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1. Introduction
In the RAN4#66 meeting, framework for DL CoMP demodulation test was discussed [1-7], and we have made some agreements on the features to be tested in the PDSCH demodulation tests [8]. In this contribution, we further discussed the PDSCH demodulation performance test cases and the detailed test case configuration.
2. Discussion 
2.1 Test case
According to the last meeting agreement, for the features needed to be tested in the PDSCH demodulation test case, feature 1.1, 1.2, 1.3, 1.4 for QCL related feature and feature 2.1, 2.2 for CoMP related features should be verified. 
1 QCL related features
1.1 UE perform correct timing offset compensation according to PQI signaling 
1.2 UE perform correct frequency offset compensation according to PQI signaling
1.3 UE perform correct SNR estimation based on DM-RSs rather than CRSs 
1.4 UE perform correct channel parameters estimation (e.g. delay spread, PDP ) based on the DM-RS or CSI-RS according to PQI signaling
1.5 UE perform correct frequency offset compensation based on DM-RS  (to avoid issues related to unreliable CRSs) 
2 CoMP related features

2.1 UE perform correct rate matching around NZP CSI-RS resource, ZP CSI resource and the configured CRS according to PQI signaling

2.2 UE support the dynamic point change for PDSCH transmission (for feature 7-1 UE only).
For the test case design to cover the above feature lists, the following option was taken as baseline feasibility study. Furthermore using multiple tests is not precluded in the last meeting.  
· One test case for 7-0 UE to cover feature 1.1 1.2 1.3 1.4 and feature 2.1 

· One test case for 7-1 UE to cover feature 1.1. 1.2 1.3 1.4 and feature 2.1 2.2 
Regarding the proposal of multiple tests, the main concern in [5] is single demodulation test may result in partially correct implementation can fulfil the minimum requirement. Firstly from the test perspective, the test purpose of the demodulation is to differentiate the bad UE implementation for QCL and CoMP related features. Based on the simulation results for timing offset and frequency offset, high MCS levels such as 64QAM3/4 and 16QAM1/2 can better differentiate the bad UE implementation from the good UE implementation in behaviour B. 
Furthermore in the RAN1’s agreement, a UE configured in TM 10 for a given serving cell can be configured with up to 4 parameter sets by higher layer signalling to decode PDSCH according to a detected PDCCH/EPDCCH with DCI format 2D intended for the UE and the given serving cell. The UE shall use the parameter set according to the value of the PQI field for determining the PDSCH RE mapping and for determining PDSCH antenna port quasi co-location if the UE is configured with Type B quasi co-location type. Each of PQI state includes CRS pattern, PDSCH starting position, MBSFN subframe configuration, ZP CSI-RS configuration and the index of NZP CSI-RS for quasi co-location. In other words, UE can derive all information for PDSCH rate matching and time and frequency error compensation from PQI bits in DCI. If we test the timing offset and frequency offset compensation separately, UE also need to compensation frequency error when test the UE capability of timing offset compensation. Therefore, we think single demodulation test case under TM10 to verify 7-0 UE correct implementation is more sensible. 
For the UE 7-1 feature with multiple CSI processes, we have agreed to verify the UE capability to support dynamic point change for PDSCH transmission. Whether the 7-0 UE needs to test the dynamic point change feature is FFS, because the dynamic point selection is transparent to the UE, furthermore the 7-0 UE can’t support multiple CSI processes, we think there is no need to verify the 7-0 UE support dynamic point change for PDSCH transmission.
Regarding the feature 1.5, the main concern in [5] is considering to verify that the UE correctly compensates for frequency errors between TPs when CRS is not reliable. In order to guarantee the performance of the frequency offset compensation, we also think this feature can be considered in the UE PDSCH demodulation test cases.
Proposal 1:  Introduce one test case for 7-0 UE to cover QCL related feature 1.1 1.2 1.3 1.4 and CoMP related feature 2.1, one test case for 7-1 UE to cover QCL related feature 1.1. 1.2 1.3 1.4 and CoMP related feature 2.1 2.2, the test case for the QCL feature 1.5 can be considered in the PDSCH demodulation test.                          
2.2 Test case configuration
CoMP Scenarios
The following four scenarios were selected for the evaluation of DL CoMP in RAN1, which could be considered in the RAN4 PDSCH demodulation test.
-
Scenario 1: Homogeneous network with intra-site CoMP.

