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1. Simulation Results 

a. R4-13xxxx ePDCCH Test Sim Results v1.xls
b. R4-13xxxx PDSCH-ePDCCH Test Sim Results v1.xls
· Impairments results are requested in the next meeting (SF)

2. Distributed EPDCCH

Intel (R4-134924):

· Proposal 1: For Test 1 (Distributed EPDCCH) and for Test 2 (Localized EPDCCH + TM9), define the EPDCCH demodulation performance requirements in TDD mode assuming performance averaging over all Normal and Special subframes.

Confirmation: performance averaging over all Normal and Special subframes.

3. Localized EPDCCH/TM9
Pre-Coding

Samsung (R4-134875):

· Proposal 1: Apply random precoding and PMI-based precoding for localized TM10 and Non-TM10 ePDCCH demodulation test separately.
· Random already agreed.
 Test methodology: 

· Method 1 or 2 of R4-135416.

· Huawei proposed to specify a TRUE or FALSE test by setting the required BLER to 100%, i.e., if BLER in the subframes not be monitored is 100% then pass the test; otherwise fail the test.
Ericsson (R4-134646):

· Proposal 5: Consider transmitting always EPDCCH and restrict the use of EPDCCH on certain subframes. For those forbidden subframes the UE needs always to report DTX rather than NACK or ACK.

Renesas (R4-135416):

· Observation 1:
In localized EPDCCH with the agreed test parameters, follow-PMI precoding brings roughly 1.5 dB gain.

· Observation 2:
Verifying the correct UE behavior with monitoring subframes may impose restrictions on uplink signaling, e.g. restricting the use of PMI reporting.
· Method 1: EPDCCH is scheduled in every DL subframe, but the UE is configured with the monitoring subframes to limit the number of subframes, where the UE monitors UE-specific search space on EPDCCH. Legacy PDCCH is not scheduled. Based on the HARQ information, it can be detected, if the UE does not follow the RRC-configuration and reports ACK or NACK from restricted subframes. Correctly behaving UE would not report anything (=statDTX) from restricted subframes. EPDCCH BLER can be calculated based on the HARQ information from the allowed EPDCCH subframes, hence, no additional test runs are required. 

· Method 2: UE in configured with monitoring subframe restrictions. EPDCCH is scheduled on all the subframes, and in addition, legacy PDCCH is scheduled on the restricted subframes. Based on the PUCCH resource of HARQ information, it can be deduced, whether UE decodes EPDCCH or legacy PDCCH on the restricted subframes. This method verifies that the UE does not skip the decoding of both UE-specific search spaces on the restricted subframes. However, PUCCH resource configuration requires careful consideration as well as the test metrics themselves. In fact, Method 2 generates two separate control channel BLER metrics. In addition, a reasonable requirement for legacy PDCCH BLER would need to be ensured.

Intel (R4-134923): 
· Proposal 2: EPDCCH subframe monitoring pattern functionality is verified in the Localized EPDCCH demodulation tests. The EPDCCH and PDCCH are transmitted in accordance to the EPDCCH subframe monitoring pattern and the demodulation performance of both channels is analysed. The large PDCCH AL is used.

CSI-RS Inclusion in Scheduled Subframe  
Options: 
· Option 1: do not consider CSI-RS subframes;
· Option 2: consider all the subframes (both CSI-RS and non CSI-RS) for the definition of the BLER requirements; use constant AL across subframes. 2 CSI-RS ports for FDD and TDD, 1 ZP-CSI-RS in the same subframe. Periodicity of CSI-RS and ZP-CSI-RS of 5ms. For TDD, CSI-RS and ZP-CSI-RS are in normal subframes.
Ericsson (R4-134646):

· Proposal 1: Use Option 1 or 2 for the definition of the performance requirements, and keep constant AL.

· Option 1: Do not consider CSI-RS subframes for the collection of the results and set requirements based on the performance obtained on non CSI-RS subframes.

· Option 2: consider all the subframes (both CSI-RS and non CSI-RS) for the definition of the BLER requirements; use constant AL across subframes.
Huawei, Hi-Silicon (R4-135033):

· Proposal 2: it is suggested to including CSI-RS subframes for EPDCCH scheduling in order to verify the functionality of rate matching around CSI-RS/ZP-CSI-RS. The final decision depends on the performance degradation caused by CSI-RS rate matching compared to excluding CRS-RS subframes. 

· Proposal 3: set part of subframes with CSI-RS as subframes not monitored.

· Proposal 4: specify a TRUE or FALSE test by setting the required BLER to 100%, i.e., if BLER in the subframes not be monitored is 100% then pass the test; otherwise fail the test.
Intel (R4-134923): 
· Proposal 4: CSI-RS and ZP-CSI-RS are configured for Localized EPDCCH tests. The EPDCCH performance is measured on all subframes (with and without CSI-RS/ZP-CSI-RS resources).

