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1. Introduction
In RAN4 #76bis, there was further discussion on test configuration for TM10 CRS-IM receiver and following agreement was made in WF [1]. 
Interference profile for non-DPS test
· For the aggressor cell within the CoMP set, the interference level is [10.45] dB

· For the aggressor cell outside the CoMP set :

· Option 1:  interference level is [8.45] dB

· Option 2 : interference level is [6.45] dB

· Study search-IC behaviors for weak interferers in CoMP network

· The interference profile will be decided in the next meeting.
Test configuration for multiple CSI process UE

· Option 1 (baseline) 

· Employ PDSCH scheduling with DPS in TM10 CRS-IM test for multiple CSI process capable UE. Specify same power for two TPs within CoMP set. 


· For the aggressor cell outside the CoMP set, the interference level is [8.45] dB

· Option 2: PDSCH is static scheduled from non-serving TP within CoMP set, which is same as TM 10 test with one CSI-process.
In this contribution, we provide our view on remaining issues for TM10 test and simulation results to select MCS. 
2. Discussion
2.1. PDSCH scheduling for multiple CSI process capable UE
For PDSCH scheduling, there are two options on the table. 
· Option 1: DPS, i.e., TP for PDSCH transmission is dynamically changed between two TPs within CoMP set 
· Option 2: PDSCH is statically scheduled from non-serving TP within CoMP set 

If option 1 is selected, RAN4 needs to specify two TM10 CRS-IM test, i.e., non-DPS test for single CSI process capable UE and DPS test for multiple CSI process capable UE. This approach was employed when RAN4 specified TM10 PDSCH demodulation tests for CoMP scenario 4 in Rel-11. UE is required to fulfill one test depending on CSI process capability. Although this approach implies higher workload in RAN4, it will provide better CRS-IM test coverage for TM10 UE without increasing number of test cases that needs to be fulfilled by a UE. 
If option 2 is selected, RAN4 needs to specify only one TM10 test that is applicable to both single and multiple CSI process capable UE. CRS-IM performance is separately verified for serving cell PDSCH scheduling by TM9 CRS-IM test and non-serving cell PDSCH scheduling by TM10 CRS-IM test. However, CRS-IM performance cannot be verified when TP for PDSCH transmission is dynamically changed. 
Proposal 1. Employ PDSCH scheduling with DPS in TM10 CRS-IM test for multiple CSI process UE. 

2.2. Interference profile for non-DPS test
For non-DPS test, it was agreed to adjust the INR of second interference cell to allow detection and interference mitigation for the weaker cell. With INR1=10.45 for first interference cell, following options are on the table for INR of second interference cell. 
· Option 1: [8.45] dB

· Option 2: [6.45] dB
Assuming that serving cell SNR is 9dB, Es/Iot for weaker interference cell is -4.57dB for option 1 and -6.57dB for option 2. With option 2, Es/Iot of second interference cell is lower than cell search threshold without searcher IC and reliable detection of second interference cell is not guaranteed. In order to avoid mandating searcher IC for TM10 UE, option 1 should be chosen as interference profile for second interference cell. 
In RAN4 #76bis meeting, there was a proposal to investigate whether RAN4 can assume searcher IC in TM10 deployment. Searcher IC was mandated in Rel-11 FeICIC UE for following operation. 
· Macro UE needs to identify pico cell which is weaker than serving cell by more than 6dB to be able to handover to pico cell under 6dB handover bias. 
· Pico UE needs to identify neighbor cell for measurement in the presence of macro aggressor cell that can be stronger than serving cell by more than 6dB. Even though measurement is made in ABS subframe, UE first needs to identify neighbor cell by PSS/SSS that is not protected by ABS configuration. 

On the other hand, in TM10 deployment, UE is always served by strongest cell since there is no need for cell range expansion (CRE). UE is not required to handover to weaker cell based on large handover bias. Also, it is not required to make a measurement for extremely weak cell. If PDSCH is scheduled by non-serving TP which is weaker than serving cell, UE can still demodulate PDSCH without cell search since (1) UE is provided with CRS assistance information for non-serving TP and (2) timing and frequency offset of non-serving TP is within range that is tolerable for single FFT receiver implementation. 
Observation 1. Searcher IC is not essential in TM10 operation. 
Proposal 2. Use INR1=10.45dB and INR2=8.45dB to mandate CRS-IM operation for neighbor cells both inside CoMP set and outside CoMP set. 
3. Simulation results

3.1. Non-DPS test
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 is TM9 cell with INR2=8.45dB 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 observe that significant performance gain is achievable with CRS-IM and additional gain from suppression of second interference cell is sizable. For MCS selection, we would like to propose MCS 12 to specify CINR test point around 10dB. 
Proposal 3. Select MCS 12 for TM10 CS-IM test without DPS. 
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Figure 1. TM10 PDSCH demodulation performance without DPS
3.2. DPS test

We ran simulation to evaluate the performance gain of CRS-IM receiver in TM10 deployment with DPS. In the simulation it was assumed that

· TP for PDSCH transmission is randomly selected in each SF between serving TP and non-serving TP within CoMP set. 

· When PDSCH is transmitted in one TP, PDSCH is blanked for other TP within CoMP set. 

· SNR of serving TP and non-serving TP is same. 

· Second interference cell is TM9 cell with INR2=8.45dB and 20% RU. 

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

Figure 2 shows simulation results for PDSCH throughput when CRS-IM is enabled and disabled. We can observe that significant performance gain is achievable with CRS-IM and additional gain from suppression of second interference cell is sizable. For MCS selection, we would like to propose MCS 14 to specify CINR test point around 9~10dB. 

Proposal 4. Select MCS 14 for TM10 CS-IM test with DPS. 
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Figure 2. TM10 PDSCH demodulation performance with DPS

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 observations and proposals are
Observation 1. Searcher IC is not essential in TM10 operation. 

Proposal 1. Employ PDSCH scheduling with DPS in TM10 CRS-IM test for multiple CSI process UE. 

Proposal 2. Use INR1=10.45dB and INR2=8.45dB to mandate CRS-IM operation for neighbor cells both inside CoMP set and outside CoMP set. 

Proposal 3. Select MCS 12 for TM10 CS-IM test without DPS. 

Proposal 4. Select MCS 14 for TM10 CS-IM test with DPS. 
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