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1	Introduction
A new work item “CRS Interference Mitigation for LTE Homogenous Deployments” was approved in RAN#66. As described in WI scope, DM-RS based transmission modes (including TM9 and TM10) should be covered on this WI.
In last RAN4 meeting, a way forward was agreed for TM10 CRS-IC demodulation test in [1]:
· Generic CRS-IC is assumed as the reference receiver for TM10 operation.
· For TM 10, non-colliding CRS is assumed, wherein the CRS between serving and dominant aggressor/interfering cell as well as CRS between dominant aggressor/interfering cells are assumed to be non-colliding.
· For UE to support TM10, when TM10 is configured, not only the CRS explicitly indicated in the Rel-11 CRS assistance information can be cancelled, but also the CRS implicitly indicated in the COMP related signalling can be removed.
· Consider DPS or DPB in the test setup for TM10. 
In this contribution, we provide analysis to address open issues for test set-up of TM10 test case:
· Issue 1: Interference profiles
· Issue 2: Cells/TPs configuration
· Issue 3: MCS and RU selection
2 Analysis 
Interference profiles
For interference modeling, it’s agreed the following options can be considered as start point:
· Option 1: The interference modeling is derived based on the available results for homogeneous network.
· Option 2:  Run new system level simulation for TM10 to extract the interference modeling
· Both scenario 1 and scenario 3 are simulated
· The CoMP system-level simulation assumptions given in section A.1 of 36.819 is reused for the system level simulation.
In our companion contribution [2], we provide system simulation results of interference profiles for both CoMP scenario1 and scenario3. Based on our simulation results, we can observe than interference profiles for CoMP scenario1 in table 1 of [2] was aligned with the average results summarized in chapter 6.3.2 of TR 36.863 for CRS-IM in study item. It’s in line with the theory since CoMP scenario1 was also homogeneous network deployment.
Obseravtion1: Interference profiles of option2 with CoMP scenario 1 are consistent with option1.
Furthermore, considering the objective of this work item is target for homogenous network, we prefer:
Proposal1: taking option1 to decide interference profiles i.e. the interference modeling is derived based on the available results for homogeneous network.

TP configurations
In RAN4#74 meeting, [3] proposed detailed test set-up for TM10 test case. The basic ideal is reusing existing TM10 DPS test, PDSCH transmission point dynamic switched between TP1 (serving cell) and TP2 (Pico) in per-TTI, and additional TP3 (out of CoMP transmission sets) was introduced as interference cell. Considering, RAN4 demodulation test is fixed MCS and FRC test, if there is power imbalance between transmission TPs (TP1 and TP2) , it’s difficult to define performance requirements with reference SNR points and hard to align simulation results from different companies. One possible solution is as Rel-12 CoMP DPS test as specified in TS36.101 8.3.1.3.2, no power imbalance between TP1 and TP2. However it’s conflict with the assumption setting interference profiles based on system evaluation output. Another solution is fixed PDSCH transmission from TP2 and both TP1 (serving cell) and TP3 transmitting interference based on resource utilization. With solution 2, we can configure interference level for TP1 and TP3 based on system evaluation output. Furthermore considering DPS test is feasible for UE group which supporting multiple CSI processes. Then if we introduce DPS test case, we also need to introduce another fixed transmission point test for UEs which cannot support multiple CSI processes.
Proposal2: For TPs/cells configuration, two test cases can be further considered
· Test case1: As Rel-12 CoMP DPS test as specified in TS36.101 8.3.1.3.2, no power imbalance between TP1 and TP2, PDSCH transmission point dynamic switched between TP1 (serving cell) and TP2 (Pico) in per-TTI, and additional TP3 (out of CoMP transmission sets) was introduced as interference cell. When TP1 is selected as PDSCH transmission point, TP2 is transmitting interference based on resource utilization and vice versa. TP3 is served as interference cell with interference on/off based on the assumption of resource utilization.
· Test case2: PDSCH is fixed transmission from TP2 and both TP1 (serving cell) and TP3 transmitting interference based on resource utilization. Power setting of TP1 and TP3 is configured based on system evaluation output.
Proposal3: For test case applicable, two options can be further considered:
· Option1: Introduce both DPS test and fixed transmission TP test and apply corresponding test case based on UE capability whether supporting multiple CSI process. Each group of UEs only need to pass one test case.
· Option2: Only introduce fixed transmission TP test case in spec and all types of UE pass this test case.

