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Introduction
The scope of this email thread is the following topics of Rel-17 Further enhancement on NR demodulation performance WI:
· MMSE-IRC receiver for inter-cell interference
· MMSE-IRC receiver for intra-cell inter-user interference
Email discussion targets for the 1st round and 2nd round 
· 1st round: 
· Discussion on open issues
· 2nd round: 
· Discussion on open issues
· WFs preparation

Topic #1: MMSE-IRC receiver for inter-cell interference – Demodulation requirements
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2109137
	China Telecom
	Proposal 1: For the channel bandwidth, additionally cover 40 MHz channel bandwidth for FDD 15kHz SCS, and 100MHz channel bandwidth for TDD 30kHz SCS.
Proposal 2: For SSB, discuss how to configure the SSB burst position for each cell within slot#0, especially in the scenario where there are 1 target call plus 2 interference cells.
Proposal 3: For TRS/CSI-RS, slightly prefer TRS/CSI-RS colliding with TRS/CSI-RS interference which is a typical network configuration to ensure PDSCH data will not be interfered by reference signals.
Proposal 4: For propagation condition, evaluate both TDLA30-10 and TDLC300-100 conditions for initial simulation.
Proposal 5: Reuse the interference profiles for LTE MMSE-IRC receiver, i.e., assume target geometry of -2.5dB, use DIP1/2= -1.73/-8.66 dB for synchronous network, and use DIP1/2= -2.23/-8.06 dB for asynchronous network.
Proposal 6: The number of explicit interferers can be 2 or 1 for different tests, by considering the tradeoff between test complexity and the gain of MMSE-IRC over MMSE receiver.
Proposal 7: Additionally cover HetNet scenarios and the interference profile from LTE NAICS can be used for initial simulation.

	R4-2109198
	Intel Corporation
	Proposal 1: Consider the following assumptions for interference modelling for initial simulation alignment of NR MMSE-IRC performance: 
· Option 1: Two interference cells, DIP -1.73 and -8.66 dB (INR 5.43 and -1.50 dB)
· Option 2: One interference cell, DIP -1.73 dB (INR 3.1 dB)
· Option 3: Two interference cells, DIP -0.41 and -13.21 dB (INR 13.32 and 0.52 dB)
· Option 4: One interference cell, DIP -0.41 dB (INR 10.04 dB)
· Option 5: Two interference cells, INRs 11.39 and 5.45 dB
Proposal 2: Analyse the SINR and INRs distributions for “Urban macro” NR scenarios using methodology from TR 36.866 and system level assumptions from TR 38.913 and 38.901 to get estimations on typical NR interference conditions.
Proposal 3: Consider the following simulation assumptions for Scenario 1 requirements: 
· SCS/CBW: Only 15 kHz / 10 MHz for FDD and 30 kHz / 40 MHz for TDD
· SSB configuration: time and frequency division of SSB transmission from different cells and further discuss the details
· TRS configuration: different frequency allocation for different cells and without any neighbouring cell TRS protection.
· Serving cell PDSCH MCS 13
Observation #1: There is almost no performance difference for TRS configuration 1 and TRS configuration 2 for considered scenarios.
Observation #2: Using of interference free TRS configuration can lead up to 0.4 dB performance improvement for some scenarios.
Observation #3: There is no significant performance difference for scenarios with different assumptions on interference-plus-noise covariance matrix estimation granularity for 2 Rx UE.
Observation #4: Testable performance gain of MMSE-IRC receiver of MMSE-MRC is observed for both modulation orders (QPSK and 16QAM).
Observation #5: SINR value is lower than -3 dB for some scenarios with QPSK Serving cell PDSCH modulation.

	R4-2109358
	Apple
	Observation #1: No significant performance delta is observed with no TRS interference, TRS interference with TRS or PDSCH.
Proposal #1: Define requirements with non-colliding TRS between target and interfering cell and with PDSCH from interference overlapped with TRS of serving cell.
Proposal #2: Only consider synchronized network for ICI requirements. 
Proposal #3: Introduce requirements for intercell interference with 1 interferer cell.
Proposal #4: Do not introduce requirements for ICI with additional BWs for TDD and FDD.
Proposal #5: RAN4 further discusses if interference profiles for NR need further study.

	R4-2109488
	CMCC
	Proposal 1: Include FDD asynchronized network type in FR1. 
Proposal 2: In addition, consider 40MHz for FDD 15kHz and 100MHz for TDD 30kHz. 
Proposal 3: Use TDLA30-10 for initial simulation purpose.
Proposal 4: For interference profile, use the LTE NACIS Scenario 2 interference profile as the baseline.

	R4-2109993
	Ericsson
	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 consider the same TRS/CSI-RS configuration for interfering inter-cells.
Proposal 5: 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 6: Whether RAN4 will down select the MCS depends on companies’ simulation results.
Proposal 7: RAN4 prioritize the random PMI to define the MMSE-IRC inter-cells’ requirement, but FFS follow PMI.
Proposal 9: 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 10: RAN4 only focus on homogeneous interference model with Rel-11 LTE DIP settings.
Proposal 12: RAN4 discuss whether the UE demodulation and CQI reporting requirements with inter-cell interference is released independent from Rel-15 or not, after RAN4 agree with the detailed simulation assumption.

	R4-2110570
	Huawei, HiSilicon
	Proposal 1: Only consider synchronized for FDD and TDD.
Proposal 2: We propose to only define the requirements for 10 MHz/15 kHz for FDD and 40 MHz/30 kHz MHz for TDD.
Proposal 3: Only consider TDLA30-10 for simulation.
Proposal 4: Only use the DIP methodology as the interference profile. 



Open issues summary
[bookmark: _Hlk71880830]Sub-topic 1-1: Common test parameters
Issue 1-1-1: Network type
· Background
· Synchronized for FDD and TDD
· FFS asynchronized for FDD
· Proposals
· Option 1 (China Telecom, CMCC): Consider asynchronized for FDD
· Option 1a (Ericsson): RAN4 will discuss the asynchronous network configuration (i.e., time offset and/or frequency shift) for FDD after RAN4 stabilizes the test setup.
· Option 2 (Apple, Huawei): Not consider asynchronized for FDD
· Recommended WF
· Collect detailed companies views on pros and cons to include asynchronized scenario in the scope

Issue 1-1-2: Channel bandwidth
· Background
· Use 10MHz for FDD 15kHz and 40MHz for TDD 30kHz for initial simulation purpose:
· Other options are not precluded
· Option 1: In addition, consider 50 MHz for FDD 15kHz and 100 MHz for TDD 30kHz 
· Option 2: In addition, consider 40 MHz for FDD 15kHz and 100 MHz for TDD 30kHz 
· Proposals
· Option 1 (China Telecom, CMCC): additionally cover 40 MHz for FDD 15kHz SCS, and 100MHz for TDD 30kHz SCS.
· Option 2 (Intel, Apple, Ericsson, Huawei): Only 10MHz for FDD 15kHz and 40MHz for TDD 30kHz
· Recommended WF
· Collect detailed companies views on pros and cons to include additional channel bandwidths in the scope

Issue 1-1-3: SSB configuration
· Background
· Configure SSB with different locations and no PDSCH scheduled in SSB slots considering limited number of SSB transmitted
· FFS for HeNet scenario if introduced 
· SSB Position in burst is FFS
· Proposals
· Option 1 (China Telecom): Further discuss how to configure the SSB burst position for each cell within slot#0
· Option 2 (Intel): Time and frequency division of SSB transmission from different cells and further discuss the details
· Option 3 (Ericsson): Same SSB configuration (SSB index 0, slot #0 with periodicity 20 ms) for interfering inter-cells.
· Recommended WF
· Collect views on two options:
· 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

Issue 1-1-4: TRS/CSI-RS configuration
· Background
· Further evaluate the performance difference among following options for TRS/CSI-RS
· TRS/CSI-RS colliding with TRS/CSI-RS interference
· TRS/CSI-RS colliding with data interference
· TRS/CSI-RS with interference free
· Reuse same config for TRS/ CSI-RS as Table 5.2-1
· Proposals
· Option 1 (China Telecom, Ericsson): TRS/CSI-RS colliding with TRS/CSI-RS interference
· Option 2 (Intel, Apple): TRS/CSI-RS colliding with data interference
· Recommended WF
· Collect detailed companies views on options above

Issue 1-1-5: Propagation condition
· Background
· Use TDLA30-10 and for initial simulation purpose
· Other options are not precluded
· Option 1: TDLC300-100 
· Proposals
· Option 1 (China Telecom): Evaluate both TDLA30-10 and TDLC300-100 conditions for initial simulation.
· Option 2 (CMCC, Huawei): Only TDLA30-10
· Option 3 (Ericsson): RAN4 to define the test cases for both TDLA30-10 and TDLC300-100, but the overall number of test cases won’t be increased.
· Recommended WF
· [bookmark: _Hlk71838184]Collect detailed companies views on options above

Sub-topic 1-2: Target PDSCH parameters for scenario 1
Issue 1-2-1: MCS
· Background
· 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
· Proposals
· Option 1 (Intel): MCS 13
· Option 2 (Ericsson): Whether RAN4 will down select the MCS depends on companies’ simulation results.
· Recommended WF
· Keep the previous meeting agreement. Focus on closing of other open issue. Further discuss based on results from companies.

Issue 1-2-2: Precoding model
· Background
· Use Single Panel Type I and Random precoder selection for initial simulation purpose
· Follow PMI is not precluded.
· Proposals
· Option 1 (Ericsson): RAN4 prioritize the random PMI to define the MMSE-IRC inter-cells’ requirement, but FFS follow PMI.
· Recommended WF
· Collect companies views on option above

Issue 1-2-3: Performance measurement point
· Background
· SINR at 70% TP for initial simulation purpose 
· Using of SNR at 70% TP is not precluded
· Proposals
· Option 1 (Ericsson): 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. (more details are in R4-2109993)
· Recommended WF
· Collect companies views on option above

Sub-topic 1-3: Interference model for scenario 1
Issue 1-3-1: Deployment for initial simulations
· Background
· Interference profiles from LTE MMSE-IRC can be used for initial simulation 
· Further decide the exact DIP value(s) and interference cell number based on simulation results.
· FFS whether HetNet scenario need to be considered 
· The interference profile from LTE NAICS can be used for initial simulation purpose under this scenario 
· Proposals
· Option 1 (China Telecom, Intel, CMCC): Consider Homogeneous and HetNet deployment assumptions
· Option 2 (Ericsson): Focus on homogeneous interference model
· Recommended WF
· Collect detailed companies views on options above

Issue 1-3-2: DIP values for Homogeneous deployment assumptions for initial simulations
· Proposals
· Option 1 (China Telecom): Use DIP1/2= -1.73/-8.66 dB for synchronous network, and use DIP1/2= -2.23/-8.06 dB for asynchronous network.
· Option 2 (Intel): DIP -1.73/-8.66 dB and -0.41/-13.21 dB
· Recommended WF
· Collect detailed companies views on options above

Issue 1-3-3: INR values for HetNet deployment assumptions for initial simulations (if HetNet will be agreed for Issue 1-3-1)
· Proposals
· Option 1 (Intel): INRs 11.39 and 5.45 dB
· Option 2 (CMCC): Use the LTE NACIS Scenario 2 interference profile as the baseline.
· Recommended WF
· Collect detailed companies views on options above

Issue 1-3-4: Number of explicitly modeled interference cells
· Proposals
· Option 1 (China Telecom): The number of explicit interferers can be 2 or 1 for different tests, by considering the tradeoff between test complexity and the gain of MMSE-IRC over MMSE receiver.
· Option 2 (Intel): 1 and 2 for initial alignment purpose for Homogeneous deployment, 2 for initial alignment purpose for HetNet deployment.
· Option 3 (Apple): Only 1 interference cell
· Recommended WF
· Collect detailed companies views on options above

