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1. Introduction
In RAN4#100-e meeting, the evaluation scenarios and parameters were discussed and a way forward was agreed in [1]. In RAN#93-e meeting, the WID was revised in [2]. We copy the objectives in the revised WID as follows:
	· CRS interference handling in scenarios with overlapping spectrum for LTE and NR
Phase II: 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.
•	Decide if it is feasible that the UE requirements are release independent from Rel-15.


In this contribution, we provide our views about test setup.
2. [bookmark: OLE_LINK1][bookmark: OLE_LINK2]Discussion
2.1. General issues
CBW and SCS for target and interference cells
· For NR TDD 15 kHz SCS
· Option 1: use 20MHz bandwidth as starting point for phase II (if there will be a phase II)
· Option 2: Discuss after RAN #93e
· For NR TDD 30 kHz SCS
Discuss the scenario after RAN #93e meeting.
Based on the revised WID, the 15kHz SCS for NR is prioritized. FDD 15kHz/10MHz configuration has been agreed in RAN4#99e. As for TDD, 15kHz SCS is supported by us.
For NR TDD 15kHz SCS, since n40 and n38 have already support 15kHz DSS in current spec, and the WI on 15KHz TDD DSS for n34 and n39 was approved in RAN#92e, we see a trend that TDD 15kHz become the typical scenario in NR deployment, especially for TDD bands with relative narrow bandwidth. Including TDD 15kHz in this WI can avoid potential interference in the future. 20MHz bandwidth can be the starting point.
Proposal 1: Cover TDD 15kHz SCS 20MHz CBW in Scenario 1.
UE processing time impact of CRS-IM
· UE PDSCH processing timeline is not impacted by LLR weighting. 
· Further discuss the UE PDSCH processing timeline for CRS-IC. FFS whether the discussion can be separated for different PDSCH configurations such as:
· Rank 1, QPSK and 16QAM, 20MHz CBW 
· Higher rank, higher modulation order, 20MHz CBW
According to the input from Intel in last meeting [3], RAN1 assumed 4-layer processing with 256QAM and 15 kHz/50 MHz (3240 subcarriers) when calculate the PDSCH processing time. We have following observations about deployment scenarios:
· For the test setup, we assume much lower rank and modulation scheme than 4-layer and 256QAM, the typical CBW configurations are 10MHz and 20MHz for 15kHz SCS, 40MHz for 30kHz.
· For the practical scenario, on one hand, 4-layer and 256QAM require quite high SNR which cannot be reached by interference scenario. On the other hand, 50MHz is not the common CBW configuration in practical deployment for 15kHz SCS. 
Observation 1: 4-layer processing with 256QAM and 15 kHz/50 MHz (3240 subcarriers) is not typical scenario for applying CRS-IM. 
Aspects to consider for simulations/analysis without NW assistance (For Information Only)
· Probability and potential impact of Mis-detection/No detection of CRS Muting, if CRS Muting is enabled.
· Probability and potential impact of Mis-detection/No detection of MBSFN configuration, and the potential scenario with different MBSFN configurations in neighbouring cells.
· Probability and potential impact of Mis-detection of number of CRS ports.
· Probability and potential impact of obsolete information due to large interval between measurement/detection to save power/complexity. 
The error introduced by the first two bullets can be avoided by restricting the simulation assumption. For example, disable the CRS Muting and do not configure MBSFN for neighboring cells. The error introduced by the last two bullets can be further measured in the simulation.
In addition, when considering the NW assistance, since network can’t guarantee real-time signaling about CRS information especially in moving scenarios, the probability and potential impact of obsolete information due to NW assistance signaling delay should be further measured in the simulation with NW assistance. 
Proposal 2: Do not enable CRS muting and configure MBSFN for neighboring cells in the simulation assumption.
Discussion on the other following aspects are not precluded based on contribution driven (For Information Only)
· Implementation aspects for interference cell CRS-RM (for the purpose of maintaining the TR, although without specification impact)
· The implementation based approach to reduce the impact on LTE UE.
· Option 1: Transmit signal energy in rate-matched REs on top of rate matching. This signal energy could be NZP CSI-RS, random data, copy of PDSCH data or some other signal.
· Other aspects like such as how gNB could know which interferer is the dominant one (even if the dominant interferer never changes), whether the information exchange between gNBs is needed.
· Modelling of the change of dominant interference
For the first bullet, we don’t think Option 1 is a valid solution, since it will introduce additional limitation to network behavior. 
For the second bullet, from our point of view, gNB can’t know the dominant interferer unless introduce additional measurement and measurement report from UE.
3. Conclusion
In this contribution, we discuss some test setup issues for LTE CRS-IM in scenarios with overlapping spectrum for LTE and NR. The proposals are:
Proposal 1: Cover TDD 15kHz SCS 20MHz CBW in Scenario 1.
Proposal 2: Do not enable CRS muting and configure MBSFN for neighboring cells in the simulation assumption.
Observation 1: 4-layer processing with 256QAM and 15 kHz/50 MHz (3240 subcarriers) is not typical scenario for applying CRS-IM. 
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