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Introduction
In RAN #93e meeting, WID “Further enhancement on NR demodulation performance” was revised [1] and the following Phase II stage was added for CRS interference handling in scenarios with overlapping spectrum for LTE and NR:
	· Define NR PDSCH demodulation requirements for neighbouring cell LTE CRS-IM in scenarios with overlapping spectrum for LTE and NR
· Use LLR weighting as baseline reference receiver.
· Focus on synchronous network scenario.
· 15 kHz SCS for NR is prioritized.
· Other aspects will be further discussed in RAN4 and RAN #94e.
· Note: The 30 kHz SCS scenario will be discussed after RAN #94e meeting.


In this paper we provide our view on simulation assumptions for CRS-IM requirements definition.
Discussion
As a part of discussion on performance benefits analysis of CRS-IM receiver in the Stage I, simulation assumptions were agreed and captured in WF [2]. We think that most of parameters captured in this WF can be reused for test setup for requirements definition.
In this WI two types of scenarios with overlapping spectrum for LTE and NR are considered:
· Scenario 1: Both, Serving and Interference cells are operated in DSS (NR+LTE) mode and all cells have CRS transmission. 
· Scenario 2: Serving cell is operated in NR mode and interference cell(s) is(are) operated in LTE mode. In this scenario only interference cell(s) has(have) CRS transmission
We think that both scenarios should be covered by demodulation requirements to ensure proper processing under different conditions. 
For Scenario 1, we have two possible configurations of serving PDSCH duration: 9 and 11 symbols. For scenario with PDSCH duration 11, UE should support “Alternative additional DMRS position for co-existence with LTE CRS” feature which is optional. Usually, we try to verify the selected UE functionality. Therefore, it is better to consider only scenario with PDSCH duration 9 symbols to avoid the situation that only UEs with support of “Alternative additional DMRS position for co-existence with LTE CRS” and CRS-IM processing can be verified for Scenario 1.
The next set of parameters is duplex mode, CBW/SCS, TDD configuration, Antenna configuration and channel model. We can reuse the simulation assumptions from LTE-NR coexistence requirements: 
· [bookmark: _Hlk85754482]FDD and TDD 
· 10 MHz/15 kHz 
· 3D1S1U with S = 10D+2G+2U
· 4x2 and 4x4 ULA Low
· TDLA30-10
For interference modelling we can consider the following parameters agreed in WF from RAN4 99e meeting:
· Number of explicitly modelled interfering cells: 2
· CRS pattern
· Non-colliding between the serving cell CRS (if exits) and interference cell CRS
· Non-colliding CRS between the two interfering cells
· Time offset and frequency shift for sync network
· Time offset: The serving cell is 3 us and -1 us for interfering cell 1 and cell 2 respectively
· Frequency shift: The serving cell is 300 Hz and -100 Hz for interfering cell 1 and cell 2 respectively.
· Transmission rank: 80% and 20% probability for rank 1 and rank 2 transmission in the interfering cell(s). 
· Modulation scheme for the interference PDSCH: 16 QAM randomly modulated symbols in the interfering PDSCH when exists 
· Precoding scheme for the interference PDSCH: Random precoding 
· MBSFN configuration for the interference LTE cell: No MBSFN is configured on LTE carrier 
· Centre frequency for the interference LTE cell: Same between serving cell and neighbouring cells 
The only parameters which we suggest to further check and decide based on simulation results are interference loading, INR levels and Serving cell FRC. In our companion paper [3], we consider the following interference modelling assumptions which are derived based on LTE CRS-IC TR 36.863 [4] and the following FRCs:
· Interference loading and INR values
· Case 1: Loading 20 %, INR 1 = 10.45 dB, INR 2 = 4.6 dB
· Case 2: Loading 30 %, INR 1 = 9.69 dB, INR 2 = 3.7 dB
· Case 3: Loading 40 %, INR 1 = 8.79 dB, INR 2 = 2.7 dB
· Case 4: Loading 50 %, INR 1 = 8.36 dB, INR 2 = 1.7 dB
· Serving cell FRCs
· Rank 1, MCS 4
· Rank 1, MCS 13
[bookmark: _Hlk85754419]Case 1 is used for definition of LTE CRS-IC requirements. We can consider such scenario as starting point. Based on our analysis testable performance benefits of CRS-IC receiver (i.e. > 1 dB) can be observed for all consider interference modelling cases. Same time, testable performance benefits of LLR whitening, mainly can be observed for cases 1-3 for Scenario 1 and case 1 for Scenario 2. Therefore, further analysis and collection of input from other companies is required to find the final test setup for definition of CRS-IM requirements for scenarios with overlapping spectrum for LTE and NR.
