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1. Introduction

In accordance to the LTE TDD eIMTA WI description [1] (“Further Enhancements to LTE TDD for DL-UL Interference Management and Traffic Adaptation”) the RAN4 WG objectives include:

· [Performance part] Specify eNB and UE performance requirements for enhancements to LTE TDD for DL-UL interference management and traffic adaptation as identified by the core part of this work item.
In the previous RAN4 meetings the initial views on the LTE TDD eIMTA impacts on the demodulation requirements were discussed [2-5], however the discussion was put on hold to allow RAN1/RAN2 WGs reach further progress on the physical layer design. At current stage many of the eIMTA design aspects were decided and RAN4 discussion can be continued. In this contribution, we share our views on the eIMTA impacts on the UE demodulation requirements including UE demodulation and CSI reporting aspects, which were agreed up to current date in RAN1 WG.
2. Discussion

2.1 UE Performance Requirements
Test purposes
The eIMTA does not introduce any new transmission modes or other modifications to the physical channels structures and hence does not have impact on the demodulation algorithms performance. However, from the functional perspective several completely new features were introduced: 
· Dynamic TDD UL/DL reconfiguration. The core eIMTA feature is the support of the dynamic TDD UL/DL configuration change on an up to per-frame basis. The explicit L1 signalling by PDCCH is used for TDD UL/DL reconfigurations instead of SIB1 signalling used in legacy systems. The reconfiguration signalling is carried by a new DCI scrambled by a UE-group-common eIMTA-RNTI. The DCI size to carry the reconfiguration message is aligned with the DCI format 1C and hence will not require any modifications to the demodulation procedures. The reconfiguration requires monitoring of the PDCCH CSS in order to detect the reconfiguration DCI. The monitoring should be done in accordance to the higher-layer configured periodicity.

· Modified DL HARQ operation. To support dynamic UL/DL reconfiguration the existing DL scheduling and HARQ feedback timing mechanism are also modified. In particular, it was agreed that Downlink HARQ timing should follow a higher layer RRC configured TDD UL/DL configuration (DL reference). So, the UE no longer follows the SIB1 configuration to determine the Downlink HARQ timing operation which may need further verification. Hence there is impact on the procedures of (E)PDCCH monitoring for DL grant, PDSCH reception, and HARQ feedback.
· Handling of special subframes by eIMTA capable UEs. As it was agreed by the RAN1 WG, if the subframe #6 is a special subframe indicated by SIB1, but a regular DL subframe indicated by the dynamic subframe configuration, the UE shall assume subframe #6 is a regular DL subframe. 
In our view, the changes in the DL HARQ timing behaviour, dynamic TDD UL/DL reconfiguration functionality as well as handling of special subframes should be addressed by the RAN4 performance requirements.
Proposal 1: The dynamic TDD UL/DL reconfiguration, modified DL HARQ operation and handling of special subframes need to be verified in the UE demodulation tests.
PDSCH demodulation
To verify the TDD UL/DL reconfiguration, modified DL HARQ operation and handling of special subframes the functional PDSCH demodulation test which involves the dynamic UL/DL reconfiguration needs to be introduced. The test details should be further discussed upon agreements on the test purposes are reached. In particular, the following aspects should be decided:

· SIB1 TDD UL/DL configuration;

· DL HARQ reference UL/DL configuration;

· Dynamic TDD UL/DL configurations pattern;

· Periodicity and the set of subframes to monitor the reconfiguration DCI;

· Whether the noise should be introduced to the demodulation test.
Proposal 2: Introduce functional PDSCH demodulation test to verify eIMTA impacts on the UE demodulation.
Control channels demodulation
The DL HARQ timing modifications have impact on the (E)PDCCH monitoring procedures. Additionally, the UE needs to monitor for UL/DL reconfiguration DCI. However, if functional PDSCH test is introduced these aspects can be tested there. The UL HARQ timing is not impacted, so there is no impact on the respective (E)PDCCH and PHICH transmissions. The PBCH channel is transmitted in static DL subframes, so there is no impact as well. So, in our view, no additional demodulation tests for control channels are required.
Proposal 3: No new PDCCH, EPDCCH, PCFICH, PHICH, PBCH demodulation tests are introduced.
2.2 CSI Reporting Requirements
In case of eIMTA operation different TDD UL/DL configurations can be used in the serving and neighbouring cells and hence cross DL-UL interference is introduced in certain subframes. In general case, the interference level may substantially vary between the static subframes which experience “legacy” DL interference and flexible subframes which experience a mix of the both DL and UL interference. To allow more efficient scheduling the enhanced CSI measurements in different interference conditions were agreed to be used. For instance, it was agreed that in DL, up to two subframe sets can be UE-specifically signalled (per serving cell) to allow separate CSI measurement/report for either two subsets of subframes which have different types of interference. However, the discussions on the CSI reporting design are still in active phase in the RAN1 WG and the RAN4 WG needs to wait final RAN1 WG decisions in order to identify if there is an impact on test requirements.
Proposal 4: Postpone RAN4 discussion on the CSI performance requirements till RAN1 concludes the respective work.

3. Conclusions

In this contribution, we provided our views on the LTE TDD eIMTA impacts on the demodulation performance requirements. In summary, we make the following observations and proposals:
Proposal 1: The dynamic TDD UL/DL reconfiguration, modified DL HARQ operation and handling of special subframes need to be verified in the UE demodulation tests.
Proposal 2: Introduce functional PDSCH demodulation test to verify eIMTA impacts on the UE demodulation.
Proposal 3: No new PDCCH, EPDCCH, PCFICH, PHICH, PBCH demodulation tests are introduced

Proposal 4: Postpone RAN4 discussion on the CSI performance requirements till RAN1 concludes the respective work.
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