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1. Introduction
The WID [1] on further enhancement on NR demodulation performance has been approved in RAN#89-e, we list inter-cell interference suppression objectives below as reference. In this contribution, we will discuss the network scenario and some test parameters.
· MMSE-IRC receiver for suppressing inter-cell interference
· Type of requirements: 
· Define PDSCH demodulation requirements
· Further decide whether to introduce the corresponding CQI reporting requirements during the WI
· SCS and slot duration
· Scenario 1: Slot-based transmission and aligned SCS among cells (first priority)

· Scenario 2: Non-slot-based transmission and aligned SCS among cells (second priority)

· Further discuss the assumptions for requirements definition

· Note: Requirements for scenario 1 will first be stabilized before commencing scenario 2.

· Reference receiver: 
· MMSE-IRC with DMRS based interference covariance estimation
· Note: use the DRMS for victim UE’s PDSCH.
· Victim frequency: FR1
· Rx antenna number: 2Rx and 4Rx 
· Interference profile

· Reuse LTE interference profiles as a starting point

· Other interference profiles are not precluded
2. Discussion
2.1. Network scenario
The network scenarios in LTE focus on inter-cell interference among Macro eNBs. In addition to LTE network scenarios, there is another typical inter-cell interference scenario in realistic deployment, which the victim cell is the Micro-cell and the interfering cell is Macro-cell. In this network scenario, we observe that if the number of SSBs in Micro-cell and Macro-cell is unaligned, the PDSCH slot of Micro-cell will be interfered severely by Macro-cell, the realistic performance of terminals in Micro-cell is as shown in Figure 1.
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Figure 1. SSB configuration between Macro and Micro and relevant UE performance under Micro cell
At the current stage, the network payload of Marco is light, so degraded Micro performance is obvious when Macro transmit SSBs and Micro transmit PDSCH. In the future, Macro will carry heavy network payload, the PDSCH slots of Macro will also interfere the PDSCH slots of Micro. In order to avoid performance degradation of UEs in this scenario, we propose to introduce this scenario for R17 demodulation enhancements inter-cell interference suppressing.
Proposal 1: Introduce the Micro-cell (victim cell) and Macro-cell (interfering cell) scenario for R17 demodulation enhancements inter-cell interference suppressing. 
2.2. Test parameters
Frequency range, duplex mode and sync/async
For frequency range, we support focus on FR1, since FR2 is the interference-limited scenario. In FR1, both FDD and TDD mode should be covered. Furthermore, sync and async scenarios should be considered in FDD, sync scenario should be considered in TDD.
Proposal 2: the following scenarios should be considered:

· FR1, FDD sync scenario;

· FR1, FDD async scenario;

· FR1, TDD sync scenario;

SCS and Bandwidth
For SCS, similar to R16 PDSCH demod requirements, we propose to use typical 15kHz for FDD and 30kHz for TDD. For bandwidth, at least take 10MHz for FDD and 40MHz for TDD which are typical configuration into account. We also support to consider the maximum bandwidth for FDD and TDD, which is 50MHz for FDD and 100MHz for TDD.
Proposal 3: the following SCS and bandwidth combination should be considered:
· FDD

· 10MHz/15kHz

· 50MHz/15kHz

· TDD

· 40MHz/30kHz

· 100MHz/30kHz

TDD configurations:
For TDD 30kHz, we propose to use typical 7D1S2U(6D+4G+4U).
Proposal 4: For TDD 30kHz, use typical 7D1S2U(S=6D+4G+4U) for TDD configuration.

Rank for victim cells and interference cells
For victim cell rank configuration, we propose to first consider rank-1 transmission to guarantee the UE performance under victim cell. 
For interference cell rank configuration, rank-1 transmission probability was agreed as 70% for DMRS based transmission (4x2 MIMO configuration) in LTE. For NR DMRS-based transmission, we can take this probability value as the starting point.

Proposal 5: 
· For victim cell, first consider rank-1 transmission. 
· For MIMO rank transmission probability on the interference cells, take rank-1 transmission probability 70% as the starting point.
Antenna configuration for victim cells and interference cells

For victim cell Tx antenna configuration, we propose to take 2Tx as the baseline, further study whether 4Tx is needed.

For interference cells, 4×2 MIMO configuration is used in LTE, this configuration can be reused in NR. we propose to take both 4Tx and 2Tx into consideration.

Proposal 6:

· For victim cell, take 2Tx as the baseline.

· For interference cells, consider both 4Tx and 2Tx.
SSB configuration for victim cells and interference cells

The SSB configuration can be aligned for victim cells and interference cells, we can reuse the SSB configuration in NR PDSCH demodulation requirement. The SSB position in burst set to the first SSB in Slot#0, the SSB periodicity set to 20ms.
Proposal 7: SSB configuration for victim cells and interference cells can be aligned. 

· SSB position in burst: first SSB in Slot#0

· SSB periodicity: 20ms.
Test metrics
For PDSCH, we can reuse the test metrics as NR PDSCH demodulation requirements, use 70% throughput vs SNR as the test metrics.

Proposal 8: Use throughput vs SNR as the test metric for MMSE-IRC receiver demodulation performance requirements, and consider 70% relative throughput for the test points.
3. Conclusion

In this contribution, we first discuss the network scenarios for inter-cell interference suppression with MMSE-IRC receiver, and then discuss the test parameters and provide our proposals. The proposals are:
Proposal 1: Introduce the Micro-cell (victim cell) and Macro-cell (interfering cell) scenario for R17 demodulation enhancements inter-cell interference suppressing. 
Proposal 2: the following scenarios should be considered:

· FR1, FDD sync scenario;

· FR1, FDD async scenario;

· FR1, TDD sync scenario;

Proposal 3: the following SCS and bandwidth combination should be considered:

· FDD

· 10MHz/15kHz

· 50MHz/15kHz

· TDD

· 40MHz/30kHz

· 100MHz/30kHz

Proposal 4: For TDD 30kHz, use typical 7D1S2U(S=6D+4G+4U) for TDD configuration.

Proposal 5: 
· For victim cell, first consider rank-1 transmission. 
· For MIMO rank transmission probability on the interference cells, take rank-1 transmission probability 70% as the starting point.
Proposal 6:

· For victim cell, take 2Tx as the baseline.

· For interference cells, consider both 4Tx and 2Tx.
Proposal 7: SSB configuration for victim cells and interference cells can be aligned. 

· SSB position in burst: first SSB in Slot#0

· SSB periodicity: 20ms.
Proposal 8: Use throughput vs SNR as the test metric for MMSE-IRC receiver demodulation performance requirements, and consider 70% relative throughput for the test points.
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