Proposal 1:	Consider the following assumptions for CRS-IM requirements definition for scenarios with overlapping spectrum for LTE and NR
· Scenario 1 (DSS) with PDSCH duration 9 symbols and Scenario 2 (NR and LTE)
· Duplex mode: FDD and TDD 
· CBW/SCS: 10 MHz/15 kHz 
· TDD configuration: 3D1S1U with S = 10D+2G+2U
· Antenna configuration: 4x2 and 4x4 ULA Low
· Channel model: TDLA30-10
· Interference modelling
· Number of explicitly modelled interfering cells: 2
· Non-colliding CRS pattern
· Time offset and frequency shift: 3us/300 Hz and -1us/-100Hz
· Transmission rank: 80% and 20% probability for rank 1 and rank 2 transmission in the interfering cell(s). 
· Modulation scheme for the interference PDSCH: 16 QAM randomly modulated symbols in the interfering PDSCH when exists 
· Precoding scheme for the interference PDSCH: Random precoding 
· No MBSFN is configured on LTE carrier 
· Centre frequency is same between serving cell and neighbouring cells
· Loading and INR values
· Option 1: Loading 20 %, INR 1 = 10.45 dB, INR 2 = 4.6 dB
· Option 2: Loading 30 %, INR 1 = 9.69 dB, INR 2 = 3.7 dB
· Option 3: Loading 40 %, INR 1 = 8.79 dB, INR 2 = 2.7 dB
· Option 4: Loading 50 %, INR 1 = 8.36 dB, INR 2 = 1.7 dB
· Serving PDSCH FRC
· Option 1: Rank 1, MCS 4
· Option 2: Rank 1, MCS 13
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 proposal:
Proposal 1:	Consider the following assumptions for CRS-IM requirements definition for scenarios with overlapping spectrum for LTE and NR
· Scenario 1 (DSS) with PDSCH duration 9 symbols and Scenario 2 (NR and LTE)
· Duplex mode: FDD and TDD 
· CBW/SCS: 10 MHz/15 kHz 
· TDD configuration: 3D1S1U with S = 10D+2G+2U
· Antenna configuration: 4x2 and 4x4 ULA Low
· Channel model: TDLA30-10
· Interference modelling
· Number of explicitly modelled interfering cells: 2
· Non-colliding CRS pattern
· Time offset and frequency shift: 3us/300 Hz and -1us/-100Hz
· Transmission rank: 80% and 20% probability for rank 1 and rank 2 transmission in the interfering cell(s). 
· Modulation scheme for the interference PDSCH: 16 QAM randomly modulated symbols in the interfering PDSCH when exists 
· Precoding scheme for the interference PDSCH: Random precoding 
· No MBSFN is configured on LTE carrier 
· Centre frequency is same between serving cell and neighbouring cells
· Loading and INR values
· Option 1: Loading 20 %, INR 1 = 10.45 dB, INR 2 = 4.6 dB
· Option 2: Loading 30 %, INR 1 = 9.69 dB, INR 2 = 3.7 dB
· Option 3: Loading 40 %, INR 1 = 8.79 dB, INR 2 = 2.7 dB
· Option 4: Loading 50 %, INR 1 = 8.36 dB, INR 2 = 1.7 dB
· Serving PDSCH FRC
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· Option 2: Rank 1, MCS 13
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