Issue 1-3-5: Analysis of NR interference profile
· Proposals
· Option 1 (Intel): Analyze the SINR and INRs distributions for “Urban macro” NR scenarios using methodology from TR 36.866 and system level assumptions from TR 38.913 and 38.901 to get estimations on typical NR interference conditions.
· Option 2 (Apple): RAN4 further discusses if interference profiles for NR need further study.
· Recommended WF
· Collect detailed companies views on options above

Issue 1-3-6: Methodology for interference profile configuration
· Proposals
· Option 1 (Huawei, Ericsson): Only use the DIP methodology as the interference profile.
· Recommended WF
· Collect detailed companies views on option above

Sub-topic 1-4: Release independency of requirements
Issue 1-4-1: Release independency of Demodulation requirements
· Proposals
· Option 1 (Ericsson): 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.
· Recommended WF
· Use Option 1

Companies views’ collection for 1st round 
Open issues 
Sub-topic 1-1: Common test parameters
	Company
	Comments

	XXX
	

	China Telecom
	Issue 1-1-1: Network type
We are ok with option1a to prioritize the sync scenario.
Issue 1-1-2: Channel bandwidth
We support option1. 
There is extra testing point for MMSE-IRC receiver under larger CBW:
Considering the UE implementation, the performance of MMSE-IRC receiver will be different between smaller and larger CBW:
The performance of MMSE-IRC receiver under interference scenario counts on the interference estimation granularity.
With smaller CBW like 10MHz, better performance of MMSE-IRC can be expected since per PRB interference estimation can be used.
With larger CBW like 40MHz and 100MHz, considering the implementation complexity, UE may use larger interference estimation granularity than per PRB estimation, which will result in performance degradation.
As a result, we prefer to cover performance requirements under both smaller and larger CBW, and we are also fine to have a test applicability to avoid too any test cases, which can be discussed later.
Issue 1-1-3: SSB configuration
We have had more discussion on the SSB configuration and we have following observations to the last meeting agreements of using different locations for different cell’s SSBs without data scheduled:
In the NR real network with inter cell interference, SSB and TRS/CSI-RS configurations for different cells are usually same, to avoid RS interference to the PDSCH data. We think the current agreed SSB configuration is far from practical network configuration, furthermore, the current SSB configuration will exaggerate the UE synchronization accuracy and UE demod performance under ICI scenario.
Based on the above observation, we would prefer option 1 to use same SSB configuration for all cells.
Issue 1-1-4: TRS/CSI-RS configuration
We support option 1, same with Issue 1-1-3.
Issue 1-1-5: Propagation condition
We support covering both TDLA30-10 and TDLC300-100 channel model, MMSE-IRC performance under different propagation conditions should both be evaluated.

	Intel
	Issue 1-1-1: Network type
At current stage we suggest to focus on sync network scenarios, because MMSE-IRC processing will be the same for scenarios with sync and async network. Probably we can keep open definition of requirements for async case and come back to this discussion after test setups for sync cases will be stable.
Issue 1-1-2: Channel bandwidth
We think that testing of MMSE-IRC performance for one CBW per SCS should sufficient from test coverage point of view and should meet the test purpose. Same time, we are open to discuss which value will be used for final requirements definition.
Issue 1-1-3: SSB configuration
Based on our understanding, transmission on SSB from different cells in same on different time/frequency resource should not cause impact on PDSCH performance. UE can detect PBCH and apply rough timing and frequency estimation in interference limited conditions. Therefore, Option 1 from recommended WF can be considered to simplify test setup.
Issue 1-1-4: TRS/CSI-RS configuration
Based on our analysis there is no big impact on performance of different TRS configuration. Therefore, Option 1 or Option 2 are fine for us.
Issue 1-1-5: Propagation condition
We are fine with Option 1 to understand whether there are any benefits of using TDLC300-100 for scenario with inter-cell interference.

	Qualcomm
	Issue 1-1-1: Network type
We prefer to focus on sync scenario since UE algorithm won’t change for MMSE-IR receiver.
Issue 1-1-2: Channel bandwidth
Prefer Option 2 because UE processing won’t change based on CBW.
Issue 1-1-3: SSB configuration
Prefer Option 2. Any of these options won’t have impact on simulation results. However, based on companies’ view, it is not possible to protect TRS. In that case, we would at least want to protect SSB so that UE has something to fall back to, if TRS quality is really bad due to interference.
Issue 1-1-4: TRS/CSI-RS configuration
Our first preference would be to have TRS interference free. However, based on other companies’ view, we are ok to compromise to Option 1 because with Option 2, interference on serving cell TRS will keep changing based on the loading of interfering cell. Also, interfering cell’s TRS will interfere with serving cell data and in case, interfering cell is not loaded, then serving cell won’t be able to reject that interference and will cause performance degradation for serving cell.
Issue 1-1-5: Propagation condition
We are not clear about the motivation for different channel conditions and prefer Option 2.

	Apple
	Issue 1-1-1: Network type
We prefer to only consider synchronous scenario. Async or sync assumption shouldn’t affect any processing in the receiver, but sync assumption will have the maximum interference on UE. 
Issue 1-1-2: Channel bandwidth
We think it is sufficient to introduce requirements for 1 CBW/ SCS combination. We don’t see the motivation for additional CBW. 
Issue 1-1-3: SSB configuration
SSB of the target and interfering cells should not be overlapping. In practical scenario, we don’t think SSBs would collide given flexibility in time and frequency allocation. The SSBs can be on the same slots (slot 0), but non overlapping. Perhaps  with different SSB index. 
Issue 1-1-4: TRS/CSI-RS configuration
We don’t see significant performance delta between TRS colliding with TRS or PDSCH. We prefer option 2 because there is so much flexibility on configuring TRS and having the same slot offset, symbol and frequency seems highly unlikely between target and interference in actual network. 
Issue 1-1-5: Propagation condition
We are fine to evaluate both TDLA and TDLC channel models, but prefer that requirements are only defined for 1 case. 

	Huawei, HiSilicon
	Issue 1-1-1: Network type
We prefer to only focus on sync scenario at this stage.
Issue 1-1-2: Channel bandwidth
Option 2. The estimation granularity won’t change with different CBW. 
Issue 1-1-3: SSB configuration
Option 1. From our understanding, the SSB configurations in real network are same and the colliding between SSB has limited impact on the PDSCH demodulation performance. 
Issue 1-1-4: TRS/CSI-RS configuration
No much performance different between option 1 and 2. Slightly prefer option 1.
Issue 1-1-5: Propagation condition
Option 2. There is no need to define multiple channel conditions.

	Ericsson
	Issue 1-1-1: Network type
Considering async. scenario is also practical; we suggest to further discuss the async. for FDD after RAN4 have a common understanding on test setup. 
Issue 1-1-2: Channel bandwidth
Option 2. 
As we discussed, not so many low bands support CBW 40/50MHz for FDD SCS=15kHz and 100MHz for TDD SCS=30kHz. This is also the reason RAN4 to choose 10MHz for FDD SCS=15kHz and 40MHz for TDD SCS=30kHz in Rel-15. Considering the test coverage, we prefer option 2.  
Issue 1-1-3: SSB configuration
We don’t think there are too much performance difference between option 1 and 2 as PDSCH is not scheduled in slots where SSB(s) are tranmistted.
Issue 1-1-4: TRS/CSI-RS configuration
We suggest option 1 which is the practical NW configuration since there is no too much performance difference between option 1 and option 2.
If we define PDSCH requirements with several DIP configurations (e.g., homogeneous case and HetNet case), some tests consider TRS/CSI-RS colliding with TRS/CSI-RS interference and other tests consider TRS/CSI-RS colliding with data interference.  
Issue 1-1-5: Propagation condition
We suggest evaluating both channels. Considering the burden on test number, we suggest not to increase the overall number.

	MediaTek
	Issue 1-1-1: Network type
We prefer to focus on synchronized case only.
Issue 1-1-2: Channel bandwidth
Prefer Option 2 to consider only 10MHz for FDD 15kHz and 40MHz for TDD 30kHz. MMSE-IRC algorithm is the same for different channel bandwidth.
Issue 1-1-3: SSB configuration
OK for option 1.
Issue 1-1-4: TRS/CSI-RS configuration
OK for option 1
Issue 1-1-5: Propagation condition
Prefer Option 2.

	CMCC
	Issue 1-1-1: Network type
We prefer Option1. First, synchronization cannot be always guaranteed for FDD in real network deployment, async FDD scenario is also common. Besides, the performance under sync and async scenario may be different, we want to check the performance at least in this simulation phase.
Issue 1-1-2: Channel bandwidth
Option 1. We prefer capture large bandwidth to check receiver’s performance.
Issue 1-1-5: Propagation condition
Option 1 and Option 3 are also Ok for us. We can include TDLC300-100 for initial simulation, and further decide whether the down-selection is needed or not.



Sub-topic 1-2: Target PDSCH parameters for scenario 1
	Company
	Comments

	XXX
	

	China Telecom
	Issue 1-2-1: MCS
Support to keep the agreements in the last meeting, i.e., use MCS4 and MCS13 for initial simulation and further discuss MCS for requirements definition.
Issue 1-2-2: Precoding model
Support to prioritize random precoder with Type I SP codebook.
Issue 1-2-3: Performance measurement point
Ok with the proposed SINR definition in addition to the agreements on performance measurement point.

	Intel
	Issue 1-2-1: MCS
Recommended WF is fine for us.
Issue 1-2-2: Precoding model
We think that Random PMI should be considered as typical setup for demodulation requirements. Same time, feedback-based PMI selection for scenario with 2 TX antennas leads to rather small performance improvement.
Issue 1-2-3: Performance measurement point
It is not clear that is the benefits to consider SINR metric and definition of this metric in 38.101-4 only for this test. For the most of LTE tests with inter-cell interference SNR metric is used. Therefore, we suggest to consider SNR at 70% TP as Performance measurement point

	Qualcomm
	Issue 1-2-1: MCS
Ok with recommended WF.
Issue 1-2-2: Precoding model
We prefer to use random PMI. Following PMI will unnecessarily complicate the test setup and requirement definition. 
Issue 1-2-3: Performance measurement point
We slightly prefer SNR metric because it directly represents signal power level. SINR needs more computation to get the idea of serving cell signal level.

	Apple
	Issue 1-2-1: MCS
We are fine with recommended WF.
Issue 1-2-2: Precoding model
We don’t see the need for follow PMI for ICI scenario. We would be mixing PMI reporting and PDSCH demod requirements. The purpose is to verify PDSCH demod with MMSE-IRC receiver in ICI. 
Issue 1-2-3: Performance measurement point
We don’t have strong preference whether SNR or SINR based metric is used. SINR suggests the presence of interference. SNR metric along with INR is better to understand the signal and interference power levels. 

	Huawei, HiSilicon
	Issue 1-2-1: MCS
Ok with recommended WF.
Issue 1-2-2: Precoding model
Only consider random PMI.
Issue 1-2-3: Performance measurement point
Option 1. Using SINR to define the requirements.

	Ericsson
	Issue 1-2-1: MCS
Recommended WF is fine for us.
Issue 1-2-2: Precoding model
Prioritize random PMI, but we’re open with follow PMI.
Issue 1-2-3: Performance measurement point
Suggest to use SINR because of the DIP interference model

	MediaTek
	Issue 1-2-1: MCS
OK with recommended WF.
Issue 1-2-2: Precoding model
We prefer to use random PMI only.

	CMCC
	Issue 1-2-1: MCS
OK with recommended WF.
Issue 1-2-2: Precoding model
We prefer random PMI.



