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1. Introduction
In RAN4 #72, discussion on eIMTA performance requirements was mostly dedicated to clarification of CSI test purpose as captured in WF [1]. For demodulation test, little progress was made except for decision to preclude PDCCH, PCFICH, PHICH and PBCH tests.  Thus, we can use agreements in RAN4 #71 [2] as a starting point. In RAN4 #71, there was a general agreement that functional PDSCH demodulation tests should be introduced to verify UE capability to properly handle dynamic UL-DL reconfiguration L1 signaling with different UL-DL configuration from SIB-1. However, there are still a number of open issues as listed below. 
· Whether to introduce a test to verify EPDCCH rate matching functionality
· Test methodology/metric for functional eIMTA PDSCH demodulation test
· Test set up details for functional eIMTA PDSCH demodulation test
· Interference model to be used in eIMTA test

In this contribution, we provide further discussion on open issues for PDSCH demodulation test for TDD eIMTA and provide our proposals. 
2. Discussion
2.1. UE capability for eIMTA feature

In RAN1 #78, it was agreed to define feature group 7-3 for Rel-12 subframe set dependent CSI measurement/report as independent feature from feature group 7-1 for eIMTA. This decision implies that there could be UE implementation with following feature group combination. 
· 7-1 UE supporting only eIMTA feature.

· 7-3 UE supporting only Rel-12 subframe set dependent CSI measurement/report. 

· 7-1 & 7-3 UE supporting both eIMTA and Rel-12 subframe set dependent CSI measurement/report.

In the discussion below, we will consider all 3 different UE implementation. 
2.2. PDSCH/EPDCCH rate matching test 
For 7-3 feature, new requirement for PDSCH demodulation is configuration of two ZP-CSI-RS and PDSCH/EPDCCH rate matching around configured ZP-CSI-RS resource elements. ZP-CSI-RS configuration was introduced from Rel-10 to enable PDSCH rate matching around ZP-CSI-RS. In order to allow configuration of two CSI-IM that cannot be covered by one ZP-CSI-RS, it was decided to add configuration of additional ZP-CSI-RS with different 5ms offset. Since CSI-IM is supposed to be in different SF for subframe set dependent CSI measurement, two ZP-CSI-RSs will be configured on different subframe offset. 
When UE supports feature group 7-3, UE can be configured with up to two ZP-CSI-RS configurations. RRC signaling to configure up to two ZP-CSI-RS configurations could be different between TM1-9 and TM10 UE but those RRC signaling was already defined in Rel-11 with one ZP-CSI-RS configuration. Only change in Rel-12 is to allow up to two ZP-CSI-RS configurations instead of one. Rate matching around ZP/NZP-CSI-RS is a feature introduced from Rel-10 for TM9 and extended in Rel-11 CoMP to allow flexible ZP/NZP-CSI-RS configuration. For example, UE is supposed to do rate matching around multiple CSI-RSs and one ZP-CSI–RS associated with dynamic PQI signaling. In our view, even though rate matching around additional ZP-CSI-RS configuration is a new feature, rate matching around CSI-RS is not a new requirement in UE implementation and does not require separate test. However, it would be fine if this feature is combined in other test to cover other test purpose. For example, verification of PDSCH rate matching around two ZP-CSI-RS configurations can be combined into CSI test. PDSCH demodulation test will focus on verificaiton of feature group 7-1 and thus be applicable to 7-1 UE irrespective of 7-3 feature is also implemented on the UE or not. 
Proposal 1. Don’t introduce separate test to verify PDSCH/EPDCCH rate matching with two ZP-CSI-RS configurations. Instead, this feature can be verified in CSI test for feature group 7-3.
2.3. Functional PDSCH demodulation test
2.3.1. Test methodology/metric

Various test methodologies/metrics were discussed regarding functional eIMTA PDSCH demodulation test such as PDSCH throughput test in clean channel (similar to SDR test), PDSCH throughput test in fading channel (similar to FRC test) and PDCCH test. According to RAN1 specification, main changes for PDSCH transmission in eIMTA are
· Dynamic UL-DL reconfiguration via explicit L1 signaling

· HARQ scheduling/feedback timeline according to DL HARQ reference UL-DL configuration
All of three test methodologies can verify dynamic UL-DL reconfiguration via explicit L1 signaling. However, correct implementation of HARQ operation can be verified only by PDSCH throughput test in fading channel with sufficient HARQ retransmission. In PDSCH transmission test in clean channel or PDCCH test, we can verify whether UE monitors flexible DL subframes according to UL-DL reconfiguration for PDSCH demodulation but cannot verify whether UE implemented correct HARQ timeline, i.e., ACK/NACK feedback and HARQ combining for retransmitted packets, when there is dynamic UL-DL reconfiguration. PDSCH demodulation test with FRC in fading channel is the only way to verify correct HARQ operation of eIMTA UE. 
Proposal 2. Employ PDSCH throughput test in fading channel as functional eIMTA PDSCH demodulation test. 
2.3.2. Noise/interference modeling
For noise/interference modeling, there were 3 different views.

