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1   Background
In RAN4#84bis meeting, work plan [1] and WF [2] were agreed. For the UE demodulation requirements, agreements are captured below:

· Introduce TM10 NC-JT PDSCH demodulation test cases
· 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
In this contribution, we give our analyses on UE demodulation requirements for FeCoMP.
2   Discussion

In order to support NC JT in FeCoMP, new QCL type and new DMRS port to layer mapping were proposed. Therefore, corresponding demodulation performance requirements should be defined. For the TM10 NC-JT PDSCH demodulation test cases, there are some open issues in last meeting, we provide our view below one by one on these issues.
New QCL PDSCH RE mapping
For the new QCL assumption for DMRS antenna ports, it is agreed in RAN1#89 that:
· Support QCL assumption for DM-RS antenna ports as follow:
· Two CWs

· 1st CW: DM-RS antenna port (s) associated with 1st CW are QCL-ed with NZP CSI-RS defined by ‘ID NZP CSI-RS for QCL’ in the 1st set of parameters in PDSCH-RE-Mapping QCL

· 2nd CW: DM-RS antenna port(s) associated with 2nd CW are QCL-ed with NZP CSI-RS defined by ‘ID NZP CSI-RS for QCL’ in the 2nd set of parameters in PDSCH-RE-Mapping QCL

· One CW

· All DM-RS antenna ports are QCL-ed with NZP CSI-RS defined by ‘ID NZP CSI-RS for QCL’ in the 1st set of parameters in PDSCH-RE-Mapping QCL
So that for the tests two CWs should be used, which is the maximum supported CW number. Regarding to the rank, up to rank 8 is supported. However, considering the current implementation scenario, rank 2, rank 3 and rank 4 should be prioritized. Hence 2Rx UE and 4Rx UE should be considered. 2Rx UE can be test under rank 2 test and 4Rx UE can be verified under rank3/rank 4 test.
4RX UE receives [3 or 4] MIMO layers PDSCH
For the 4Rx UE, rank 3 and ran 4 can be supported. As shown in Figure 1, for rank 3, DMRS port 7 is mapped to one TP and port 9, 10 are mapped to another TP. For rank 4, port 7,8 are mapped to one TP and port 9,10 are mapped to another TP. 
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Figure 1: DMS-to-layer mapping for different ranks
So for rank 3, there are one port from TP1 and TP2 with one layer and two layer respectively. According to current Spec, the load for each layer is balanced. So that CW2 will be much larger than CW1 for rank 3 operation. This mean the payload from TP2 is much larger than TP2 as shown in Figure 2. So the channel and SNR from TP1 and TP2 shoud be different. This is new feature for UE to handle, so we should consider this rank 3 test.
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Figure 2: layer and CW mapping to TPs
For rank 4 test, the ability to support full layer operation for 4Rx UE can be verified, so it is also necessary to verify the rank 4 mapping.
Proposal 1: Both Rank 3 and rank 4 DMRS-to-layer mapping should be considered for FeCoMP.
Power imbalance
As shown in [3], there are four evaluation scenarios considered for FeCoMP. For some of the scenarios, power imbalance is a typical case. So we should consider both of equal power and non-equal power. For the power imbalance case, 3dB offset can be used as a starting point and further study the impact.
As analysed above, rank 3 case is more typical in non-equal power, i.e. TP2 should have relative higher power than TP1 as shown in Figure 2.
Proposal 2: Power imbalance between the TPs should be considered, especially for rank 3 test.
Number of CRS/CSI-RS APs for each TP
For TM10, DMRS is used for demodulation rather than CRS. The CSI is estimated by NZP CSI-RS. It seems that CRS only acts as the overhead for the system. However, CRS is still useful for TM10 with some impairments estimations such as frequency offset estimation. Another point is that 4CRS ports implementation merges recently and this will affect the RE mapping for UEs. It is necessary to verify UE support such functionality in current release.
For CSI-RS ports, antenna port {15,16} is enough for demodulation tests.
Proposal 3: Use 4CRS ports for the 4Rx test.
Cell ID/CRS patterns among TPs
In last meeting, there are two options for CRS patterns:
· Option 1: Colliding
· Option 2: Non-colliding
If the coordinating TPs for joint transmission belong to different cells which CRS resources are non-colliding, then the signals received at the position of REs that used for transmitting CRS may include two parts: data signal from the serving TP and CRS from the coordinated transmission TP. In this case, the mismatching of equivalent channel between data REs and DMRS REs would arise and lead to the increase of decoding error rate. Hence multiple CRS resources should be considered for PDSCH RE mapping [3]. Since we only consider one CSI-RS process in the test, it is more proper to have colliding CRS pattern for the two TPs. And for the tests in CoMP performance requirements, colliding CRS is commonly used.
Proposal 4: Choose colliding CRS pattern for the two TPs.

Number of the test cases
For the demodulation test cases, we should consider 2Rx and 4Rx, rank 2/3/4. From analyses above, we can consider following tests to verify the performance:
· Test 1: rank 2 test with 2Rx, 2 CRS ports
· Test 2: rank 3 test with 4Rx with power imbalance, 4 CRS ports
· Test 3: rank 4 test with 4Rx with equal power, 4 CRS ports
In this case, the demodulation performance for FeCoMP can be verified.
Proposal 5: Define 3 test cases for FeCoMP demodulation performance requirement.
3   Conclusion
In this contribution, we analyze UE demodulation performance requirements for FeCoMP and propose that
Proposal 1: Both Rank 3 and rank 4 DMRS-to-layer mapping should be considered for FeCoMP.
Proposal 2: Power imbalance between the TPs should be considered, especially for rank 3 test.

Proposal 3: Use 4CRS ports for the 4Rx test.
Proposal 4: Choose colliding CRS pattern for the two TPs.

Proposal 5: Define 3 test cases for FeCoMP demodulation performance requirement.
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