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1. Introduction

In RAN4 #85 meeting a WF on FeCoMP UE performance requirements was agreed [1]. The following agreements on the PDSCH demodulation performance requirements were made:
	· Test purpose: Verify performance of UE supporting the following functionality:
· RAN4 84bis: New QCL assumption for different DM-RS antenna port groups

· RAN4 84bis: Scenario: UE receives NC-JT PDSCH from TP1 (serving cell) and TP2

· Test cases
· RAN4 84bis: Test #1: 2RX UE receives 2 MIMO layers PDSCH (1 MIMO layer per TP)
· Test #2: 4RX UE, 3 MIMO layers PDSCH (2 MIMO layer from TP1 and 1 MIMO layer from TP2)
· FFS whether to have test with 4 MIMO layers PDSCH

· Antenna configuration:
· Test #1: 2x2 ULA low (for TP1-UE and TP2-UE links)
· Test #2: 4x4 ULA low (for TP1-UE and TP2-UE links)

· Power imbalance 
· Test #1: Equal power between the TPs (SNRTP1 = SNRTP2)
· Test #2: TP2 SNR is [3] dB lower than TP1 SNR (SNRTP1 = SNRTP2 + [3]dB)

· FRC: 

· Test #1: 16QAM,1/2, Rank 1 for each TP

· Test #2: 

· TP1: 16QAM, 1/2, Rank 2

· TP2: 16QAM, 1/2, Rank 1

· Number of CRS APs: 

· Test #1: 2 CRS APs for each TP

· Test #2: FFS between 2 and 4 CRS APs for each TP

· Beamforming model: Random PMI

· Cell ID 

· TP1: 0

· TP2: 126

· Time offset: 2 μs TP2 time offset relative to TP1

· Frequency offset: 200 Hz TP2 frequency offset relative to TP1

· Number of control OFDM symbols: 2


In this paper we provide our views on the remaining details of the UE PDSCH demodulation test case design and provide simulation results.

2. Test setup
In this section we provide our view on FeCoMP demodulation test setup. In the previous meeting the majority of the demodulation test case parameters were decided and the following remaining test parameters need further discussion:
· Number of CRS APs

· Whether to introduce test with 4 layers
· TDD test parameters
Number of CRS APs

Rel-15 FeCoMP NC-JT is defined for TM10 only. For the DMRS-based TMs it is reasonable to assume that eNB will minimize the CRS overhead and will use 2 CRS APs disregards the actual number of TX antennas. For DMRS modes CRS transmissions are required mainly for the purposes of time/frequency tracking, AGC estimations and for noise estimation for CSI reporting in non-TM10 scenarios. We also note that all existing tests for TM9/TM10 operation are defined under assumption of 2 CRS APs operation. Similar approach is suggested for the FeCoMP PDSCH test case definition.
Proposal #1:
Introduce TM10 NC-JT PDSCH demodulation test cases under assumption of 2 CRS APs

Test with 4 MIMO layers
In the last RAN4 meeting it was agreed to define FeCoMP demodulation test cases for scenarios with 2 and 3 MIMO layers and there was no consensus to introduce 4 MIMO layer test case. Test case with 2 MIMO layers allows to NC-JT verification for 2 Rx UEs and test case with 3 MIMO layers for 4RX capable UEs. For scenarios with 3 MIMO layers a new approach for MIMO layer to DMRS APs mapping was introduced (i.e. one MIMO layer is associated with DMRS AP 7, and the other two MIMO layers are associated with DMRS APs 9/10) and the test allows its verification. 

For NC-JT with 4 MIMO layers conventional MIMO layer to DMRS APs mapping is used (two MIMO layers are associated with DMRS AP 7/8, and the other two MIMO layers are associated with DMRS APs 9/10) and UE can apply conventional channel estimation and demodulation. Therefore, 4 MIMO layer test case does not bring any noticeable benefits on top of the 3 MIMO layer test.

Proposal #2:
Do not introduce TM10 NC-JT PDSCH demodulation test cases for scenarios with 4 MIMO layers
TDD parameters

The typical assumption on TDD settings for majority of demodulation test cases in TS 36.101 is UL/DL configuration 1 and special subframe type 4. From RAN1 design there is no restrictions on TDD settings for FeCoMP scenarios. Therefore, we suggest to reuse typical assumptions for TDD FeCoMP demodulation test cases definition.

Proposal #3:
Use UL/DL configuration 1 and special subframe type 4 for TDD TM10 NC-JT PDSCH demodulation test cases definition.
3. Simulation results

In this section we provide our initial simulation results for scenarios with NC-JT transmission: 
· Scenario #1: 2RX UE receives 2 MIMO layers PDSCH (1 MIMO layer per TP)
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· Scenario #2: 4RX UE receives 3 MIMO layers PDSCH (1 layer from TP1 and 2 layers from TP2)
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· Scenario #3: 4RX UE receives 4 MIMO layers PDSCH (2 layer from TP1 and 2 layers from TP2)
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For each scenario we investigate the following subset of scenarios:
· Case #1: Only TP1 is active (i.e. conventional SU-MIMO)
· Case #2: Both TP1 and TP2 are active (i.e. NC-JT). UE applies correct time/frequency offset estimation/compensation of signal from TP 2.

· Case #3: Both TP1 and TP2 are active (i.e. NC-JT). UE applies incorrect time/frequency offset estimation/compensation of signal from TP 2.

In Figure 1 and Figure 2 we present simulation results for scenarios with 2 RX UE (#1) and 4 Rx UE (#2 and #3) respectively. Detailed simulation assumptions are provided in [2].
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	Figure 1. Simulation results – 2 Rx case


	3 MIMO layers PDSCH.
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	4 MIMO layers PDSCH.
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	Figure 2. Simulation results – 4 Rx case


Observation: 

· For the considered scenarios performance of NC-JT is better than the performance in scenario with one active TP.
· Incorrect time/frequency offset compensation leads to significant NC-JT performance degradation. 
4. Conclusions

In this contribution we provided views on the target FeCoMP UE demodulation requirements. In summary, we make the following proposals:
Proposal #1:
Introduce TM10 NC-JT PDSCH demodulation test cases under assumption of 2 CRS APs
Proposal #2:
Do not introduce TM10 NC-JT PDSCH demodulation test cases for scenarios with 4 MIMO layers
Proposal #3:
Use UL/DL configuration 1 and special subframe type 4 for TDD TM10 NC-JT PDSCH demodulation test cases definition.
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