Sub-topic 1-3: Interference model for scenario 1
	Company
	Comments

	XXX
	

	China Telecom
	Issue 1-3-1: Deployment for initial simulations
Option 1. We support to cover HetNet scenario in addition to HomNet scenario. Inter cell interference is expected to be more severe in HomNet scenario.
Issue 1-3-2: DIP values for Homogeneous deployment assumptions for initial simulations
We think 1 set of DIP values for each scenario can be sufficient for the test. For sync network, DIP1/DIP2 = -1.73/-8.66 dB, which is the same with the 2 interference cells model in LTE, is proposed to be reused. 
For option 2, we observe that the proposed additional DIP values -0.41/-13.21 dB is even larger than the proposed interference power for HetNet, i.e., INRs 11.39 and 5.45 dB (DIP1/DIP2 = -1.23/-7.16 dB) based on our calculation.
Issue 1-3-3: INR values for HetNet deployment assumptions for initial simulations (if HetNet will be agreed for Issue 1-3-1)
We should also use same DIP based profile for HetNet scenario. Based on our calculation, the converted DIP values from the INR values in option 1 is DIP1/DIP2 = -1.23/-7.16 dB. We are ok to use this scenario if this is a typical scenario for HetNet.
Issue 1-3-4: Number of explicitly modeled interference cells
Option 1. 
MMSE-IRC performance under scenarios with 2 interference cells should be evaluated in addition to 1 interference cell cases. With 2 interference cells, the interference signals are from 2 different directions with different propagation channel and different precoding matrix, which cannot be the same with only one interference cell with larger power.
Issue 1-3-5: Analysis of NR interference profile
For system level simulation, currently we prefer not to have extra system level simulation analysis.
Our main concern is that such simulation work will need more companies’ input and will need more time to align the simulation results, which will impact the progress of this WI. 
In addition, I would like to check if there are other companies who will have the source for this system level simulation?
Issue 1-3-6: Methodology for interference profile configuration
Support option 1. The proposed INRs for HetNet scenario should be converted to DIP values for requirement definition.

	Intel
	Issue 1-3-1: Deployment for initial simulations
To increase the test coverage, Homogeneous and HetNet deployments can be considered.
Issue 1-3-2: DIP values for Homogeneous deployment assumptions for initial simulations
We suggest to consider different DIP values which correspond to low and high interference level to find testable conditions.
Issue 1-3-3: INR values for HetNet deployment assumptions for initial simulations
Option 1 is one of the potential configurations for HetNet. Same time, we are open to consider other values.
Issue 1-3-4: Number of explicitly modeled interference cells
For most of LTE tests with inter-cell interference, explicit modelling of 2 interference cells is considered. Based on our understanding, such assumption allows to achieve tradeoff between test complexity and realism of the considered scenario. Therefore, we can focus of scenario with 2 interference cells.
Issue 1-3-5: Analysis of NR interference profile
We think that it is very important to define requirements which will be aligned with practical NR deployment assumptions. Therefore, we suggest interested companies to provide system level analysis with SINR and INRs distributions to find which DIP/INR values from LTE analysis are close to NR conditions.
Issue 1-3-6: Methodology for interference profile configuration
Based on our understanding, INR methodology allows to clear reflect the power difference of signals coming from serving cell and interference cells. This methodology is used for all LTE requirements starting from Rel-12 (NAICS and CRS-IM). Therefore, we suggest INR based interference profile configuration.

	Qualcomm
	Issue 1-3-1: Deployment for initial simulations
Prefer Option 2. In our opinion, the only difference between homogeneous and HetNet scenario which affects performance is that HetNet scenario has higher INR than SNR. It does not change UE processing. So, we prefer to define the tests only with homogeneous network.
Issue 1-3-2: DIP values for Homogeneous deployment assumptions for initial simulations
No strong preference but it needs to be down-selected for defining actual requirements. Also, it will be better to translate it to INR values in simulation assumptions to avoid any calculation mistakes.
Issue 1-3-3: INR values for HetNet deployment assumptions for initial simulations
Prefer to discuss this once decision has been made for Issue 1-3-1.
Issue 1-3-4: Number of explicitly modeled interference cells
Prefer Option 3 since UE processing doesn’t depend on number of interfering cells.
Issue 1-3-6: Methodology for interference profile configuration
We prefer INR based methodology because it clearly indicates how strong is the interferer compared to other cells instead of having to compute it every time as in DIP approach. So, INR approach is more readable.

	Apple
	Issue 1-3-1: Deployment for initial simulations
We can focus on homogenous network deployment / interference model for ICI scenario. we don’t expect to see significant performance delta between the 2 scenarios as the DIP values only change by 0.5 dB for 1 interferer.  
Issue 1-3-2: DIP values for Homogeneous deployment assumptions for initial simulations
We can focus on 1 interferer cell  and use DIP -1.73. Also we purpose to only consider synchronous case. 
 
Issue 1-3-3: INR values for HetNet deployment assumptions for initial simulations (if HetNet will be agreed for Issue 1-3-1)
Only consider homogeneous network deployment.
Issue 1-3-4: Number of explicitly modeled interference cells
We prefer to have only 1 interfering cell. If there is strong view to consider 2 cells, we would like to propose to evaluate the performance with 1 and 2 interfering cells and see the impact on performance. 
Issue 1-3-5: Analysis of NR interference profile
We encourage more inputs from network vendors and operators on the interference profiles for NR. We also understand that this is not a trivial task and involves system level simulation study and significant effort effort from companies. 
Issue 1-3-6: Methodology for interference profile configuration
We think specifying INR rather than DIP is useful and informative. With DIP we always need to convert to INR to understand the interference levels. 


	Huawei, HiSilicon
	Issue 1-3-1: Deployment for initial simulations
Option 2. There is no difference for UE’s implementation with homogeneous scenario or HetNet scenario.
Issue 1-3-2: DIP values for Homogeneous deployment assumptions for initial simulations
We prefer to open this issue. The final decision on the level of interference should based on the simulation results. We are ok to evaluate the listed options but other options are not precluded. 
Issue 1-3-3: INR values for HetNet deployment assumptions for initial simulations (if HetNet will be agreed for Issue 1-3-1)
This issue should be discussed after issue 1-3-1.
Issue 1-3-4: Number of explicitly modeled interference cells
Option 3.

	Ericsson
	Issue 1-3-1: Deployment for initial simulations
We just want to further check with companies on the meaning of defining HetNet scenario.
In last meeting, some companies mentioned that the key reason to consider HetNet is multiple SSBs will transmit, but we don’t think this will result in much performance difference due to small SSB BW and MMSE-IRC receiver is interference type agnostic. 
Or does HetNet scenario mean different DIP/INR configuration? 
Issue 1-3-2: DIP values for Homogeneous deployment assumptions for initial simulations
Option 1. We suggest to reuse LTE DIP configuration.
Issue 1-3-3: INR values for HetNet deployment assumptions for initial simulations
We’re open if HetNet is agreed.
Issue 1-3-4: Number of explicitly modeled interference cells
Option 1. We suggest to reuse LTE DIP configuration. We don’t think the number of modeled interference cells affect to MMSE-IRC receiver computation. 
Issue 1-3-5: Analysis of NR interference profile
We’re open on system simulation, but we’re wondering whether it’s possible based on current time pressure. If the geometry is set to around 0dB, however, we don’t think the interference profile changes so much compared with LTE. 
Issue 1-3-6: Methodology for interference profile configuration
Option 1.

	MediaTek
	Issue 1-3-1: Deployment for initial simulations
Prefer Option 2.
Issue 1-3-2: DIP values for Homogeneous deployment assumptions for initial simulations
We prefer to consider both low and high interference level and the exact values can be discussed further.
Issue 1-3-4: Number of explicitly modeled interference cells
Prefer Option 3.

	CMCC
	Issue 1-3-1: Deployment for initial simulations
Option1. We propose to cover HetNet scenario. The interference from neighboring cell in HetNet scenario is obvious, and we have already observed the interference in our real deployment.
Issue 1-3-3: INR values for HetNet deployment assumptions for initial simulations (if HetNet will be agreed for Issue 1-3-1)
Option 2 can be a baseline; We are also open to the configuration in Option 1.



Sub-topic 1-4: Release independency of requirements
	Company
	Comments

	XXX
	

	China Telecom
	Issue 1-4-1: Release independency of Demodulation requirements
Option 1 is fine for us.

	Intel
	Issue 1-4-1: Release independency of Demodulation requirements
Option 1 is fine for us

	Qualcomm
	Issue 1-4-1: Release independency of Demodulation requirements
Ok with recommended WF.

	Apple
	Issue 1-4-1: Release independency of Demodulation requirements
We are fine with Option 1.

	Huawei, HiSilicon
	Issue 1-4-1: Release independency of Demodulation requirements
Option 1 is fine for us.

	Ericsson
	Issue 1-4-1: Release independency of Demodulation requirements
Ok with recommended WF.

	MediaTek
	Issue 1-4-1: Release independency of Demodulation requirements
OK with recommended WF.

	CMCC
	Issue 1-4-1: Release independency of Demodulation requirements
OK with recommended WF.



Summary for 1st round 
Open issues 
Sub-topic 1-1: Common test parameters
	
	Status summary 

	Issue 1-1-1: Network type
	Tentative agreements: N/A
Candidate options:
· Option 1 (China Telecom, CMCC): Consider asynchronized for FDD
· Option 1a (Ericsson, China Telecom, Intel): RAN4 will discuss the asynchronous network configuration (i.e., time offset and/or frequency shift) for FDD after RAN4 stabilizes the test setup.
· Option 2 (Apple, Huawei, Qualcomm?, MediaTek?): Not consider asynchronized for FDD
Recommendations for 2nd round:
· Check whether we can focus on discussion of simulation assumptions for Sync case in this meeting and come back to discussion on Async case later


	Issue 1-1-2: Channel bandwidth
	Tentative agreements: N/A
Candidate options:
· Option 1 (China Telecom, CMCC): additionally cover 40 MHz for FDD 15kHz SCS, and 100MHz for TDD 30kHz SCS and further discuss test applicability rule 
· Option 2 (Qualcomm, Apple?, Huawei, Ericsson, MediaTek): Only 10MHz for FDD 15kHz and 40MHz for TDD 30kHz
· Option 3 (Intel, Apple?): One CBW per SCS. Any channel bandwidth is fine
Recommendations for 2nd round:
· Further discuss whether we can use Option 2 based on majority companies views or find option acceptable for everyone.


	Issue 1-1-3: SSB configuration
	Tentative agreements: N/A
Candidate options:
· Option 1 (China Telecom, Intel, Huawei, Ericsson, MediaTek): All SSBs (serving cell and interference cell(s)) are in the same time/frequency resources
· Option 2 (Qualcomm, Apple, Ericsson): Serving cell SSB and interference cell(s) SSB(s) are in the different time/frequency resources
Recommendations for 2nd round: N/A
Recommended WF
· Based on comments from several companies that this issue has limited impact on PDSCH performance, we suggest to keep it open and come back next meeting.


	Issue 1-1-4: TRS/CSI-RS configuration
	Tentative agreements: N/A
Candidate options:
· Option 1 (China Telecom, Intel, QC, Huawei, MediaTek, Ericsson): TRS/CSI-RS colliding with TRS/CSI-RS interference
· Option 2 (Intel, Apple, Huawei): TRS/CSI-RS colliding with data interference
· Option 3 (Ericsson): If we define PDSCH requirements with several DIP configurations (e.g., homogeneous case and HetNet case), some tests consider TRS/CSI-RS colliding with TRS/CSI-RS interference and other tests consider TRS/CSI-RS colliding with data interference.
Recommendations for 2nd round:
· Check whether we can use Option 1


	Issue 1-1-5: Propagation condition
	Tentative agreements: N/A
Candidate options:
· Option 1 (China Telecom, Intel, Apple, Ericsson, CMCC): Evaluate both TDLA30-10 and TDLC300-100 conditions for initial simulation.
· Apple: Requirements are only defined for 1 case
· Option 2 (Huawei, Qualcomm, MediaTek): Only TDLA30-10
· Option 3 (Ericsson, CMCC): RAN4 to define the test cases for both TDLA30-10 and TDLC300-100, but the overall number of test cases won’t be increased.
Recommendations for 2nd round:
· Check whether we can consider both channel models for evaluation purpose and select only one for requirements definition.




