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1	Introduction
In last meeting, RAN4 had discussed UE demodulation requirements of MMSE-IRC receiver for suppressing inter-cell interference. The agreed WF for PDSCH demodulation requirements for inter-cell interference MMSE-IRC[1] is shown as follow. 
	Common test parameters
· Network type
· Synchronized for FDD and TDD
· FFS asynchronized for FDD
· Channel bandwidth
· Use 10MHz for FDD 15kHz and 40MHz for TDD 30kHz for initial simulation purpose:
· FFS whether to consider 40 MHz for FDD 15kHz and 100 MHz for TDD 30kHz for requirements definition
· SSB configuration 
· Option 1: All SSBs (serving cell and interference cell(s)) are in the same time/frequency resources
· Option 2: Serving cell SSB and interference cell(s) SSB(s) are in the different time/frequency resources
· TRS/CSI-RS configuration
· TRS/CSI-RS colliding with TRS/CSI-RS interference
· Propagation condition
· Consider TDLA30-10 and TDLC300-100 channel models for evaluation purpose and select only one for requirements definition
Target PDSCH parameters for scenario 1
· MCS
· Use MCS 4 (QPSK, CR=0.3) and MCS 13 (16QAM, CR=0.5) for initial simulation purpose 
· Further discuss MCS for requirements definition 
· Consider MCS corresponding to QPSK and 16QAM modulation formats
· Precoding model
· Random precoder with Type I SP codebook
· Performance measurement point
· Option 1: SINR at 70% TP
· Option 2: SNR at 70% TP
Interference model for scenario 1 
· Deployment for initial simulations
· Consider Homogeneous deployment assumptions
· FFS whether for consider HetNet deployment assumptions
· DIP values for Homogeneous deployment assumptions for initial simulations
· Consider DIP1/2 = -1.73/-8.66 dB (INR1/2 = 5.43/-1.50 dB in case of 2 interference cells and INR 3.1 dB in case of 1 interference cell) as baseline for initial link level analysis for Synchronous network
· Results for other interference profiles are welcome
· Other options are not precluded for requirements definition
· FFS assumptions for asynchronous network
· INR values for HetNet deployment assumptions for initial simulations (in case HetNet is agreed)
· Option 1: INRs 11.39 and 5.45 dB (DIPs -1.23 and -7.16 dB)
· Other options are not precluded
· Number of explicitly modeled interference cells
· Companies are encouraged to check performance with 1 and 2 interference cells for initial simulations
· Further discuss the assumptions for requirements definition
· Analysis of NR interference profile
· System level analysis from interested companies is not precluded
· Methodology for interference profile configuration
· Option 1: Use the DIP methodology 
· Option 2: Use the INR methodology


In this contribution, we will continue to discuss the remaining issues on MMSE-IRC receiver for suppressing inter-cell interference.
2	Common test parameters
Network Type
We suggest RAN4 to prioritize the synchronized network configuration for both FDD and TDD. According to the real network deployment scenario, RAN4 will discuss whether to assume the asynchronous network scenario (i.e, timing offset and/or frequency shift) for FDD after RAN4 stabilizes the simulation setup. 
[bookmark: _Ref71536265][bookmark: _Ref70863712]Proposal 1: RAN4 to consider synchronized network configuration for both FDD and TDD for alignment, but RAN4 will discuss the asynchronous network configuration (i.e., time offset and/or frequency shift) for FDD after RAN4 stabilizes the test setup. 
Channel bandwidth
In Rel-15, 16, RAN4 defined test case based on 10MHz for FDD SCS=15kHz and 40MHz for TDD SCS=30kHz for single carrier which are supported by most NR bands. From TS 38.101-1 RF core specification, it is possible to support FDD 40/50MHz and TDD 100MHz, but there are less RF bands supporting such a wider channel bandwidth compared with FDD 10MHz and TDD 40MHz. Meanwhile, from evaluating MMSE-IRC performance’s perspective, it doesn’t bring more information to test more BWs for verifying UE’s performance. Thus, we suggest RAN4 to reuse the same channel bandwidth configuration as Rel-15 and 16 single carrier PDSCH demodulation requirements.
[bookmark: _Ref70863717]Proposal 2: RAN4 only consider 10MHz for FDD 15kHz and 40MHz for TDD 30kHz.
SSB configuration
Considering the real network deployment scenario, it’s highly possible to configure multiple SSBs in the same time domain occasions between serving cells and inter-cells. We propose to apply the same SSB configuration (SSB index 0, slot #0 with periodicity 20 ms) for interfering inter-cells as legacy Rel-15 test case. In addition, considering good cross-correlation character for SSB, UE can still have acceptable time/frequency tracking performance even if the SSBs from inter-cells are fully collided with the serving cells.    
[bookmark: _Ref70863721]Proposal 3: RAN4 consider the same SSB configuration (SSB index 0, slot #0 with periodicity 20 ms) for interfering inter-cells.
Propagation condition
In last meeting, it agreed to consider TDLA30-10 and TDLC300-100 channel models for evaluation purpose and select only one for requirements definition. Considering the test case burden and test coverage, it is better to test some cases for TDLA30-10 and others for TDLC300-100 but not increasing the total number of test cases.
[bookmark: _Ref70863725]Proposal 4: RAN4 to define the test cases for both TDLA30-10 and TDLC300-100, but the overall number of test cases won’t be increased.
3	PDSCH parameters
MCS
In our understanding, inter-cell interference becomes dominant when UE is located on the cell-edge, and in such a condition, we expect gNB will schedule low MCS/rank because of lower geometry. In last WF, it agreed to use MCS4 (QPSK, CR=0.33) or MCS13 (16QAM, CR=0.5) for initial simulation purpose. We therefore propose to firstly consider both MCS4 (QPSK, CR=0.33) or MCS13 (16QAM, CR=0.5) for requirement definition. Based on our simulation, both MCS4 and MCS13 can have gains for IRC receiver. Thus, we propose to define requirements for both QPSK and 16QAM.
[bookmark: _Ref70863728]Proposal 5: RAN4 to define requirements for both QPSK and 16QAM.
Performance measurement point
In last meeting, most companies support to reuse the SINR at 70% throughput to evaluate the performance similar as legacy LTE IRC. We think it’s straightforward to reuse the SINR definition from LTE where the noise term (denominator) is a sum of all the signals from other cell(s) and white noise. 
[bookmark: _Ref71536231]Proposal 6: RAN4 defines the MMSE-IRC for suppressing inter-cells’ interference requirements based on SINR. The SINR definition is shown as follows and will be captured in TS38.101-4 Clause 4.4.2. 
	
