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1. Introduction
In RAN4 #75, there was further discussion on test configuration for TM10 CRS-IM receiver. Although WF in [1] was not agreed due to disagreement on the need for robustness test, WF has following consensus for TM10 test reached during offline discussion. 

· The minimum requirements shall be based on 2-cell generic CRS-IC
· The inference profile shall be decided conditioned on:
· All the aggressor cells are detectable
· FFS: Minimum adjustment to the homogeneous network interference profile. It can be used to differentiate 2-cell CRS-IC and 1-cell CRS-IC
· Method for differentiation is FFS.  
· PDSCH scheduling
· Option 1: PDSCH is static scheduled from non-serving TP within CoMP set 
· Option 2: DPS, i.e., TP for PDSCH transmission is dynamically changed between two TPs within CoMP set
· Interference modelling for the TP within the CoMP set
· Option 1: blanking
· Option 2: Partial load with fixed RU
· Interference modelling for the TP outside the CoMP set
· Partial load with lower RU (i.e., 20% or 10%)
· Transmission mode for the TPs
· Option 1: TM10/TM10/TM10
· Option 2: TM10/TM10/TM9
· Note: TP1, 2 is within COMP set and TP3 is outside COMP set
In this contribution, we provide our view on open issues for TM10 test set up for CRS-IM receiver. 
2. Discussion
2.1. Cell configuration
For TM10 CRS-IM test, it was agreed to consider 2 interference cell with non-colliding CRS which may or may not belong to same CoMP set as serving cell. In order to make it sure that UE uses CRS assistance information as well as TM10 RRC signaling to obtain information on interference cell CRS, we propose to adopt following cell configurations. 
· TM10 Serving cell.
· TM10 interference cell within the same CoMP set as serving cell. 
· TM9 interference cell that does not belong to CoMP set. Network should provide CRS assistance information for this cell. 
Proposal 1. Configure test with 2 TM10 cells within CoMP set and 1 TM9 cell outside CoMP set. 

2.2. PDSCH scheduling

For PDSCH scheduling, there are two options on the table. 
· Option 1: PDSCH is statically scheduled from non-serving TP within CoMP set 

· Option 2: DPS, i.e., TP for PDSCH transmission is dynamically changed between two TPs within CoMP set 
First, we would like to point out that DPS is not supported by all TM10 UE. If TM10 CRS-IM test is defined with DPS, this test would be applicable only to TM10 UE supporting multiple CSI processes. For UE supporting only single CSI process, we have to define separate tests without DPS. Considering that DPS is not essential part of CRS-IM performance verification for TM10 UE, it would be desirable to define common test case applicable for all TM10 UE. 
Also, if we specify tests with DPS, it would be challenging to specify signal level and corresponding CINR. In existing TM10 tests with DPS, same CINR was configured for TP1 and TP2. However, in TM10 CRS-IM test, it is better to allow specification of different power level to align link test condition with interference profile obtained from system level simulation. 
Proposal 2. Employ static PDSCH scheduling from non-serving TP within CoMP set. 

2.3. Interference modeling

For interference modeling for TP within the CoMP set, following 2 options are on the table. 

· Option 1: blanking

· Option 2: partial load with fixed RU 

Since low RU is considered for partial load, performance difference would be small between two options. Since RAN4 assumed blanking of other TPs in CoMP set in TM10 demodulation test, it would be desirable to maintain same assumption in CRS-IM test for TM10. Note that we will still have TM9 interference cell with partial loading. 
Proposal 3. Employ blanking for interference TP within the CoMP set. 

2.4. Interference profile

For CRS-IM tests for non-TM10 TMs, it was agreed to use interference profile for 20% RU and 50%-tile INR1, i.e., [INR1, INR2] = [10.45, 4.6]. However, it would be challenging for UE to detect weaker interference cell since CINR for PSS/SSS of weaker interference cell is very low. 
For TM10 CRS-IM, it is essential to verify that UE mitigates CRS from interference cell outside CoMP set as well as interference cell within CoMP set. In order to verify mitigation of both strong and weak interference cell, we can consider increasing INR2 so that it can be readily detected. 
Proposal 4. Consider [INR1, INR2] = [10.45, 8.57] to verify mitigation of two cell CRS interference in TM10 CRS-IM test. 
One difference in TM10 test is that PDSCH is transmitted by non-serving cell. Thus, we should use INR1 for serving cell SNR while CINR determined by link level simulation is used for SNR for non-serving TP that transmits PDSCH. 

3. Simulation results

We ran simulation to evaluate the performance gain of CRS-IM receiver in TM10 deployment. In the simulation it was assumed that
· PDSCH is transmitted from non-serving TP. 

· Serving TP is configured with SNR=10.45dB and PDSCH from serving TP is blanked.
· Second interference cell cell is TM9 cell with INR2=8.57dB and 20% RU. 

· Serving TP has PCID 0, non-serving TP has PCID 1 and second interference cell has PCID 2. 

Figure 1 shows simulation results for PDSCH throughput when CRS-IM is enabled and disabled. We can see that performance gain of CRS-IM is around 4dB for MCS 9 and around 2dB for MCS 14. 

Observation 1. CRS-IM receiver can provide significant performance gain for TM10 PDSCH demodulation.
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Figure 1. TM10 PDSCH demodulation performance of CRS-IM receiver
4. Conclusions

In this contribution, we provided our view on remaining issues on open issues for TM10 test set up for CRS-IM receiver.  Our proposals are
Proposal 1. Configure test with 2 TM10 cells within CoMP set and 1 TM9 cell outside CoMP set. 

Proposal 2. Employ static PDSCH scheduling from non-serving TP within CoMP set. 

Proposal 3. Employ blanking for interference TP within the CoMP set. 

Proposal 4. Consider [INR1, INR2] = [10.45, 8.57] to verify mitigation of two cell CRS interference in TM10 CRS-IM test. 

Observation 1. CRS-IM receiver can provide significant performance gain for TM10 PDSCH demodulation.
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