Sub-topic 1-2: Target PDSCH parameters for scenario 1
	
	Status summary 

	Issue 1-2-1: MCS
	Tentative agreements:
· Keep the previous meeting agreement
· 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


	Issue 1-2-2: Precoding model
	Tentative agreements:
· Random precoder with Type I SP codebook 


	Issue 1-2-3: Performance measurement point
	Tentative agreements: N/A
Candidate options:
· Option 1 (Ericsson, China Telecom, Apple, Huawei): 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. (more details are in R4-2109993)
· Option 2 (Intel, Qualcomm, Apple): SNR at 70% TP as Performance measurement point
Recommendations for 2nd round: N/A
Recommended WF:
· Keep this issue open because it does not affect PDSCH performance and come back next meeting.




Sub-topic 1-3: Interference model for scenario 1
	
	Status summary 

	Issue 1-3-1: Deployment for initial simulations
	Tentative agreements: N/A
Candidate options:
· Option 1 (China Telecom, Intel, CMCC): Consider Homogeneous and HetNet deployment assumptions
· Option 2 (Ericsson, Qualcomm, Apple, Huawei, MediaTek): Focus on homogeneous interference model
Recommendations for 2nd round:
· Further discuss the difference in simulation assumptions for Homogeneous and HetNet deployments. Is it only interference profile or something else?


	Issue 1-3-2: DIP values for Homogeneous deployment assumptions for initial simulations
	Tentative agreements: N/A
Candidate options:
· Synchronous network
· Option 1 (China Telecom, Apple, Ericsson): Use DIP1/2= -1.73/-8.66 dB
· Option 2 (Intel): DIP -1.73/-8.66 dB and -0.41/-13.21 dB
· Option 3 (Huawei): Keep open
· Option 4 (MediaTek): Consider both low and high interference level and the exact values can be discussed further
· Asynchronous network
· Option 1 (China Telecom): Use DIP1/2= -2.23/-8.06 dB
Recommendations for 2nd round:
· Check whether we can consider DIP1/2= -1.73/-8.66 dB as baseline for initial link level analysis for Synchronous network for the next RAN4 meeting. Same time, companies can bring results for another interference levels and provide view on assumptions for requirements definition in the next RAN4 meeting.
· Continue discussion on assumptions for asynchronous network once it will be agreed


	Issue 1-3-3: INR values for HetNet deployment assumptions for initial simulations
	Tentative agreements: N/A
Candidate options:
· Option 1 (Intel, China Telecom, CMCC): INRs 11.39 and 5.45 dB or DIPs -1.23 and -7.16 dB
· Option 2 (CMCC): Use the LTE NACIS Scenario 2 interference profile as the baseline.
Recommendations for 2nd round:
· Come back after HetNet will agreed for Issue 1-3-1


	Issue 1-3-4: Number of explicitly modeled interference cells
	Tentative agreements: N/A
Candidate options:
· Option 1 (China Telecom, Ericsson): The number of explicit interferers can be 2 or 1 for different tests, by considering the tradeoff between test complexity and the gain of MMSE-IRC over MMSE receiver.
· Option 2 (Intel): Focus on scenario with 2 interference cells
· Option 3 (Apple, Qualcomm, Huawei, MediaTek): Only 1 interference cell
Recommendations for 2nd round:
· Check whether we can further evaluate scenarios with 1 and 2 interference cells and decide later based on simulation results.


	Issue 1-3-5: Analysis of NR interference profile
	Tentative agreements: N/A
Candidate options:
· Option 1 (China Telecom): Not to have extra system level simulation analysis
· Option 2 (Intel): Analyze the SINR and INRs distributions to get estimations on typical NR interference conditions.
· Apple: We encourage more inputs from network vendors and operators on the interference profiles for NR.
· Ericsson: We’re open on system simulation, but we’re wondering whether it’s possible based on current time pressure.
Recommendations for 2nd round: N/A
Recommended WF:
· Keep open. Interested companies can bring analysis in the next RAN4 meeting

	Issue 1-3-6: Methodology for interference profile configuration
	Tentative agreements: N/A
Candidate options:
· Option 1 (China Telecom, Huawei, Ericsson): Only use the DIP methodology as the interference profile.
· Option 2 (Intel, Qualcomm, Apple): Use INR methodology
Recommendations for 2nd round: N/A
Recommended WF:
· Keep open. Define simulation assumptions in this meeting with DIP and INR values.




Sub-topic 1-4: Release independency of requirements
	
	Status summary 

	Issue 1-4-1: Release independency of Demodulation requirements
	Tentative agreements:
· 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.



Discussion on 2nd round
WFs comments collection
	WF number
	Comments collection

	R4-2108664
	China Telecom: one comment on page#6
· INR values for HetNet deployment assumptions for initial simulations (in case HetNet is agreed)
· Option 1: INRs 11.39 and 5.45 dB or DIPs -1.23 and -7.16 dB
· Other options are not precluded
Based on our calculation, INRs 11.39 and 5.45 dB and DIPs -1.23 and -7.16 dB are the same profile in terms of interference power.
So we suggest to modify to ‘INRs 11.39 and 5.45 dB (DIPs -1.23 and -7.16 dB)’ to avoid misunderstanding.


	
	Apple: Also, we prefer to use INRs and SNR for evaluation, rather than SINR as its more straight forward to comprehend. We are also wondering how many interferers should be considered going forward.
It would be beneficial to capture in the WF the expectation from companies in terms of simulation results/ evaluation for next meeting.

	
	Intel: Thank you for discussion.
Based on current comments, it is rather hard to find the solution to resolve Issues listed below. Therefore, we suggest to keep them open. Please check the updated WF, where the changes in comparison to v1 are marked in orange.
As for questions from Apple:
1. SNR and SINR. At current WF version both options are included with equal priority, because for this meeting we have equal number of companies supported one or another option. We think that for analysis at current stage we can focus on performance benefits of MMSE-IRC receiver versus MMSE, which does not depend on where SNR and SINR scale is used for results preparation.
1. Number of interference cells. Due to no consensus on this issue, we think that at current stage companies can check scenarios with 1 and 2 interference cells to understand the performance impact.



Intel: In the second round we would like to suggest the discussion on the following issues:
Issue 1-1-1: Network type
· Option 1 (China Telecom, CMCC): Consider asynchronized for FDD
· Option 1a (Ericsson, China Telecom, Intel): RAN4 will discuss the asynchronous network configuration (i.e., time offset and/or frequency shift) for FDD after RAN4 stabilizes the test setup.
· Option 2 (Apple, Huawei, Qualcomm?, MediaTek?): Not consider asynchronized for FDD
Issue 1-1-2: Channel bandwidth
· Option 1 (China Telecom, CMCC): additionally cover 40 MHz for FDD 15kHz SCS, and 100MHz for TDD 30kHz SCS and further discuss test applicability rule 
· Option 2 (Qualcomm, Apple?, Huawei, Ericsson, MediaTek): Only 10MHz for FDD 15kHz and 40MHz for TDD 30kHz
· Option 3 (Intel, Apple?): One CBW per SCS. Any channel bandwidth is fine
Issue 1-3-1: Deployment for initial simulations
· Option 1 (China Telecom, Intel, CMCC): Consider Homogeneous and HetNet deployment assumptions
· Option 2 (Ericsson, Qualcomm, Apple, Huawei, MediaTek): Focus on homogeneous interference model

To reach consensus on Issue 1-1-1 and 1-1-2, we suggest one the following options:
· WF option 1: Consider asynchronized network and cover only 10MHz for FDD 15kHz and 40MHz for TDD 30kHz
· WF option 2: Don’t consider asynchronized network and cover 10MHz/40 MHz for FDD 15kHz and 40MHz/100MHz for TDD 30kHz
In case we cannot reach consensus on these issues, we suggest to keep them open.
	Company
	Comment

	Huawei
	We do not agree the recommended WF options. These two issues should be discussed separately.
Issue 1-1-1: option 2.
Issue 1-1-2: option 2.

	Intel
	Clarification note:
We understand that each company have certain preference on each option and this information was already provided in the first round. Same time, we can see two camps for support one and another option. Therefore, to move forward, we were thinking to make one camp happy for one issue and another camp happy for another issue. If it is not acceptable for everyone when we can keep everything open and continue discussion in the next RAN4 meeting (or in Thursday GTW if time allows).
Our view:
From our side, we are fine with both WF options. WF option 1 is slightly preferred. 

	Ericsson
	WF option 1 is our preference, but we can also split the discussion below.
Issue 1-1-1: 
Option 1a.
We suggest RAN4 to further discuss async. scenario after RAN4 stabilizes the test setup. 
We think this is a good compromise solution to both sides who support or not support async. 

Issue 1-1-2:
Option 2
We don’t see performance difference for option 1, and not so many low bands support CBW 40/50MHz for FDD SCS=15kHz and 100MHz for TDD SCS=30kHz. We should consider test coverage.

	China Telecom
	We are fine with the recommended WF option 2.
However, as I can see there are companies disagree the recommended WF, we can leave the 2 issues same as the last meeting to prioritize sync network and prioritize 10MHz for FDD 15kHz and 40MHz for TDD 30kHz and other options not precluded.

	Apple
	Thanks Intel for suggesting compromise solutions, but we are also not fine with the WF options.
Issue 1-1-1: Network type
Option 2
Could proponents of Asynchronous scenario please clarify what would the assumption be? The interferer cell is offset in time by larger than CP? We are not sure how this effects performance. Would the serving DMRS see partial interference from PDSCH and DMRS? Given the already agreed simulation assumptions, we don’t think it significantly affects performance and don’t see benefit of considering it and increasing our workload.
Issue 1-1-2: Channel bandwidth
Option 2
For additional CBW, we expect to see similar performance for higher CBW and don’t expect any change in UE processing for higher CBW. The existing CBW/SCS combos have been agreed based on common deployment and we prefer to continue to use them. 

	Qualcomm
	Issue 1-1-1: Option 2 because it does not test anything new compared to sync scenario. MMSE-IRC processing will stay the same.
Issue 1-1-2: Option 2. Same comment as Apple.

	Docomo
	We slightly prefer WF Option 1.



As for Issue 1-3-1, we suggest to collect views from interested companies on difference in simulation assumptions for different deployments.
	Company
	Comment

	Huawei
	Option 2. 

	Intel
	Clarification note:
Based on suggestion below, we plan to collect companies view on difference in simulation assumptions for different deployments to understand whether there are any benefits to consider Homogeneous and HetNet deployment assumptions.
Our view:
Based on our understanding, the main difference is interference profile. For HetNet we can have rather strong two interference cells in comparison to Homogenious network. It will be rather beneficial to check MMSE-IRC performance under strong interference conditions.

	Ericsson
	Option 2.
We would like to further check the proponents for option 1. 
What’s the meaning for consider both Homogeneous and HetNet? Focus on DIP configurations, or SSB configurations?
If it means SSB configurations, we don’t think it’s meaningful to consider multiple SSBs transmission.
If it means DIP configurations as Intel’s clarification, we’re open to further discuss it. And maybe some interference profiles can consider TRS/CSI-RS colliding with TRS/CSI-RS interference and other tests consider TRS/CSI-RS colliding with data interference. 

	China Telecom
	Option 1. 
HetNet scenario with stronger inter cell interference (DIP values) should also be included.

	Apple
	The only difference is in the interference levels and it should translate to a shift in performance. Our preference is to consider scenario that will be more applicable to NR deployment and are fine with either. If operators and network vendors could suggest, that would be good.