· explicit model BS-to-UE interference

· apply different Noc level between fixed and flexible subframe

· apply same Noc level between fixed and flexible subframe

 RAN4 introduced explicitly modeled interference only when test purpose included verification of advanced UE receiver implementation such as CRS-IC, MMSE-IRC or NAICS receiver. For eIMTA WI, we don’t see any agreed test purpose regarding advanced UE receiver implementation. Thus, we should preclude explicit interference modeling in the discussion. 
There could be some benefit in modeling interference level difference between fixed and flexible DL subframe by different Noc level. For example, we can verify UE capability to handle time varying interference by applying different Noc level. However, such UE implementation was already verified in eICIC/FeICIC demodulation and CSI tests wherein largely different Noc is applied between ABS and non-ABS subframe. Since Rel-12 eIMTA UE needs to fulfill both FeICIC and eIMTA performance requirements, we can assume that eIMTA UE can handle dynamic interference variation without modeling interference level difference in eIMTA test. If we specify different Noc level between fixed and flexible subframes, it could be challenging to specify FRC and corresponding performance requirements. In [3], it was proposed to assign different MCS and collect separate throughput for fixed and flexible subframe. However, with HARQ enabled, it would be impossible to have separate throughput measurement on two subframe sets. 
Proposal 3. Specify same Noc level across all DL subframes in eIMTA PDSCH demodulation test. 

2.3.3. Test set up
There are a few TBD parameters in test set up. For DL HARQ reference UL-DL configuration, we prefer dynamic UL-DL configuration with possible subset {0, 1, 2, 3, 4, 5, 6} and DL HARQ reference TDD UL-DL configuration 5. This configuration would allow maximum flexibility in UL-DL reconfiguration. We can also verify reconfiguration of special subframe 6 into normal DL subframe. There was a concern in [3] regarding how to determine peak throughput when subframe 6 is switched between normal DL subframe and special subframe. We believe this is not a question specifically related to subframe 6 but a generic question for eIMTA for peak throughput determination. Even without subframe 6 issue, we cannot determine exact peak throughput in advance from FRC definition when there is dynamic reconfiguration of UL-DL configuration. Peak throughput can be determined empirically by running simulation in good channel condition wherein there is no BLER. 
Proposal 4. Use DL HARQ reference TDD UL-DL configuration 5. Determine peak throughput in eIMTA PDSCH demodulation test by empirical simulation result in good channel condition. 

For L1 signaling, we prefer transmitting reconfiguration DCI only in fixed SF instead of dynamically changing across reconfiguration period. With 10ms periodicity, UE has to fall back to SIB1 UL-DL configuration in radio frame N when L1 signaling is in subframe 0 in radio frame N-1 but in subframe other than 0 in radio frame N. It is not desirable to have too many fall back operation during the test. As fixed subframe for L1 signaling, we prefer subframe 0 since it imposes the biggest challenge in UE implementation timeline. However, we can also accept using fixed subframe for L1 signaling randomly selected in each test for better test coverage, 
Proposal 5. Reconfiguration L1 signaling is transmitted in fixed subframe. It can be either subframe 0 or randomly selected among subframe {0, 1, 5, 6}. 

3. Conclusions

In this contribution, we provided our view on eIMTA UE performance requirements. Our proposals are
Proposal 1. Don’t introduce separate test to verify PDSCH/EPDCCH rate matching with two ZP-CSI-RS configurations. Instead, this feature can be verified in CSI test for feature group 7-3.

Proposal 2. Employ PDSCH throughput test in fading channel as functional eIMTA PDSCH demodulation test. 

Proposal 3. Specify same Noc level across all DL subframes in eIMTA PDSCH demodulation test. 

Proposal 4. Use DL HARQ reference TDD UL-DL configuration 5. Determine peak throughput in eIMTA PDSCH demodulation test by empirical simulation result in good channel condition. 

Proposal 5. Reconfiguration L1 signaling is transmitted in fixed subframe. It can be either subframe 0 or randomly selected among subframe {0, 1, 5, 6}. 
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