Where  is the averaged received energy per Hz of the wanted signal during the useful part of the symbol, i.e. excluding the cyclic prefix, at the j-th UE receiver antenna connector; average power is computed within a set of REs used for the transmission of physical, divided transmission bandwidth within the set.
And  is the power spectral density (average power per RE normalised to the subcarrier spacing) of the summation of the received power spectral densities of the strongest interfering cells explicitly defined in a test procedure plus , as measured at the j-th UE receiver antenna connector. The respective power spectral density of each interfering cell relative to  is defined by its associated DIP value, or the respective power spectral density of each interfering cell relative to  is defined by its associated Es/Noc value. 


4	Interference model
Deployment
In last meeting, some companies suggest considering heterogenous scenario for initial simulation. It’s reasonable to consider heterogenous for different interference power configuration other than multiple SSBs interfere to the serving cell. RAN4 can further discuss to use DIP of INR configuration for further evaluating the performance.
[bookmark: _Ref70863739]Proposal 7: RAN4 can evaluate both homogeneous and heterogenous scenarios with different interference power settings.  
Methodology for interference profile configuration
To specify the interfering signal powers from the interfering cells, in LTE IRC study item, RAN4 has defined dominant interfere proportion (DIP), where DIP for i-th cell () is given by the ratio of received signal power from the i-th cell and the sum of total signal power from all the interfering cells plus white noise. We think this model can be reused for the NR UE demodulation requirements for MMSE-IRC suppressing inter-cell interference, but we’re also open with INR’s definition in NAICS.
[bookmark: _Ref77845651]Proposal 8: RAN4 to reuse the DIP to specify the received signal powers from interfering cells.
5		Summary
In this contribution, we further discuss the remaining issues on UE demodulation requirements of MMSE-IRC receiver for suppressing inter-cell interference and share the initial simulation results for MMSE-IRC receiver.
Proposal 1: RAN4 to consider synchronized network configuration for both FDD and TDD for alignment, but RAN4 will discuss the asynchronous network configuration (i.e., time offset and/or frequency shift) for FDD after RAN4 stabilizes the test setup.
Proposal 2: RAN4 only consider 10MHz for FDD 15kHz and 40MHz for TDD 30kHz.
Proposal 3: RAN4 consider the same SSB configuration (SSB index 0, slot #0 with periodicity 20 ms) for interfering inter-cells.
Proposal 4: RAN4 to define the test cases for both TDLA30-10 and TDLC300-100, but the overall number of test cases won’t be increased.
Proposal 5: RAN4 to define requirements for both QPSK and 16QAM.
Proposal 6: RAN4 defines the MMSE-IRC for suppressing inter-cells’ interference requirements based on SINR. The SINR definition is shown as follows and will be captured in TS38.101-4 Clause 4.4.2.
	
Where  is the averaged received energy per Hz of the wanted signal during the useful part of the symbol, i.e. excluding the cyclic prefix, at the j-th UE receiver antenna connector; average power is computed within a set of REs used for the transmission of physical, divided transmission bandwidth within the set.
And  is the power spectral density (average power per RE normalised to the subcarrier spacing) of the summation of the received power spectral densities of the strongest interfering cells explicitly defined in a test procedure plus , as measured at the j-th UE receiver antenna connector. The respective power spectral density of each interfering cell relative to  is defined by its associated DIP value, or the respective power spectral density of each interfering cell relative to  is defined by its associated Es/Noc value. 


Proposal 7: RAN4 can evaluate both homogeneous and heterogenous scenarios with different interference power settings.
Proposal 8: RAN4 to reuse the DIP to specify the received signal powers from interfering cells.
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