	Qualcomm
	Option 2. UE processing will not change based on interference level under MMSE-IRC receiver assumption.

	Docomo
	Option 1.
In the case of HetNet, stronger interference cells can be assumed compared to the Homogeneous network. To increase the test coverage, we prefer to consider HetNet.




Topic #2: MMSE-IRC receiver for inter-cell interference – CSI reporting requirements
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2109137
	China Telecom
	Proposal 8: Propose to define CQI reporting requirements with inter-cell interference scenario.
Observation 1: Two categories of scenarios can be considered for further discussion on CQI reporting requirement:
A) Interference is precoded as data, i.e., in serving cell’s NZP CSI-RS REs, DMRS and/or data is transmitted in interfering cell. For these scenarios, MMSE-IRC based CQI calculation is beneficial for the PDSCH performance.
B) Interference is not precoded as data, i.e., in serving cell’s NZP CSI-RS REs, NZP CSI-RS or ZP CSI-RS is transmitted in interfering cell. For these scenarios, check the performance benefits brought by MMSE-IRC based CQI calculation over MMSE based CQI calculation if needed.
Proposal 9: As the starting point, model one inter-cell interferer with DIP of -0.41dB and static propagation condition.
Proposal 10: Reuse the LTE test metric as a starting point, which include: 1) the relative increase of the throughput obtained when the transport format is that indicated by the reported CQI subject to an interference model compared to the case with a white Gaussian noise model, and 2) when transmitting the transport format indicated by each reported wideband CQI index subject to an interference source with specified DIP, the average BLER for the indicated transport formats shall be greater than or equal to 2%.

	R4-2109198
	Intel Corporation
	Proposal 4: Define CQI reporting requirements for MMSE-IRC receiver for scenario with inter-cell interference.

	R4-2109488
	CMCC
	Proposal 5: Define the CQI reporting requirements with inter-cell interference scenario. 
Proposal 6: The interference covariance estimation granularity is up to UE implementation. 
Proposal 7: For CQI reporting interference model, align with assumptions for demodulation requirements.

	R4-2109993
	Ericsson
	Proposal 8: RAN4 to consider also defining the PMI reporting tests for MMSE-IRC inter-cells’ requirement.
Proposal 11: RAN4 to define the CSI reporting tests with neighboring cell(s) interference condition.
Proposal 12: RAN4 discuss whether the UE demodulation and CQI reporting requirements with inter-cell interference is released independent from Rel-15 or not, after RAN4 agree with the detailed simulation assumption.

	R4-2110570
	Huawei, HiSilicon
	Proposal 5: We propose to further discuss whether to introduce the corresponding CQI reporting test.



Open issues summary
Sub-topic 2-1: CSI requirements
Issue 2-1-1: Whether to define CQI reporting requirements
· Background
· Option 1: Yes
· Option 2: Need further discussion
· Proposals
· Option 1 (China Telecom, Intel, CMCC, Ericsson): Yes
· Option 2 (Huawei): Further discuss
· Huawei: The necessity of introducing CQI reporting requirements should be based on the gain achieved by MMSE-IRC
· Recommended WF
· Collect detailed companies views on options above

Issue 2-1-2: Whether to define PMI reporting requirements
· Proposals
· Option 1 (Ericsson): RAN4 to consider also defining the PMI reporting tests
· Recommended WF
· Collect companies views on necessity of PMI reporting requirements

Sub-topic 2-2: Simulation assumption for CQI requirements
Issue 2-2-1: Interference covariance estimation granularity for CQI reporting
· Background
· Option 1: the interference covariance can be estimated and averaged among multiple PRBs, and the exact PRB number for interference covariance averaging needs further discussion
· Option 2: Up to UE implementation
· Proposals
· Option 1 (CMCC): Up to UE implementation
· Recommended WF
· Collect detailed companies views on option above

Issue 2-2-2: Interference model
· Background
· Option 1: As the starting point, model one inter-cell interferer with DIP of -0.41dB and static propagation condition
· Option 2: Align with assumptions for demodulation requirements
· Proposals
· Option 1 (China Telecom): As the starting point, model one inter-cell interferer with DIP of -0.41dB and static propagation condition
· Option 2 (CMCC): Align with assumptions for demodulation requirements
· Recommended WF
· Collect detailed companies views on options above

Issue 2-2-3: Interference signal in serving cell’s NZP CSI-RS REs
· Proposals
· Option 1 (China Telecom): Two categories of scenarios can be considered for further discussion
· A) Interference is precoded as data, i.e., in serving cell’s NZP CSI-RS REs, DMRS and/or data is transmitted in interfering cell. For these scenarios, MMSE-IRC based CQI calculation is beneficial for the PDSCH performance.
· B) Interference is not precoded as data, i.e., in serving cell’s NZP CSI-RS REs, NZP CSI-RS or ZP CSI-RS is transmitted in interfering cell. For these scenarios, check the performance benefits brought by MMSE-IRC based CQI calculation over MMSE based CQI calculation if needed.
· Recommended WF
· Collect detailed companies views on Scenario A and B above

Issue 2-2-4: Test metric
· Background
· Option 1: Reuse the LTE test metric as a starting point, which includes:
· 1) the relative increase of the throughput obtained when the transport format is that indicated by the reported CQI subject to an interference model compared to the case with a white Gaussian noise model, and
· 2) when transmitting the transport format indicated by each reported wideband CQI index subject to an interference source with specified DIP, the average BLER for the indicated transport formats shall be greater than or equal to 2%.
· Option 2: Need further discussion
· For static condition, test metric 2) in Option 1 may not work. In LTE, these requirements were defined for fading conditions where this may make more sense.
· Proposals
· Option 1 (China Telecom): Reuse the LTE test metric as a starting point, which include: 1) the relative increase of the throughput obtained when the transport format is that indicated by the reported CQI subject to an interference model compared to the case with a white Gaussian noise model, and 2) when transmitting the transport format indicated by each reported wideband CQI index subject to an interference source with specified DIP, the average BLER for the indicated transport formats shall be greater than or equal to 2%.
· Recommended WF
· Collect detailed companies views on option above

Sub-topic 2-3: Release independency of requirements
Issue 2-3-1: Release independency of CQI reporting requirements
· Proposals
· Option 1 (Ericsson): RAN4 discuss whether the CQI reporting requirements with inter-cell interference is released independent from Rel-15 or not, after RAN4 agree with the detailed simulation assumption.
· Recommended WF
· Use Option 1

Companies views’ collection for 1st round 
Open issues 
[bookmark: _Hlk72509601]Sub-topic 2-1: CSI requirements
	Company
	Comments

	XXX
	

	China Telecom
	Issue 2-1-1: Whether to define CQI reporting requirements
We support to define CQI reporting requirements for MMSE-IRC receiver.
Issue 2-1-2: Whether to define PMI reporting requirements
Not sure whether PMI reporting will be different for the UE capable of MMSE-IRC receiver under ICI scenario. More justification/simulation result is needed.

	Intel
	Issue 2-1-1: Whether to define CQI reporting requirements
We propose to define CQI requirements because the necessity of such requirements was confirmed in LTE. Same time, we understand that due to limited time between the meetings companies didn’t have time to make analysis for this issue. Therefore, we are fine to further analysis, but we suggest to set the next meeting as deadline to make the conclusion.
Issue 2-1-2: Whether to define PMI reporting requirements
Based on our understanding, PMI reporting requirements are not required for scenario with inter-cell interference, because PMI reporting is mainly affected by propagation conditions on serving link and using of MRC or IRC processing should not affect PMI reporting.

	Qualcomm
	Issue 2-1-1: Whether to define CQI reporting requirements
No strong preference.
Issue 2-1-2: Whether to define PMI reporting requirements
We prefer not to define such requirements. We don’t see how PMI reporting will be different in case of interfering cell under MMSE-IRC receiver.

	Apple
	Issue 2-1-1: Whether to define CQI reporting requirements
We think its highly unlikely that UE would use different receiver for demodulation and CSI processing and don’t see strong motivation to define requirement for CQI reporting. 
To Intel: what is the suggested analysis to confirm the necessity of these requirements?
Issue 2-1-2: Whether to define PMI reporting requirements
We don’t see the necessity for PMI reporting requirements in ICI. PMI is related to the channel conditions rather than interference scenario. 

	Huawei, HiSilicon
	Issue 2-1-1: Whether to define CQI reporting requirements
We prefer to make the decision based on the initial simulation results for PDSCH performance.

	Ericsson 
	Issue 2-1-1: Whether to define CQI reporting requirements
Option 1. 
From real NW deployment, NW will align TRS/CSI-RS configuration among cells. It is therefore beneficial to define CQI reporting requirements under the neighbouring cell interference environment. We think LTE CQI tests with neighbouring interference are good starting point.
Issue 2-1-2: Whether to define PMI reporting requirements
Option 1.
It is alternative way to with Issue 1-2-2. If companies want to define PDSCH demodulation requirements only with random PMI, we can consider PMI reporting test with inter-cell interference scenario. 

	CMCC
	Issue 2-1-1: Whether to define CQI reporting requirements
Option1. Considering of Option2, we are also Ok with do this conclusion after the gain of MMSE-IRC is confirmed by simulation.
Issue 2-1-2: Whether to define PMI reporting requirements
We share similar views with China Telecom.



Sub-topic 2-2: Simulation assumption for CQI requirements
	Company
	Comments

	XXX
	

	China Telecom
	Issue 2-2-1: Interference covariance estimation granularity for CQI reporting
Similar with the agreements for PDSCH demod test, we can accept leave this to UE implementation for initial simulation alignment, and we can further assume per PRB and per slot granularity if simulation results cannot be aligned.
Issue 2-2-2: Interference model
We support option 1 because it is the same interference profile we used for LTE MMSE-IRC based CQI reporting test. 
Issue 2-2-3: Interference signal in serving cell’s NZP CSI-RS Res
Option 1.
Issue 2-2-4: Test metric
We support option 1 which is same with the test metric for LTE MMSE-IRC based CQI test. 
For option 2, we would like to clarify that we support to define CQI test requirements under fading condition only, which is also aligned with LTE approach.

	Intel
	Issue 2-2-1: Interference covariance estimation granularity for CQI reporting
Similar to demodulation requirements, we are fine to keep it up to UE implementation.
Issue 2-2-2: Interference model
We can check both options and decide based on simulation results.
Issue 2-2-3: Interference signal in serving cell’s NZP CSI-RS REs
For us it is not clear, how it affects the performance. Based on our understanding, the baseline assumption for CSI processing is that NZP CSI-RS is used for channel estimation of serving link and CSI-IM is used for interference-plus-noise covariance matrix estimation (CSI-IM is overlap with ZP CSI-RS resource for existing CSI tests). Therefore, we can consider whether DMRS/PDSCH or NZP CSI-RS of interference cell are overlap with CSI-IM of serving cell.
Issue 2-2-4: Test metric
We are fine to consider LTE test metric as starting point and make final conclusion after collection of results from companies.

	Qualcomm
	Issue 2-2-1: Interference covariance estimation granularity for CQI reporting
Ok with up to UE implementation.
Issue 2-2-2: Interference model
Decide based on simulation results. 
Issue 2-2-3: Interference signal in serving cell’s NZP CSI-RS Res
We prefer NZP CSI-RS and CSI-IM to see interferer data interference so that channel and noise estimation is correct.
Issue 2-2-4: Test metric
Similar comment as Intel. Number 2% should be decided based on simulation results.

	Apple
	Issue 2-2-1: Interference covariance estimation granularity for CQI reporting
Up to UE implementation like for demod requirements.
Issue 2-2-2: Interference model
In LTE the interference profile was based on some evaluation of CQI reporting with MMSE-IRC. Okay to evaluate with both profiles: DIP1 -0.41 and DIP1 -1.73dB 
Issue 2-2-3: Interference signal in serving cell’s NZP CSI-RS Res
Similar to TRS config for demod requirements, we think this needs some evaluation if NZP CSI-RS has interference from  or is interference free. 
CSI-IM should see interference from PDSCH of interference cell 
Issue 2-2-4: Test metric
Okay to use LTE test metric as starting point and define based on simulation results. 