-
Scenario 2: Homogeneous network with high Tx power RRHs.

-
Scenario 3: Heterogeneous network with low power RRHs within the macrocell coverage where transmission/reception points created by the RRHs have different cell IDs as the macro cell.

-
Scenario 4: Heterogeneous network with low power RRHs within the macrocell coverage where the transmission/reception points created by the RRHs have the same cell IDs as the macro cell.

In the last meeting, most of companies proposed to consider 2TPs in the demodulation test.  For the CoMP scenario, there are two options scenario 2 and scenario 3. From the test purpose for the demodulation, there may be no significant difference between the two options. 
Regardless of scenario 2 or scenario 3, the CRS shift for different TPs needs to be considered in the test case design. In case of non-colliding CRS, TP transmit PDSCH will suffer the interference from the TP transmit CRS.   In case of colliding CRS, there is no interference from the CRS in the PDSCH resources, but the colliding CRS may affect the frequency offset compensation if the estimation is based on the combined CRS. In the last meeting, there are several options to handle CRS interference in the test cases [7], such as configure MBSFN, consider CRS-IC receiver, DM-RS based frequency compensation. So we slightly prefer to consider non-colliding CRS in the PDSCH demodulation test.   
Proposal 2: Scenario 2/3 can be used for PDSCH test case design. We slightly prefer to consider non-colliding CRS in the test setup.
Test framework
In the PDSCH demodulation test case, for the UE 7-0 test case, considering the test purpose and simplify the test configuration, we think PDSCH transmission fixed from one TP is sensible. Regarding the UE 7-1 test case, the PDSCH transmitting may change from one subframe to another between two TPs to verify the UE capability of supporting dynamic point change.

Regarding the MCS levels in the demodulation test, based on the simulation results for timing offset and frequency offset, it is observed that high MCS levels such as 64QAM3/4 and 16QAM1/2 can better differentiate the behaviour A and behaviour B, due to performance is more sensitive with the timing offset and frequency offset under high MCS levels.  
Based on the following agreement for frequency offset and timing offset in the last meeting, we can consider frequency offset as 200Hz, the positive and negative timing offset as 2us and -0.5us respectively.
· The frequency offset of 200Hz at PDSCH transmission point w.r.t the serving cell is agreed as assumption for defining the performance requirement  for TM10 UE behavior B. 

· The timing offset range [-0.5, 2]us at PDSCH transmission point w.r.t the serving cell is agreed as assumption for defining the performance requirement  for TM10 UE behavior B. 

· Both positive and negative value should be covered in the test cases design 

Proposal 3: PDSCH transmission is fixed from one TP for the UE 7-0 test case, and regarding the UE 7-1 test case, the PDSCH transmitting may change from one subframe to another between two TPs. 
Proposal 4: It is proposed to consider 64QAM3/4 and 16QAM1/2 as the MCS configuration.
Proposal 5: It is proposed to consider frequency offset as 200Hz, the positive and negative timing offset as 2us and -0.5us respectively.
3. Conclusions
In this contribution, we present our following consideration on the framework for PDSCH demodulation test:
Proposal 1:  Introduce one test case for 7-0 UE to cover QCL related feature 1.1 1.2 1.3 1.4 and CoMP related feature 2.1, another test case for 7-1 UE to cover QCL related feature 1.1. 1.2 1.3 1.4 and CoMP related feature 2.1 2.2, the test case for the QCL feature 1.5 can be considered in the PDSCH demodulation test.     
Proposal 2: Scenario 2/3 can be used for PDSCH test case design. We slightly prefer to consider non-colliding CRS in the test setup.
Proposal 3: PDSCH transmission is fixed from one TP for the UE 7-0 test case, and regarding the UE 7-1 test case, the PDSCH transmitting may change from one subframe to another between two TPs. 
Proposal 4: It is proposed to consider 64QAM3/4 and 16QAM1/2 as the MCS configuration.

Proposal 5: It is proposed to consider frequency offset as 200Hz, the positive and negative timing offset as 2us and -0.5us respectively.
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