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Background
In RAN4 #99-e meeting, WF R4-2108664 is approved and following open issues are left:
	· Network type
· [bookmark: OLE_LINK57]Synchronized for FDD and TDD
· FFS asynchronized for FDD
· [bookmark: OLE_LINK58]Channel bandwidth
· [bookmark: OLE_LINK99]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
· [bookmark: OLE_LINK59]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
· [bookmark: OLE_LINK70]Propagation condition
· Consider TDLA30-10 and TDLC300-100 channel models for evaluation purpose and select only one for requirements definition
· [bookmark: OLE_LINK95]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
· Performance measurement point
· Option 1: SINR at 70% TP
· Option 2: SNR at 70% TP
· [bookmark: OLE_LINK91][bookmark: OLE_LINK92]Deployment for initial simulations
· [bookmark: OLE_LINK101][bookmark: OLE_LINK102]Consider Homogeneous deployment assumptions
· FFS whether for consider HetNet deployment assumptions
· 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
· [bookmark: OLE_LINK93]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
· [bookmark: OLE_LINK94][bookmark: OLE_LINK96]Methodology for interference profile configuration
· Option 1: Use the DIP methodology 
· Option 2: Use the INR methodology
· [bookmark: OLE_LINK97][bookmark: OLE_LINK98]RAN4 discuss whether the UE demodulation with inter-cell interference is released independent from Rel-15 or not, after RAN4 agree with the detailed simulation assumption



In this paper, we give our discussions on above open issues.
Discussions
[bookmark: OLE_LINK66][bookmark: OLE_LINK67][bookmark: OLE_LINK29] Network type
Synchronized scenario for serving cell and interference may lead to one problem that the interference is uneven for serving cell which bring large complexity for interference estimation. Considering the timeline and work burden, we propose to not consider this scenario.
 Channel bandwidth
10MHz/15kHz for FDD and 40MHz/30kHz for TDD are typical channel bandwidth used in Rel-15 PDSCH test, considering similar performance between different bandwidth, we propose to only consider these two bandwidth for performance requirements definition.
SSB configuration 
[bookmark: OLE_LINK100][bookmark: OLE_LINK68][bookmark: OLE_LINK64][bookmark: OLE_LINK69]In order to prevent serving cell’s SSB from being interfered by neighbouring cells’ SSB, we propose to set different frequency and time resource for each cell. Considering that slot #0 is used for SSB detection and only 2 SSB occasion can be used for 15kHz, we propose the following: SSB of serving cell is transmitted in PRB 0~19 in first occasion, for case with 1 interference cell, SSB of interference cell is transmitted in  PRB 0~19 in second occasion. For case with 2 interference cell, SSB of interference cell 1 is transmitted in PRB 20~39 in first occasion, SSB of interference cell 2 is transmitted in PRB 0~19 in second occasion.
TRS/TRS colliding configuration
In the last meeting, it has been agreed that TRS are colliding for serving cell and interference cells. Since our purpose is to verify the IRC performance rather than TRS-IC, we propose to add the clarification that no TRS interference cancellation/mitigation will be handled for inter-cell MMSE-IRC requirements definition.
Propagation conditions
Larger Doppler spread and time delay spread can affect the accuracy of interference covariance matrix.  But from our simulation results in [2], the propagation conditions doesn’t have much influence on the gain between MMSE receiver and MMSE-IRC receiver, we are open to this issue.
 Deployment for initial simulations
The only difference between two deployments is DIP level, we think it is no necessary to define the requirements for different DIP value. Moreover, HetNet deployment is not commonly used in actual scenario. 
Number of explicitly modelled interference cells
In LTE, case for 1 interference cell was defined for TM3 and case with 2 interference cells was defined for TM9. According to the simulation assumptions, interference power for 2 cells is larger than 1 cell and according to our simulation results and target SINR for 2 interference cell is lower than 1 interference cell to achieve 70% max throughput. We think defining the requirements for 2 interference cell is enough.
MCS
We can find that in our simulation results [2], the gain between MMSR-IRC over MMSE-MRC for MCS4 is about 1.7~1.9 dB for 2 RX and 3.5~3.9 dB for 4RX. For MCS 13, the gain is about 1.4 dB for 2RX and 2.2dB for 4RX. Such gain is enough to demonstrate the advantages of MMSE-IRC.
However, MCS4 and MCS13 are typical configuration in Rel-15 PDSCH requirements. In order to reduce the test numbers, we propose to only consider the MCS4 and MCS 13
Methodology for interference profile configuration
The two options are simply different expression of the same interference power, we slightly prefer to follow the LTE. i.e. Use DIP methodology.
Release independence
[bookmark: OLE_LINK18]As this performance requirements for inter-cell MMSE-IRC is introduced from Rel-17, it is not reasonable to ask an earlier release UE to meet such requirements. We prefer to not introduce the release independence for MMSE-IRC receiver for inter-cell interference.
[bookmark: OLE_LINK103][bookmark: OLE_LINK19]Our proposal for all the aspects discussed above:
Proposal 1: Use following assumptions for performance requirement of inter-cell MMSE-IRC receiver:
· Synchronized for FDD and TDD
· 10MHz for FDD 15kHz and 40MHz for TDD 30kHz
· SSB of serving cell is transmitted in PRB 0~19 in first occasion
· For case with 1 interference cell (if agreed), SSB of interference cell is transmitted in PRB 0~19 in second occasion. 
· For case with 2 interference cell, SSB of interference cell 1 is transmitted in PRB 20~39 in first occasion, SSB of interference cell 2 is transmitted in PRB 0~19 in second occasion.
· [bookmark: OLE_LINK17]Add the clarification that no TRS interference cancellation/mitigation is considered for inter-cell MMSE-IRC requirements definition.
· Only consider Homogeneous deployment assumptions.
· 2 interference cells
· Not introduce the release independence for MMSE-IRC receiver for inter-cell interference.
Conclusion
In this paper, we share our views on those open issues for inter-cell MMSE-IRC receiver, our proposal is:
Proposal 1: Use following assumptions for performance requirement of inter-cell MMSE-IRC receiver:
· Synchronized for FDD and TDD
· 10MHz for FDD 15kHz and 40MHz for TDD 30kHz
· SSB of serving cell is transmitted in PRB 0~19 in first occasion
· For case with 1 interference cell (if agreed), SSB of interference cell is transmitted in PRB 0~19 in second occasion. 
· For case with 2 interference cell, SSB of interference cell 1 is transmitted in PRB 20~39 in first occasion, SSB of interference cell 2 is transmitted in PRB 0~19 in second occasion.
· Add the clarification that no TRS interference cancellation/mitigation is considered for inter-cell MMSE-IRC requirements definition.
· Only consider Homogeneous deployment assumptions.
· 2 interference cells
· Not introduce the release independence for MMSE-IRC receiver for inter-cell interference.
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