	Ericsson
	Issue 2-2-1: Interference covariance estimation granularity for CQI reporting
Option 2.
Issue 2-2-2: Interference model
Option 1 follow LTE configuration.
Issue 2-2-3: Interference signal in serving cell’s NZP CSI-RS Res
Option 1-B.
As we mentioned, NW will align TRS/CSI-RS configuration among cells in real deployment.
Issue 2-2-4: Test metric
Option 1 is a good evaluation.

	CMCC
	Issue 2-2-4: Test metric
Option 1 can be the baseline.



Sub-topic 2-3: Release independency of requirements
	Company
	Comments

	XXX
	

	China Telecom
	Issue 2-3-1: Release independency of CQI reporting requirements
Option 1.

	Intel
	Issue 2-3-1: Release independency of CQI reporting requirements
Option 1 is fine for us

	Qualcomm
	Issue 2-3-1: Release independency of CQI reporting requirements
Ok with recommended WF.

	Apple
	Issue 2-3-1: Release independency of CQI reporting requirements
Recommended WF is ok.

	Ericsson
	Issue 2-3-1: Release independency of CQI reporting requirements
Option 1.



Summary for 1st round 
Open issues 
Sub-topic 2-1: CSI requirements
	
	Status summary 

	Issue 2-1-1: Whether to define CQI reporting requirements
	Tentative agreements: N/A
Candidate options:
· Option 1 (China Telecom, Intel, Ericsson, CMCC): Define
· Option 2 (Huawei, Intel, CMCC): Further discuss
· Option 3 (Apple): Not to define
Recommendations for 2nd round:
· Discuss the potential analysis which can be done for the next RAN4 meeting to decide on necessity of such requirements


	Issue 2-1-2: Whether to define PMI reporting requirements
	Tentative agreements: N/A
Candidate options:
· Option 1 (Ericsson): RAN4 to consider also defining the PMI reporting tests
· Option 2 (China Telecom, CMCC): Further study
· Option 3 (Intel, Qualcomm, Apple): Not to define
Recommendations for 2nd round:
· Further discuss




Sub-topic 2-2: Simulation assumption for CQI requirements
	
	Status summary 

	Issue 2-2-1: Interference covariance estimation granularity for CQI reporting
	Tentative agreements: 
· Up to UE implementation


	Issue 2-2-2: Interference model
	Tentative agreements: N/A
Candidate options:
· Option 1 (China Telecom, Ericsson): As the starting point, model one inter-cell interferer with DIP of -0.41dB and static propagation condition
· Option 2 (CMCC): Align with assumptions for demodulation requirements
· Option 3 (Intel, Qualcomm): Decide based on simulation results.
· Option 4 (Apple): Evaluate DIP1 -0.41 and DIP1 -1.73dB and decide later
Recommendations for 2nd round:
· Check whether we can evaluate DIP1 -0.41 and DIP1 -1.73dB and decide later based on simulation results

	Issue 2-2-3: Interference signal in serving cell’s NZP CSI-RS REs
	Tentative agreements: N/A
Candidate options:
· Option 1 (China Telecom): Two categories of scenarios can be considered for further discussion
· A) Interference is precoded as data, i.e., in serving cell’s NZP CSI-RS REs, DMRS and/or data is transmitted in interfering cell. For these scenarios, MMSE-IRC based CQI calculation is beneficial for the PDSCH performance.
· B) Interference is not precoded as data, i.e., in serving cell’s NZP CSI-RS REs, NZP CSI-RS or ZP CSI-RS is transmitted in interfering cell. For these scenarios, check the performance benefits brought by MMSE-IRC based CQI calculation over MMSE based CQI calculation if needed.
· Option 2 (Intel): consider whether DMRS/PDSCH or NZP CSI-RS of interference cell are overlap with CSI-IM of serving cell.
· Option 3 (Qualcomm): NZP CSI-RS and CSI-IM to see interferer data interference so that channel and noise estimation is correct
· Option 4 (Apple): Some evaluation if NZP CSI-RS has interference from or is interference free. CSI-IM should see interference from PDSCH of interference cell.
· Option 5 (Ericsson): Option 1-B only
Recommendations for 2nd round:
· Further discuss the NZP CSI-RS and CSI-IM configuration for initial analysis

	Issue 2-2-4: Test metric
	Tentative agreements:
· Use LTE test metric as starting point and define based on simulation results




Sub-topic 2-3: Release independency of requirements
	
	Status summary 

	Issue 2-3-1: Release independency of CQI reporting requirements
	Tentative agreements: 
· RAN4 discuss whether the CQI reporting requirements with inter-cell interference is released independent from Rel-15 or not, after RAN4 agree with the detailed simulation assumption.




Discussion on 2nd round
WFs comments collection
	WF number
	Comments collection

	R4-2108665
	Huawei: one comment on page 4: We think it should be CSI-IM not CRS-IM.

	
	

	
	



Ericsson: We suggest to discuss the following issues and try to achieve some agreements on them in 2nd round.
· Interference Model
· Interference covariance estimation granularity for CQI reporting is up to UE implementation
· Interference Profile
· Option 1: As the starting point, model one inter-cell interferer with DIP of -0.41dB and static propagation condition
· Option 2: Align with assumptions for demodulation requirements
· Option 3: Decide based on simulation results
· Option 4: Evaluate DIP1 -0.41 and DIP1 -1.73dB and decide later

[Moderator’s suggestion] Is it fine to agree to evaluate DIP1 -0.41 and DIP1 -1.73dB and decide later based on simulation results?
[Intel]: We are fine with suggestion to consider LTE CQI assumptions (DIP1 -0.41 and DIP1 -1.73dB) as starting point for initial evaluations for the next meeting.
[Ericsson] We prefer to consider DIP1 -0.41 firstly which aligns with LTE assumption.
[China Telecom] Prefer to prioritize Option 1 with DIP of -0.41dB, which aligns with LTE assumption.
[Apple] We prefer option 1. Is it correct assumption that only interferer is with static channel and target UE is with fading channel? Same test setup as LTE?
[China Telecom2]: To Apple, in addition to option 1, we agree to use only interferer is with static channel and target UE is with fading channel, which is same with the LTE assumption.

· Interference signal in serving cell’s NZP CSI-RS REs
· Option 1: Two categories of scenarios can be considered for further discussion
· A) Interference is precoded as data, i.e., in serving cell’s NZP CSI-RS REs, DMRS and/or data is transmitted in interfering cell. For these scenarios, MMSE-IRC based CQI calculation is beneficial for the PDSCH performance.
· B) Interference is not precoded as data, i.e., in serving cell’s NZP CSI-RS REs, NZP CSI-RS or ZP CSI-RS is transmitted in interfering cell. For these scenarios, check the performance benefits brought by MMSE-IRC based CQI calculation over MMSE based CQI calculation if needed.
· Option 2: consider whether DMRS/PDSCH or NZP CSI-RS of interference cell are overlap with CSI-IM of serving cell.
· Option 3: NZP CSI-RS and CSI-IM to see interferer data interference so that channel and noise estimation is correct
· Option 4: Some evaluation if NZP CSI-RS has interference from or is interference free. CSI-IM should see interference from PDSCH of interference cell.
· Option 5: Option 1-B only

[Moderator’s suggestion] Is it fine to agree to at least evaluate both option 1-A and option 1-B and decide later based on simulation results
[Intel]: Based on our comments from the first round, it is not clear how Option 1-A or 1-B affects the CSI reporting performance. We are fine to consider modified Option 1-A or 1-B for further analysis, but it should be serving cell’s CSI-IM REs, not NZP CSI-RS REs, because the typical assumption of interference measurements is CSI-IM based processing. Probably proponents of Option 1 can clarify how type of interference signal on serving cell’s NZP CSI-RS REs can affect the CSI reporting.
[Ericsson] We’re fine to evaluate both options. We have the same questions with Intel, CSI-IM or NZP CSI-RS Res?
[China Telecom] Thanks Intel for raising the CSI-IM or NZP CSI-RS issue. Actually our key point is that there are two scenarios with interference precoded or not precoded. We are ok to use CSI-IM as well.
[Apple] Based on China Telecom’s clarification, Option 1 and Option 2 are the same. In our understanding CRS-IM should see PDSCH from interferer for correct interference estimation. We are open to evaluate the following:
· CRS-IM on target cell
· Option 1: Ovelaps with PDSCH from interference
· Option 2: Overlaps with NZP CSI-RS from interference
· NZP CSI-RS on target cell
· Option 1: Ovelaps with PDSCH from interference
· Option 2: Interference free
[China Telecom2]: Apple’s summary is generally fine from our side, to be clearer, we suggest to have following updates:
· CRS-IM on target cell
· Option 1: Overlaps with PDSCH from interference (precoded interference)
· Option 2: Overlaps with NZP CSI-RS from interference (non-precoded interference)
· NZP CSI-RS on target cell
· Option 1: Overlaps with PDSCH from interference (precoded interference)
· Option 2: Interference free (overlaps with CRS-IM from interference cell)

· Test metric
· Use LTE test metric as starting point and define based on simulation results

· Release independency
· RAN4 discuss whether the CQI reporting requirements with inter-cell interference is released independent from Rel-15 or not, after RAN4 agree with the detailed simulation assumption.

· Interference estimation granularity
· Interference covariance estimation granularity for CQI reporting is up to UE implementation
[China Telecom] We copied this yellow part from the WF as well. We are ok to leave it to UE implementation, but we would prefer to keep the other bullet on “Further check the results and if needed per PRB bundle size or per PRB and per slot basis can be considered as possible options for simulation”, just in case companies’ results cannot be aligned. 

Topic #3: MMSE-IRC receiver for intra-cell inter-user interference
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2108851
	Anritsu corporation
	Proposal 1: Apply option 1C or 1B to PMI selection and precoding matrix generation for intra-cell inter-user interference modeling.
Observation 1: Option 2 may make the test difficult to differentiate the RF performance of each DUT against the interference.
Observation 2: Option 1 is suitable to differentiate the RF performance of each DUT. 
Observation 3: Option 3 is not clear if the fixed precoding matrix can fulfill the test purpose.
Observation 4: Option 1A makes the test less meaningful to carry out under MU-MIMO condition. And there is less benefit compared to option 1B from the implementation point of view.
Observation 5: Option 1B & 1C are well balanced from the test purpose and feasibility point of view.

	R4-2109138
	China Telecom
	The following proposals were given related to MU-MIMO interference modeling:
Proposal 1: Cover scenario that 8Tx and 16Tx with 3 paired UEs in addition to the current 2Tx and 4Tx with one paired UE for phase I evaluation.
Proposal 2: For phase I evaluation, cover both rank 1 and rank 2, and consider the same rank value for both target and paired UEs.
Proposal 3: For the currently agreed 2Tx and 4Tx, we propose to use Type I wideband PMI for 2Tx and Type II sub-band PMI for 4Tx for all the target and paired UEs.
Proposal 4: For 8Tx, we suggest to use Type I wideband PMI for all the target and paired UEs, since it is a mandatory UE feature without capability. 
Proposal 5: For 16Tx, Rel-15/16 (e)type II codebook can be assumed with subband PMI.
Proposal 6: Use the same precoding granularity (PRB bundling size) with the configured CSI reporting sub-band size.
Observation 1: None of the current options with random based target UE PMI selection can ensure low correlation between the target UE’s real channel and the selected paired UE PMI.
Proposal 7: For 2Tx and 4Tx cases, discuss how to ensure low correlation between co-scheduled UEs, with target UE random PMI selection, before we make decision on the precoding generation method.
Proposal 8: For 8Tx and 16Tx cases, propose to use feedback based target PMI selection, and propose to use orthogonal precoding (option2B).
Proposal 9: For the case 1) where 1 target UE and 1 paired UE, and only rank 1 is configured for each UE, or 2) where 1 target UE and 1 paired UE, with rank [1,2] or rank [2,1] transmission for the target UE and interference UE, we are fine with either using the same or the different CDM group for the 2 UEs’ DMRS.
Proposal 10: When there are more than 2 co-scheduled UEs and rank 1 is configured for each UE, we propose DMRS port 0 for target UE, DMRS port i for the i-th interference UE (i = 1, 2,...).
Proposal 11: When there are more than 2 co-scheduled UEs and rank 2 is configured for each UE, we propose DMRS port 0/1 for target UE, DMRS port 2i and 2i+1 for the i-th interference UE e.g. use different CDM group for the target and interference UEs.
Proposal 12: Propose to use the same cell ID, DMRS type and DMRS additional position for all co-scheduled UEs. 
Proposal 13: Propose to use either same or different scrambling ID for all co-scheduled UEs instead of having no restrictions.