MCS and RU selection
Proper MCS and RU values should guarantee enough performance gap to distinguish different UE capability, meantime reasonable SNR levels which is close to DIP profiles from system evaluation output should be considered.
In last RAN4 meeting, we already validated the feasibility of test case2 (fixed transmission point) in [3].In this contribution, we further evaluate the feasibility of test case1 as proposed above (DPS test). During our simulation, PDSCH transmission point dynamic switched between TP1 (serving cell) and TP2 (Pico) in per-TTI and the probability as Rel-12 CoMP DPS test case. Furthermore, When TP1 is selected as PDSCH transmission point, TP2 is transmitting interference based on resource utilization and vice versa.
For DIP values, TP1 and TP2 as each power and adjusting based on SNR points and TP3 power level is following system evaluation results as summarized in TR36.863.
· Case1: 10% RU, MCS 9 and 14 corresponding interference levels given table 1 below
· Case2: 30% RU, MCS 9 and 14 corresponding interference levels given table 2 below

Table 1: 4st and 10th profiles for 10% RU
	Set
	
	
	

	MCS 9 (Set 4)
	8.08061
	4.380014
	7.682037

	MCS 14 (Set 10)
	11.74644
	5.692049
	10.18381



Table 2: 4th and 10th profiles for 30% RU
	Set
	
	
	

	MCS 9 (Set 4)
	6.05476
	2.421963
	5.779836

	MCS 14 (Set 10)
	9.693093
	3.685917
	8.182885



In figure 1 and figure 2 below, we show relative throughputs vs. SNR for MCS9,14 with different UE capability. Based on simulation results, we can observe that:
· With 10% RU, performance gain with CRS-IC for MCS 9 is around less than 1 dB at 70% relative throughput point. Performance gain for MCS 14 is about 2.6 dB and the SNR required for achieving 70% relative throughput point is around 9 dB for alignment simulation. 
· With 30% RU, Performance gain for MCS 14 is about 3 dB and the SNR required for achieving 70% relative throughput point is around 9.7 dB for alignment simulation. 

Based on above observations, we propose that:
Proposal4: MCS 14 is feasible to introduce performance test which can guarantee enough performance gap, meantime the reference SNR point is close to system evaluation output. 
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Figure1: Relative throughput vs. SNR under 10% RU
[image: ] Figure2: Relative throughput vs. SNR under 30% RU

3 Conclusion
In this contribution, we provide analysis to address open issues for test set-up of TM10 test case. Based on evaluation and analysis, below proposals were given for TM10 test set-up:
Proposal1: taking option1 to decide interference profiles i.e. the interference modeling is derived based on the available results for homogeneous network.
Proposal2: For TPs/cells configuration, two test cases can be further considered
· Test case1: As Rel-12 CoMP DPS test as specified in TS36.101 8.3.1.3.2, no power imbalance between TP1 and TP2, PDSCH transmission point dynamic switched between TP1 (serving cell) and TP2 (Pico) in per-TTI, and additional TP3 (out of CoMP transmission sets) was introduced as interference cell. When TP1 is selected as PDSCH transmission point, TP2 is transmitting interference based on resource utilization and vice versa. TP3 is served as interference cell with interference on/off based on the assumption of resource utilization.
· Test case2: PDSCH is fixed transmission from TP2 and both TP1 (serving cell) and TP3 transmitting interference based on resource utilization. Power setting of TP1 and TP3 is configured based on system evaluation output.
Proposal3: For test case applicable, two options can be further considered:
· Option1: Introduce both DPS test and fixed transmission TP test and apply corresponding test case based on UE capability whether supporting multiple CSI process. Each group of UEs only need to pass one test case.
· Option2: Only introduce fixed transmission TP test case in spec and all types of UE pass this test case.

Proposal4: MCS 14 is feasible to introduce performance test which can guarantee enough performance gap, meantime the reference SNR point is close to system evaluation output. 
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