this functional test is captured only to verify the correct UE behaviour 7-1 “UL-DL re-configuration via L1 signaling for non-CA and CA (if supported) with TDD Pcell”, which requires:

·  Support of explicit L1 signalling of UL/DL reconfiguration by UE-group-common PDCCH on Pcell CSS

·  Scheduling/HARQ timing and HARQ feedback according to DL/UL reference configurations
Based on the above consideration, we propose that:

Proposal 1: The test the test purposes of eIMTA demodulation requirements are verifying the correct UE behaviour 7-1 with respect to:
· Receiving the dynamic UL-DL reconfiguration via explicit L1 signaling, 

· Performing the PDCCH/PDSCH receiving in the DL and special subframes which are indicated in dynamic UL/DL reconfiguration

· Performing HARQ scheduling/feedback timeline according to DL HARQ reference UL-DL configuration
3 Test setup

In this section, we would discuss the test setup for eIMTA functional PDSCH demodulation requirements:
Test parameters of UL-DL configurations and reconfiguration DCI
As discussed in our previous contribution [10][11], we suggest the initial uplink-downlink configuration is 0 (indicated by SIB-1), the downlink HARQ reference configuration is #5. With such configurations, the dynamic UL/DL configuration in L1 signalling could be extensively used the entire candidate UL/DL configuration {0, 1, 2, 3, 4, 5, 6}.
The uplink-downlink configuration is proposed to be changed every 10ms (every frame), and regarding the subframes to monitor the reconfiguration DCI, for the purpose of test coverage, subframe  #0, #1, #5 or #6 could be randomly selected for dynamic UL/DL reconfiguration.

Proposal 2: For the functional PDSCH performance test, the following test parameters are proposed:
· The UL-DL configuration in SIB1 is 0 (UL HARQ reference configuration) 

· Downlink HARQ reference configuration: UL-DL configuration 5
· UL-DL configuration will be reconfigured every 10ms, and one configuration out of configurations of{0, 1, 2, 3, 4, 5, 6} will be randomly selected with equal probability
· Subframe #0, #1, #5 or #6 is randomly selected for dynamic UL-DC reconfiguration L1 transmission
Interference level
In eIMTA, the UE could observe different types of downlink interference, which are normal downlink interference in the fixed DL subframe indicated in SIB1, and mixed downlink and uplink interference in the flexible DL subframe indicated in dynamic DCI signalling. As the downlink receiver for eIMTA UE couldn’t perform different receiver for downlink or uplink interference, and apparently results in the same demodulation performance under similar interference level. So we think it’s not necessary to explicit downlink and uplink interference for PDSCH demodulation tests. 

Furthermore, although the interference level may vary between fixed DL subframe and flexible DL subframe, but in our opinion, the correct UE behaviour to perform PDSCH receiving with different interference level in different subframe is not a complex implementation issues and has been verified in previous RAN4 tests. So, we also don’t think it's necessary to model different interference level for two kinds subframe.

Regarding the following concerns, we propose that:

Proposal 3: It’s not necessary to model different interference types and levels for eIMTA demodulation requirements.
Transmission mode and antenna configuration
Regarding the transmission mode and antenna configuration, common configurations can be captured for eIMTA demodulation tests, such as 2x2 medium and TM2. Regarding the DMRS-based transmission, it could be tested in eIMTA CSI requirements together with eIMTA 7-3 features. 

Proposal 4: Capture 2x2 medium and TM2 for eIMTA demodulation requirements.
Test metric
Potential performance metric is fraction of max throughput, SNR required to reach x% of maximum throughput and PDCCH error rate, and our previous contributions had proposed the performance of PDCCH DCI format 1c as the test metrics under fading channel for eIMTA functional demodulation tests. But meanwhile most companies hold the views on keeping eIMTA functional tests as traditional PDSCH tests.

Regarding the test purpose of verifying the correct UE behaviours with respect to the downlink scheduling and HARQ timing, the PDSCH retransmission and HARQ combination may be needed to be involved in this test, considering that, the metric of SNR required to reach x% of maximum throughput could also be considered:
Proposal 5: SNR @ xx% maximum throughput could be used as the test metric.
4 Conclusion
In this contribution, we discuss how to set up the eIMTA PDSCH demodulation requirements. Based on our analysis,  the following proposals are suggested:

Proposal 1: The test the test purposes of eIMTA demodulation requirements are verifying the correct UE behaviour 7-1 with respect to:
· Receiving the dynamic UL-DL reconfiguration via explicit L1 signaling, 

· Performing the PDCCH/PDSCH receiving in the DL and special subframes which are indicated in dynamic UL/DL reconfiguration

· Performing HARQ scheduling/feedback timeline according to DL HARQ reference UL-DL configuration
Proposal 2: For the functional PDSCH performance test, the following test parameters are proposed:
· The UL-DL configuration in SIB1 is 0 (UL HARQ reference configuration) 

· Downlink HARQ reference configuration: UL-DL configuration 5
· UL-DL configuration will be reconfigured every 10ms, and one configuration out of configurations of{0, 1, 2, 3, 4, 5, 6} will be randomly selected with equal probability
· Subframe #0, #1, #5 or #6 is randomly selected for dynamic UL-DC reconfiguration L1 transmission
Proposal 3: It’s not necessary to model different interference types and levels for eIMTA demodulation requirements.
Proposal 4: Capture 2x2 medium and TM2 for eIMTA demodulation requirements.
Proposal 5: SNR @ xx% maximum throughput could be used as the test metric.
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