The following proposals are given related to the reference receiver:
Observation 2: It is unknown whether the precoding matrix in the multiple contiguous PRBs for the co-scheduled UE(s) is the same.
Proposal 14: The estimation of interference covariance matrix can be performed at per PRB and per slot basis.
Proposal 15: For cases with 2 DMRS CDM groups, the interference should be estimated based on the REs occupied by both of the two DMRS CDM groups.
Proposal 16: Suggest to carefully investigate the pro’s and con’s before considering network assistance.

The following proposals are given related to basic PDSCH simulation parameters:
Proposal 17: Cover 10 MHz and 40 MHz channel bandwidth for FDD 15kHz SCS, 40MHz and 100MHz channel bandwidth for TDD 30kHz SCS.

	R4-2109199
	Intel Corporation
	Proposal 1: Consider the following assumptions for MU-MIMO modelling:
· One target UE and one interference UE
· Rank 1 for both UEs for 2 and 4 Rx UE testing and Rank 2 for both UEs for 4 Rx UE testing
· Type I Single Panel only
· Precoder selection: feedback-based options for phase I evaluation and further discuss the assumptions for requirements definition
· 2 PRB bundling size regardless of the number of Tx antennas
· DMRS ports mapping for scenario with Rank 1 for both UEs: DMRS port 0 for target UE, DMRS port 2 for the interference UE, i.e., different CDM groups
· DMRS ports mapping for scenario with Rank 2 for both UEs: DMRS port 0/1 for target UE, DMRS port 2/3 for the interference UE.
· DMRS configuration for all co-scheduled UEs: same DMRS type, same DMRS additional position, same scrambling ID and same cell ID.
Proposal 2: Consider the following assumptions for General PDSCH parameters:
· SCS/CBW: 15 kHz/10 MHz and 30 kHz/40 MHz
· MIMO correlation for each UE: ULA Low for 2 and 4 Tx cases and XP High for 8 and higher Tx cases
· MCS for phase I evaluation:
· Rank 1: MCS 4 and MCS 13
· Rank 2: MCS 13 and MCS 19
Observation #1: There is no performance difference of MMSE-IRC and MMSE-MRC receiver for scenario with QPSK modulation.
Observation #2: Precoder selection based on Options 1B, 1C or 1D leads to rather same MMSE-IRC performance for scenarios with Rank 1 transmission.
Observation #3: Feedback-based target UE precoder selection (Option 2B) leads to significant performance improvement for MMSE-IRC receivers in comparison to random-based case (Option 1B) for scenarios with Rank 1 transmission.
Observation #4: Using of feedback-based target UE precoder selection with orthogonal precoders for both UEs (Option 2B) leads to same or better MMSE-IRC performance in comparison to feedback-based target UE precoder selection with random precoder for interference UE (Option 2C) for scenarios with Rank 1 transmission.
Observation #5: Precoder selection based on Options 1B or 1D leads to performance improvement of MMSE-IRC receivers in comparison to Option 1C for scenarios with Rank 2 transmission.
Observation #6: Feedback-based target UE precoder selection (Option 2B) leads to small performance improvement for MMSE-IRC receivers in comparison to random-based case (Option 1B) for scenarios with Rank 2 transmission.
Observation #7: Using of feedback-based target UE precoder selection with orthogonal precoders for both UEs (Option 2B) leads to significant MMSE-IRC performance improvement in comparison to feedback-based target UE precoder selection with random precoder for interference UE (Option 2C) for scenarios with Rank 2 transmission.

	R4-2109359
	Apple
	Proposal #1: For initial evaluation consider up to 2 layers per UE.
Proposal #2: Only consider Single Panel Type I codebook for MU-MIMO requirements. 
Proposal #3: Use random PMI for target and co-scheduled UE.
Proposal #4: Further discuss technique to be adopted for orthogonalization once we agree on other test parameters like - number of TX, number of paired UEs, number of layers.
Proposal #5: DMRS ports on paired UEs should be in different CDM groups. 
Proposal #6: The number of co-scheduled UEs is 2 for evaluation for MU-MIMO performance with MMSE-IRC. 
Proposal #7: Interference estimation and estimation granularity should be left to UE implementation.
Proposal #8: Further evaluate benefits of network assistance for MU-MIMO based on other agreements such as number of paired users, antenna config. 
Proposal #9: Evaluate performance with CBW of 10MHz and 40MHz for FDD and TDD respectively. 
Observation #1: For 2x2 with 1 layer per UE, we observe degradation with MU-MIMO for 16QAM case.
Observation #2: For 4x4, with 1 layer on target UE up to 2 layers on co-scheduled UE doesn’t show significant degrade in performance.
Observation #3: For 4x4 with 2 layers on target UE, for TDL-A channel 16QAM and 64QAM have reasonable performance with 1 layer on co-scheduled UE. 
Observation #4: For 4x4 with 2 layers on each UE, in TDL-A channel for 64QAM, around 5dB performance degradation is observed compared to 1 layer on paired UE. 
Observation #5: For 64QAM in TDLC channel, with 2 layers on target UE performance is severely degraded.
Proposal #10: Do not consider the following configurations for further evaluation:
–	2x2 with 16QAM / MCS13
–	4x4 with 2 layers on each UE
–	4x4 with 2 layers on target UE in TDLC-300 with 64QAM

	R4-2109465
	Qualcomm Incorporated
	Observation 1: RAN1 spec doesn’t mandate the scrambling id for target and interfering CDM groups to be same. 
Proposal 1: Use different scrambling id for different CDM groups for studying scenarios with target and interfering UEs on different CDM groups.
Observation 2: Based on RAN1 spec, target UE can’t assume same QCL information on CDM groups containing only interfering UE ports.
Proposal 2: Assume different QCL information for different CDM groups for studying scenarios with target and interfering UEs on different CDM groups.
Observation 3: While MMSE-IRC receiver (estimating channel only for target UE) performance may not be impacted by target and interfering UEs having the same or different scrambling ID/QCL information, UEs can’t enhance the performance for scenarios which assume different CDM groups for target and interfering UEs.
Observation 4: If RAN4 defines the requirements for MMSE-IRC receiver (estimating channel only for target UE) for scenarios with different CDM groups for target and interfering UEs, it will be difficult to compare the performance with enhanced receivers (joint channel estimation of target and interfering UE) in future.
Proposal 3: Prioritize the intra-cell inter-user interference requirements for scenarios having target UE and interfering UE ports in the same CDM group, i.e., prioritize these requirements for below scenarios:
· Rank1 target UE and Rank1 interfering UE with DMRS ports 0 and 1, respectively. Assume 1 symbol front-loaded DMRS.
· Rank2 target UE and Rank1 or Rank2 interfering UE with DMRS ports 0,1 for target UE and DMRs ports 2 and/or 3 for interfering UE. Assume 2 symbol front-loaded DMRS.
Proposal 4: Use random PMI selection for the target UE, and select the precoder for the interference UE to ensure orthogonality.
Proposal 5: Use only Single Panel Type I codebook for defining intra-cell inter-user interference requirements.
Proposal 6: Define the intra-cell inter-user interference requirements up to 4Tx only.
Proposal 7: Interference estimation should be left up to UE implementation.
Proposal 8: Only consider 10MHz CBW for 15kHz SCS and 40MHz CBW for 30kHz SCS.

	R4-2109489
	CMCC
	Proposal 1: [1+1], [2+1] for target UE and interference UE
Proposal 2: 2Tx for Rank [1+1], 4Tx for Rank [2+1].
Proposal 3: For 2Tx and 4Tx, use Type I SP codebook. Type II precoder can also be applied for 4Tx
Proposal 4: Use Option 1B or Option 1C. 
Proposal 5: For 2Tx and 4Tx PRB bundling size and precoding granularity, per 2 PRBs for frequency domain and per slot for time domain
Proposal 6: Do not introduce network assistance to assist the receiver.
Proposal 7: 
· For FDD 15kHz SCS: Cover 10MHz and 40MHz CBW
· For TDD 30kHz SCS: Cover 40MHz and 100MHz CBW

	R4-2109994
	Ericsson
	Proposal 1: RAN4 to focus on 2Tx and 4Tx with 1 target UE + 1 interference UE scenarios.
Proposal 2: For 4Tx, RAN4 to evaluate the MMSE-IRC performance covering both rank 1 and rank 2 for target and interference UE Tx as follow.
•	Scenario 1: Rank 1 + Rank 1
•	Scenario 2: Rank 1 + Rank 2
•	Scenario 3: Rank 2 + Rank 1
•	Scenario 4: Rank 2 + Rank 2
Proposal 3: RAN4 consider the following configuration for the evaluation.
	Configuration
	Target UE rank
	Target UE DMRS ports
	Interfering UE rank
	Interfering UE DMRS ports

	1
	1
	1000
	1
	1001

	2
	1
	1000
	1
	1002

	3
	1
	1000
	2
	1002/1003

	4
	2
	1000/1001
	1
	1002

	5
	2
	1000/1001
	2
	1002/1003



Proposal 4: To reduce the number of evaluation scenarios, RAN4 may consider to merge the interfering configurations (1,2,3) for target UE rank equaling 1. 
Proposal 5: To reduce the number of evaluation scenarios, RAN4 may consider to merge the interfering configurations (4,5) for target UE rank equaling 2.
Proposal 6: RAN4 to evaluate the MU-MIMO performance based on both same and different DMRS pattern and sequence.
Proposal 7: RAN4 to use Type I codebook for interference modeling only if RAN4 agreed random PMI selection for target UE.
Proposal 8: RAN4 to evaluate the MMSE-IRC performance based on random PMI selection for both target and interference UE in intra-cell inter-users scenario, with ensuring the selected PMI matrix shall not be identical to the precoding matrix applied for the UE under test.
Proposal 9: PRB bundling size can be 2 for 2Tx and 4Tx.
Proposal 10: RAN4 only consider 10MHz for FDD 15kHz and 40MHz for TDD 30kHz.
Proposal 11: RAN4 only define UE demodulation requirements based on MMSE-IRC processing with serving signal demodulation.
Proposal 12: RAN4 will define requirements with 2 DMRS CDM groups, but how to estimate the interference is fully up to UE implementation.
Proposal 13: Interference estimation granularity is up to UE implementation.
Proposal 14: Do not have the assumption of network assistant information when RAN4 evaluate UE performance for MU-MIMO.