· Proposal 2: EPDCCH subframe monitoring pattern functionality is verified in the Localized EPDCCH demodulation tests. The EPDCCH and PDCCH are transmitted in accordance to the EPDCCH subframe monitoring pattern and the demodulation performance of both channels is analysed. The large PDCCH AL is used.

4. Localized EPDCCH/TM10

Ericsson (R4-134646):
· Proposal 2: consider AL=4 for TDD special subframe and size 2 distributed set.
· Note: AL = 8 is not supported for TDD special subframe for 2 PRBs set size

Dynamic DPS

Whether dynamic transmission DPS i.e., feature 7-1 should be taken into account in the localized test:
· Yes
Note: 2 PQI states for localized test under TM10. 
Ericsson (R4-134646):

· Proposal 3: different sets which are scheduled by different TPs with different PQI states for each TP. Two localized EPDCCH. 

· Combined test points or two different requirements will be revisited with simulation results.

· EPDCCH Set Size to be confirmed in the next meeting.
Samsung:

· Proposal 2: Localized TM10 ePDCCH Demodulation test case is designed with dynamic ePDCCH transmission switch between 2 TPs with multiple PQI configurations.
Intel (R4-134923): 
· Proposal 5: For Test 3 two TPs are used in the test setup: TP1 is the serving cell and TP2 is used for the EPDCCH transmission. EPDCCH transmission DPS is not used.

· Proposal 6: For Test 3 a single setup is used to verify correct time and frequency offset compensation functionality.

· Proposal 8: For Test 3 the equal TP1 and TP2 power setup is considered.
Huawei, HiSilicon (R4-135033):
· Proposal 5: it is suggested that both feature 7-0 and feature 7-1 should be considered for EPDCCH localized transmission mode test with TM10 quasi co-location Type-B. Feature 7-0 and 7-1 could be associated with 8ECCE and 2 ECCE test cases respectively.

Subframe Monitoring
Whether subframe monitoring should also be applicable for TM10 Localized transmission?
Others
Intel (R4-134923):

· CoMP Scenario 3 with colliding CRS. 0 dB power imbalance. 
5. PDSCH SDR
· Whether EPDCCH based SDR tests for a complete set of UE categories and for UEs with different CA capabilities as defined for the legacy PDCCH should be introduced. 
· Yes: Qualcomm, Intel;
· No: Huawei, other (?)
Option 1:

· (R4-135004). Define full suite of SDR test for all UE category and CA bandwidth combination and prioritize SDR test with ePDCCH scheduling over existing SDR test with PDCCH scheduling. 
· Proposal: Single test for FDD and TDD, respectively

· Proposal: Single carrier SDR tests only. SDR for CA will be reconsidered in future meetings.
Option 2:

· To define the demodulation performance requirements of PDSCH with EPDCCH scheduling (SDR requirements) based on the single carrier to simplify the specification.
Discussions:
HW: Let’s label option 1 as “PDSCH Tests with EPDCCH Scheduling” instead
· MCS: 
· Working Assumption: 

· The maximum TB size will be used. Will be confirmed in the next meeting.
Intel (R4-134925):

· Proposal 1: EPDCCH based SDR tests include EPDCCH subframe monitoring pattern mechanism. If UE supports EPDCCH, it passes EPDCCH based tests. Otherwise, PDCCH based tests are used.

· Proposal 2: Define EPDCCH based SDR tests for a complete set of UE categories and for UEs with different CA capabilities as defined for the legacy PDCCH based SDR tests. 

· Observation 1: In case of using EPDCCH the effective PDSCH code rate is in the allowed ranges. The effective PDSCH code rate increase for FDD tests does not exceed 0.02 comparing with the PDCCH based SDR tests.

· Observation 2: Using EPDCCH for SDR tests results in up to 0.5 dB SDR PDSCH demodulation performance degradation.

· Proposal 3: No relaxation of MCS/TBS parameters is required for EPDCCH based SDR tests.

Qualcomm (R4-135004):

· Proposal 1. Reduce MCS of SF0 and 5 to 27 in FRC for SDR test with ePDCCH scheduling. 

· Proposal 2. Define full suite of SDR test for all UE category and CA bandwidth combination and prioritize SDR test with ePDCCH scheduling over existing SDR test with PDCCH scheduling.

Huawei (R4-135034):

· Proposal 1: it is suggested to define the demodulation performance requirements of PDSCH with EPDCCH scheduling (SDR requirements) based on the single carrier to simplify the specification.

· Observation 1: the existing TB success rate requirements for the legacy tests could be reused for PDSCH tests with EPDCCH scheduling.
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