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1. Introduction
In RAN4#84bis meeting, there were discussions on feCoMP UE demodulation and CSI performance requirements [2-4]. The agreements were captured in the way forward [1].
In this contribution, we provide our views on test configuration of UE demodulation and CSI performance requirements for FeCoMP.
2. Discussion
2.1 UE PDSCH Demodulation Requirements
It was agreed in the last meeting to introduce TM10 NC-JT PDSCH demodulation test cases. The agreements are as below for PDSCH demodulation test and there are some open issues.
	· Test purpose: Verify performance of UE supporting the following functionality:
· New QCL assumption for different DM-RS antenna port groups
· FFS New QCL PDSCH RE mapping
· Scenario: UE receives NC-JT PDSCH from TP1 (serving cell) and TP2
· Test cases 
· Test #1: 2RX UE receives 2 MIMO layers PDSCH (1 MIMO layer per TP) 

· FFS Test #2: 4RX UE receives [3 or 4] MIMO layers PDSCH
· 3 MIMO layers: 1 MIMO layer from TP1 and 2 MIMO layers from TP2
· 4 MIMO layers: 2 MIMO layers per TP 

· Power imbalance

· Option 1: No power imbalance between the TPs (SNRTP1 = SNRTP2)
· Other options are not precluded 

· Number of CRS APs for each TP are FFS
· Option 1: 2 CRS APs

· Option 1: 4 CRS APs

· FFS for Cell ID among TPs
· CRS patterns in the two cells are FFS
· Option 1: Colliding
· Option 2: Non-Colliding
· Other test case details are FFS 


The test purpose is to verify UE performance and functionality of new QCL assumption for different DM-RS antenna port groups and new QCL PDSCH RE mapping to support non-coherent joint transmission schemes.  
Non-coherent joint transmission between 2 TPs is illustrated in Figure 1. For PDSCH transmission different CWs can be transmitted from two different non-co-located TPs and QCL assumption for DMRS antenna ports is different for the two CWs. Two TPs are coordinated to transmit different transport blocks to the UE. Specifically in Figure 1, TP1 transmits codeword 1 to the UE with precoding matrix W1, whereas TP2 transmits codeword 2 to the UE with precoding matrix W2 simultaneously. The precoding matrices W1 and W2 are often decided individually at each TP.
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Figure 1 Non-coherent JT
PDSCH RE mapping should be based on PDSCH-RE-MappingQCL parameters for each CW from different TPs. UE should decode the parameters. It is very important for UE PDSCH demodulation performance whether UE follows the parameters, such as CRS antenna ports number and CRS shift etc., of each CW for rate matching. We think this can be verified together with new QCL assumption. It may be not necessary to define a separate test case for this functionality.
Proposal 1: PDSCH RE mapping for two CWs are verified together with new QCL assumption.
Test cases
Test #1 for 2Rx UE was agreed. Tests for 4Rx would also be defined to enable 4Rx UE to achieve higher throughput with NC-JT operation. It may not be necessary to define tests for both 3 MIMO layer and 4 MIMO layer transmissions. It is preferable to have 4 MIMO layer tests for higher performance.
Proposal 2: 4Rx test with 4 MIMO layer would be considered.
Power imbalance

The main purpose of the test is to verify UE correctly performs time and frequency tracking and compensation, channel estimation and rate matching for the two transmission points. It is not relevant to power imbalance much. 
Proposal 3: No power imbalance between the two TPs.
Number of CRS APs for each TP
The demodulation tests are all defined with 2 CRS APs. We don’t see any motivation to use 4 CRS APs in the FeCoMP test cases. There was comment that there would be deployment of 4 CRS APs in practical network. Even so it doesn’t make sense to define only test for FeCoMP which is optional feature with 4 CRS APs. 
Proposal 4: 2 CRS APs for each TP is used in the in the PDSCH demodulation test.
Cell ID and CRS patterns
The PDSCH RE mapping would be based on QCL parameters for each TP. In order to verify UE rate matching behaviour together with new QCL assumption it would be better to use different CRS patterns for each TP. Although it is not clear what would be the performance degradation it can at least guarantee UE can achieve specified requirements. Therefore non-colliding CRS would be used in the test.
Proposal 5: Different cell ID and non-colliding CRS is used in the PDSCH demodulation test.
The test parameters in section 8.3.1.3 for FDD and section 8.3.2.4 for TDD in 36.101 can be used as baseline to develop PDSCH demodulation test cases for other not listed parameters in way forward [1] for FeCoMP.

The preliminary simulation results are provided in Figure 2. The simulation assumptions are based on way forward [1] and some open parameters are set as follows.
· Power imbalance

· Option 1: No power imbalance between the TPs (SNRTP1 = SNRTP2)

· Number of CRS APs for each TP are FFS

· Option 1: 2 CRS APs

· Cell ID among TPs: Different Cell ID
· CRS patterns in the two cells are FFS

· Option 2: Non-Colliding
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Figure 2 PDSCH demodulation simulation results
It can be seen with such test configuration it is feasible to verify UE behaviour on new QCL assumption and new PDSCH RE mapping.
2.2 UE CSI Requirements
The agreements on CSI reporting test in RAN4#84bis meeting are as blow.
	· Introduction of NC-JT CSI reporting test is FFS
· Consider the following NC-JT CSI reporting test setup 

· Test setup includes 2 TPs 
· TP1 is serving cell 
· No time/frequency offset between the TPs 

· Power imbalance between TPs is FFS
· Different Cell ID among TPs 
· CRS patterns in the two cells are FFS
· Option 1: Colliding
· Option 2: Non-colliding 
· CSI reporting 

· UE is configured with K = 2 NZP CSI-RS resources and one CSI-IM resource 
· Maximize the probability of CRI = 2 (NC-JT) reporting 

· Option 1: TP1-UE and TP2-UE links have high MIMO correlation channel. 

· Option 2: Single CSI-RS antenna port configured per TP.
· Other options are not precluded 

· Aperiodic CSI reporting 

· Test metrics: Throughput ratio between follow CRI and fixed CRI (γ = TFollowCRI/TFixed, CRI0) 




The preliminary simulation results are provided in Figure 3. The simulation assumptions are based on way forward [1] and some open parameters are set as follows.
· CRS patterns in the two cells are FFS
· Option 2: Non-colliding
· Maximize the probability of CRI = 2 (NC-JT) reporting 

· Option 1: TP1-UE and TP2-UE links have high MIMO correlation channel. 

TBA
Figure 3 CSI simulation results
It can be seen with such test configuration it is feasible to verify UE behaviour on new CSI reporting. It is better to have CSI reporting test for NC-JT transmission.
Proposal 6: NC-JT CSI reporting test is introduced.

Proposal 7: Non-colliding CRS pattern is used in the CSI test.

Proposal 8: TP1-UE and TP2-UE links have high MIMO correlation channel.

3. Conclusion
In this contribution, we further provided our views on UE PDSCH demodulation performance requirements and CSI reporting requirements for FeCoMP. Based on observations following proposals are present.
Proposal 1: PDSCH RE mapping for two CWs are verified together with new QCL assumption.
Proposal 2: 4Rx test with 4 MIMO layer would be considered.
Proposal 3: No power imbalance between the two TPs.
Proposal 4: 2 CRS APs for each TP is used in the PDSCH demodulation test.
Proposal 5: Different cell ID and non-colliding CRS is used in the PDSCH demodulation test.
Proposal 6: NC-JT CSI reporting test is introduced.

Proposal 7: Non-colliding CRS pattern is used in the CSI test.

Proposal 8: TP1-UE and TP2-UE links have high MIMO correlation channel.
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