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Introduction
In RAN #101-bis-e meeting, WF on CRS-IM receiver in scenarios with overlapping spectrum for LTE and NR was approved [1] and multiple agreements were reached on test setup for CRS-IM receiver requirements for scenarios with overlapping spectrum for LTE and NR. In this paper we provide our view on remaining open issues.
Discussion
Based on the previous meeting agreements the following options are listed for open issues:
	· PDSCH loading level
· 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%

· Interference power level
· 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

· Tx antenna and LTE CRS port number
· 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)



INR values and Interference PDSCH loading
Based on the previous meeting discussion we have the following options for INR values and interference PDSCH loading:
· Loading 20 %, INR1 = 10.45 dB and INR2 = 4.6 dB
· 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
In Section 3 we provide the simulation results for all these options. Based on these results we can observe that testable performance benefits (> 1 dB) can be observed for scenarios with 20% and 30% interference loading. However, performance benefits for Scenario 2 with 30% interference loading are rather close to 1 dB. Therefore, we suggest to consider 30% as one of the options for further discussion only for Scenario 1.
Proposal 1:	Use the following INR values and Interference PDSCH loading assumptions for CRS-IM requirements:
· Scenario 1: Loading 20 %, INR1 = 10.45 dB and INR2 = 4.6 dB or Loading 30 %, INR 1 = 9.69 dB, INR 2 = 3.7 dB
· Scenario 2: Loading 20 %, INR1 = 10.45 dB and INR2 = 4.6 dB
Number of LTE CRS ports
Based on the previous meeting discussion on NWA signalling, it was agreed that 4 CRS APs is default assumption for Scenario 2. Therefore, we propose to consider this default assumption for definition of CRS-IM requirements for Scenario 2.
As for Scenario 1, based on simulation results from Section 3, we can observe CRS-IM performance benefits for scenario with 4 CRS ports is slightly higher that for scenario with 2 CRS ports. However, testable performance benefits can be observed for scenario with 2 CRS ports depending on interference loading assumptions. Therefore, we suggest to consider 2 CRS ports case for Scenario 1 to improve the overall CRS-IM test coverage.
Proposal 2:	Define the CRS-IM requirements with 2 CRS ports for Scenario 1 and 4 CRS ports for Scenario 2.
Test design for Scenario 2
Based on the previous meeting agreement, information about some parameters required for CRS-IM processing can be provided via configuring of Inter-RAT MO or NWA signalling. In case Inter-RAT MO will be provided, measurement gap should be configured. During the measurement gap, UE is not expected to apply the PDSCH receive processing. Therefore, in case Inter-RAT MO is configured, impact of measurement gap should be taken into account. Also, configuring of Inter-RAT MO will lead to the mix of Demodulation and RRM functionality in the test and definition of dedicated test, which just allows to verify that UE is capable to correctly read Inter-RAT MO IE. Therefore, we suggest not to define the Demodulation requirements with configured Inter-RAT MO and consider only tests with NWA signalling configuration.
Proposal 3:	Do not define the CRS-IM requirements for Scenario 2 with configured Inter-RAT MO and consider only tests with NWA signalling configuration.
Simulation results
In this section we provide the summary of link level analysis for Scenario 1 and 2 with different assumptions on INR, Loading and Number of CRS ports.
	

	Figure 1. Link level analysis of CRS-IM receiver performance for Scenario 1.



Observations #1:	Testable CRS-IM performance benefits (1.2 – 1.7 dB) for Scenario 1 can be achieved for scenarios with 2 and 4 CRS ports and 20% and 30% interference cell loading.

	

	Figure 2. Link level analysis of CRS-IM receiver performance for Scenario 2.



Observations #2:	Testable CRS-IM performance benefits (1.1 – 1.6 dB) for Scenario 2 can be achieved for scenarios with 20% and 30% interference cell loading.
Conclusion
In this paper we provided our view on simulation assumptions for CRS-IM requirements definition for scenarios with overlapping spectrum for LTE and NR and made the following proposals and observations:
Proposal 1:	Use the following INR values and Interference PDSCH loading assumptions for CRS-IM requirements:
· Scenario 1: Loading 20 %, INR1 = 10.45 dB and INR2 = 4.6 dB or Loading 30 %, INR 1 = 9.69 dB, INR 2 = 3.7 dB
· Scenario 2: Loading 20 %, INR1 = 10.45 dB and INR2 = 4.6 dB
Proposal 2:	Define the CRS-IM requirements with 2 CRS ports for Scenario 1 and 4 CRS ports for Scenario 2.
Proposal 3:	Do not define the CRS-IM requirements for Scenario 2 with configured Inter-RAT MO and consider only tests with NWA signalling configuration.
Observations #1:	Testable CRS-IM performance benefits (1.2 – 1.7 dB) for Scenario 1 can be achieved for scenarios with 2 and 4 CRS ports and 20% and 30% interference cell loading.
Observations #2:	Testable CRS-IM performance benefits (1.1 – 1.6 dB) for Scenario 2 can be achieved for scenarios with 20% and 30% interference cell loading.
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Scenario 1
SNR performance improvement for 70% of Max T-put vs MMSE-IRC, [dB]
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Scenario 2
SNR performance improvement for 70% of Max T-put vs MMSE-IRC, [dB]
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