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Background
As per [1], RAN 4 agreed to introduce LLR weighting for CRS-IM receiver with 15 kHz SCS, but there are still some open issues left for test setup. In this paper, we provide our analysis on these open issues.
Discussions
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The open issues are listed as follows:
	· Option 1: Add one of the combinations below that achieves about 1dB performance gain over the reference scheme
· Loading 30 %, INR 1 = 9.69 dB, INR 2 = 3.7 dB
· Loading 40 %, INR 1 = 8.79 dB, INR 2 = 2.7 dB
· Loading 50 %, INR 1 = 8.36 dB, INR 2 = 1.7 dB
· Option 2: Only consider 20% PDSCH loading level
· Option 3: Consider 30% interference PDSCH loading for Scenario 1 and 20% interference PDSCH loading for Scenario 2
· Option 4: Also include 80% loading
· Option 5: Further check 30% loading level
· Option 6: Either 30% or 20%


We provide simulation results with INR=10.45dB and 4.6dB for different loading in Table 1:
Table 1: Performance gain (dB) for LLR weighting vs baseline (No CRS-IM) for 4 CRS ports
	
	20% Loading
	30% Loading
	80% Loading

	
	2T2R
	2T4R
	2T2R
	2T4R
	2T2R
	2T4R

	Scenario 1
	2.3
	2.4
	2.2
	2.3
	1.4
	1.7

	Scenario 2
	1.9
	2.0
	1.8
	1.9
	1.1
	1.0


From the simulation results we can find that 20% loading have highest performance gain, therefore, we propose to only consider 20% loading.
Proposal 1: Only consider 20% loading.
Interference power level
The open issues are listed as follows:
	· Option 1: Add one of the combinations below that achieves about 1dB performance gain over the reference scheme
· Loading 30 %, INR 1 = 9.69 dB, INR 2 = 3.7 dB
· Loading 40 %, INR 1 = 8.79 dB, INR 2 = 2.7 dB
· Loading 50 %, INR 1 = 8.36 dB, INR 2 = 1.7 dB
· Option 2: Only consider INR1 = 10.45 dB and INR2 = 4.6 dB 
· Option 3: Only consider INR1 = 10.45 dB and INR2 = 4.6 dB in case of 20% interference PDSCH loading 
· Option 4: 30% PDSCH loading and INR 1 = 9.69 dB, INR 2 = 3.7 dB for Scenario 1 and 20% interference PDSCH loading and INR1 = 10.45 dB and INR2 = 4.6 dB for Scenario 2


We support option 3. We can’t understand the intention of option 1.or option 4 which show lower performance gain, based on our understanding, option 3 is feasible since our intention is to verify the performance gain of CRS-IM rather than the conditions of turning on CRS-IM.
Proposal 2: Consider INR1=10.45dB and INR2=4.6dB
TX antenna and LTE CRS port number
The open issues are listed as follows:
	· Option 1: Only cover 4 CRS ports
· Option 2: Cover 2 and 4 for CRS ports
· Option 2A: Consider 2 CRS ports for Scenario 1 and 4 CRS ports for Scenario 2
· Option 2B: Use different CRS port number in the tests with different INR levels
· Option 3: Only cover 2 CRS ports (Nokia)


The simulation results for 2 CRS ports are captured in Table 2:
Table 2: Performance gain for LLR weighting vs baseline (No CRS-IM) for 2 CRS ports
	
	20% Loading
	30% Loading
	80% Loading

	
	2T2R
	2T4R
	2T2R
	2T4R
	2T2R
	2T4R

	Scenario 1
	1.9
	1.7
	1.7
	1.49
	0.58
	0.38

	Scenario 2
	1.6
	1.0
	1.4
	0.83
	0.54
	-0.14


We can find that the gain of CRS-IM receiver for 2 CRS ports is lower than that of 4 CRS ports. Based on our understanding, the scenario with higher performance gain is more feasible to verify CRS-IM receiver. Hence, we propose to only consider 4 CRS ports.
Proposal 3: Only consider 4 CRS ports
Conclusion
In this paper, we provide our views on test setup for CRS-IM receiver. The proposals are:
Proposal 1: Only consider 20% loading.
Proposal 2: Consider INR1=10.45dB and INR2=4.6dB
Proposal 3: Only consider 4 CRS ports
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