	R4-2110576
	Huawei, HiSilicon
	Proposal 1: For rank configuration, cover both rank 1 and rank 2 scenario
Observation 1: The performance of rank combination [2+2] is worse when configured XP medium
Observation 2: The BLER of rank combination [2+1] is a little bit better than that of [2+1]
Proposal 2: For rank combination, 
· consider [1+1] for rank = 1
· consider [2+1] and/or [2+2] for rank = 2, [2+2] should be configured with XP low
Proposal 3: Random select precoder for target UE and interference UE, and ensure that they are not identical
Proposal 4: Type I single panel as baseline for phase I if the precoder is random selected
Proposal 5: Using different DMRS groups for target UE and interference UE
Proposal 6: 
· For rank 1(1+1), DMRS port 0 for target UE and DMRS port 2 for interference UE
· For rank 2(proposed 2+2), DMRS port 0, 1 for target UE and DMRS port 2, 3 for interference UE
Proposal 7: Use same scrambling ID for paired UEs 
Proposal 8: For cases with 2 DMRS CDM groups, the interference will be estimated based on the REs occupied by both of the two DMRS CDM groups
Proposal 9: Include at least one large CBW besides already having typical CBW configurations
Observation 3: Configuring XP medium can cause performance degradation to some cases
Proposal 10: Check performance and find MIMO correlation case by case, prioritize XP low for 2Tx and 4Tx
Observation 4: The relative gain of performance of configuring TDLC300-100 is larger than that of configuring TDLA30-10
Proposal 11: Consider both TDLA30-10 and TDLC300-100, and distribute them to different test cases
Proposal 12: Consider small PRB bundling size 2 or 4 PRB
Proposal 13: Consider per PRB bundling estimation granularity (i.e. 2 PRBs or 4PRBs)

	R4-2110940
	MediaTek inc.
	Proposal 1: We support random PMI selection for the target UE, and select the precoder for the interference UE to ensure orthogonality
Proposal 2: For the codebook type, we support to use Type I single panel with random PMI. 
Proposal 3: For both rank 1 and rank 2 transmission, we prefer to schedule target UE and interference UE in different CDM groups.
Proposal 4: Support the same DMRS type and DMRS additional position for the paired UEs. As for scrambling ID, we prefer to have different scrambling ID.

	R4-2110998
	ZTE Wistron Telecom AB
	Proposal 1: Take Option 2A for rank for target and interference PDSCH.
Proposal 2: Take Option 3 to facilitate TE for PMI and precoding matrix generation.
Proposal 3: DMRS port 0/1 for target UE, and port 2/3 for the interference UE.
Proposal 4: Take Option 1 for DMRS pattern and sequence.
Proposal 5: Take Option 3 (up to UE implementation) for interference estimation.
Proposal 6: No network assistance is considered at this stage.
Proposal 7: Take Option 1 for the PDSCH channel bandwidth.



Open issues summary
Sub-topic 3-1: Inter-user interference modeling
Issue 3-1-1: Number of paired UEs
· Background
· Under 2Tx and 4Tx with random PMI for target UE, use 1 target UE + 1 interference UE as starting point for initial simulation
· For scenario of Tx more than 4, other options not precluded
· Interested companies can bring analysis on scenarios of interference UE more than 1
· Proposals
· Option 1 (China Telecom): Cover scenario that 8Tx and 16Tx with 3 paired UEs in addition to the current 2Tx and 4Tx with one paired UE for phase I evaluation.
· Option 2 (Intel, Apple, Ericsson): Only consider one target UE and one interference UE
· Recommended WF
· Collect detailed companies views on options above

Issue 3-1-2: Rank for target and interference PDSCH
· Background
· Option 1: Rank 1 only for target UE and interference UE
· Option 2: Cover both rank 1 and rank 2 per UE
· Option 2A: [1+1], [2+2] for target UE and interference UE
· Option 2B: [1+1], [2+1] for target UE and interference UE
· Option 2C: [1+1], [1+2] for target UE and interference UE
· Note: Rank 2 only for 4RX case
· Proposals
· Option 1 (China Telecom, Intel, ZTE): Cover both rank 1 and rank 2, and consider the same rank value for both target and paired UEs.
· Option 2 (Apple): Consider up to 2 layers per UE. Do not consider the following configurations for further evaluation: 
· 4x4 with 2 layers on each UE
· 4x4 with 2 layers on target UE in TDLC-300 with 64QAM
· Option 3 (CMCC): [1+1], [2+1] for target UE and interference UE
· Option 4 (Ericsson): 
· For 4Tx, RAN4 to evaluate the MMSE-IRC performance covering both rank 1 and rank 2 for target and interference UE Tx as follow: Rank 1 + Rank 1, Rank 1 + Rank 2, Rank 2 + Rank 1, Rank 2 + Rank 2
· To reduce the number of evaluation scenarios, RAN4 may consider to merge the interfering configurations (1,2,3) for target UE rank equaling 1.
· To reduce the number of evaluation scenarios, RAN4 may consider to merge the interfering configurations (4,5) for target UE rank equaling 2.
· Option 5 (Huawei): [1+1] for rank = 1, [2+1] and/or [2+2] for rank = 2
· Recommended WF
· Summary of possible scenarios for scenario with 1 target and 1 interference UE:
· Scenario 1 (China Telecom, Intel, ZTE, Apple, CMCC, Ericsson, Huawei): 1+1
· Scenario 2 (Ericsson, Apple): 1+2
· Scenario 3 (CMCC, Ericsson, Huawei, Apple with note): 2+1
· Apple: Do not consider TDLC-300 with 64QAM
· Scenario 4 (China Telecom, Intel, ZTE, Ericsson, Huawei): 2+2
· Moderator suggestions: 
· Focus on [1+1], [2+1] and [2+2] for evaluation purpose for scenario with 1 target and 1 interference UE
· Further discuss in this meeting for scenario with more than 1 interference UE based on outcome of issue 3-1-1
· Collect comments from companies on all scenarios and check view on moderator suggestion and proposals from Ericsson.

[bookmark: _Hlk72137415]Issue 3-1-3: Tx antenna configuration
· Background
· Using 2Tx and 4Tx with random PMI for target UE as starting point for initial simulation
· Other options not excluded 
· Interested companies can bring analysis with 8Tx and 16Tx cases with following PMI for target UE
· Proposals
· Option 1 (China Telecom): 2, 4, 8 and 16 Tx
· Option 2 (Qualcomm?, CMCC, Ericsson): 2 and 4 Tx
· Recommended WF
· Collect more companies views on options above

Issue 3-1-4: Codebook Type
· Background
· Option 1: Type I Single Panel only  
· Option 2: Cover Type I Single Panel and Type II codebook
· Option 2A:  For 2Tx and 4Tx, use Type I SP codebook. Type II precoder can also be applied for 4Tx
· Proposals
· Option 1 (China Telecom): Type I for 2Tx and 8Tx, Type II sub-band PMI for 4Tx, Rel-15/16 (e)type II for 16 Tx
· Option 2 (Intel, Apple, Qualcomm): Only Type I Single Panel
· Option 2a (Ericsson, Huawei, MediaTek): Type I Single Panel if the precoder is random selected
· Option 3 (CMCC): For 2Tx and 4Tx, use Type I SP codebook. Type II precoder can also be applied for 4Tx
· Recommended WF
· Collect detailed companies views on options above

Issue 3-1-5: Precoder selection for target UE
· Background
· Option 1: Random based target UE PMI selection 
· Option 2: Feedback-based target UE PMI selection
· Option 3: Fixed precoding matrix for one or both co-scheduled UEs
· Proposals
· Option 1 (Anritsu, China Telecom for 2 and 4 Tx, Apple, Qualcomm, CMCC, Ericsson, Huawei, MediaTek): Random
· Option 2 (China Telecom for 8Tx and 16Tx, Intel for phase I evaluation): Feedback-based
· Option 3 (ZTE): Fixed
· Option 4 (Intel): Consider more practical conditions (i.e. feedback-based) for phase I evaluation, which can be not restricted by TE implementation, and further discuss the assumptions for requirements based on TE input (i.e. random based PMI selection for 2 and 4 Tx based on current status)
· Recommended WF
· Moderator suggestion: Option 1 for 2 and 4 Tx
· Check companies views on options above and moderator suggestion
· Discuss precoder assumptions for 8Tx and 16Tx after this scenario will be agreed in Issue 3-1-3(Tx antenna configuration).

Issue 3-1-6: Precoder selection for interference UE
· Background
· Option 1: Random based target UE PMI selection 
· Option 1A: Random selection based precoder generation with QRD orthogonalization processing as below
· Option 1B: Random PMI selection for the target UE, and select the precoder for the interference UE to ensure orthogonality
· Option 1C: Random PMI selection for both target and interference UE, with ensuring the selected PMI matrix shall not be identical to the precoding matrix applied for the UE under test
· Option 1D: Randomly select precoder from codebooks corresponding to number of MIMO layers equal to total number of MU MIMO layers (i.e. serving Rank + interference Rank) and take several columns from this precoder for serving UE signal and remaining columns for interference UE signal. 
· Option 2: Feedback-based target UE PMI selection
· Option 2A: If the feasibility can be confirmed by the TE vendor, use ZF precoding based on the reported PMI from the target UE, and the randomly generated PMI from the interference UE(s)
· Option 2B: Feedback-based PMI selection for the target UE, select the precoder for the interference UE to ensure the orthogonality 
· Option 2C: Feedback-based PMI selection for target UE, and random PMI selection for interference UE, with ensuring the selected PMI matrix shall not be identical to the precoding matrix applied for the UE under test 
· Option 3: Fixed precoding matrix for one or both co-scheduled UEs
· Proposals
· Option 1 (Anritsu, China Telecom for 8Tx and 16Tx, Apple, Qualcomm, CMCC, MediaTek): Select the precoder to ensure orthogonality
· Apple: Further discuss technique to be adopted for orthogonalization once we agree on other test parameters like - number of TX, number of paired UEs, number of layers.
· Option 2 (Anritsu, CMCC, Ericsson, Huawei): Random ensuring the selected PMI matrix shall not be identical to the precoding matrix applied for the UE under test
· Option 3 (China Telecom): For 2Tx and 4Tx cases, discuss how to ensure low correlation between co-scheduled UEs, with target UE random PMI selection, before we make decision on the precoding generation method.
· Option 4 (ZTE): Fixed
· Recommended WF
· Collect detailed companies views on options above

Issue 3-1-7: Precoding granularity
· Proposals
· Option 1 (China Telecom): Use the same precoding granularity (PRB bundling size) with the configured CSI reporting sub-band size.
· Option 2 (CMCC): For 2Tx and 4Tx PRB precoding granularity, per 2 PRBs for frequency domain and per slot for time domain
· Recommended WF
· Collect more companies views on options above

Issue 3-1-8: PRB bundling size
· Proposals
· Option 1 (China Telecom): Use the same precoding granularity (PRB bundling size) with the configured CSI reporting sub-band size.
· Option 2 (Intel): 2 PRB bundling size regardless of the number of Tx antennas
· Option 3 (CMCC, Ericsson, Huawei): 2 PRB for 2Tx and 4Tx
· Option 4 (Huawei): 4 PRB for 2Tx and 4Tx
· Recommended WF
· Moderator suggestion: Consider 2 PRB bundling size for 2Tx and 4Tx
· Check companies views on options above and moderator suggestion
· Further discuss the assumptions for higher number of Tx antennas pending discussion on Issue 3-1-3 (Tx antenna configuration). Interested companies can provide views on PRB bundling size for 8 and 16 Tx cases.

[bookmark: _Hlk72230104]Issue 3-1-9: DMRS ports for 1 target and 1 interfering UE scenario
· Background
· Option 1: only consider rank 1 transmission
· Option 1A: DMRS port 0 for target UE, DMRS port 1 for the interference UE, i.e., same CDM group
· Option 1B: DMRS port 0 for target UE, DMRS port 2 for the interference UE, i.e., different CDM groups 
· Option 2: consider both rank 1 and rank 2 transmission
· With [2,2] transmission for target UE and interference UE 
· DMRS port 0/1 for target UE, DMRS port 2/3 for the interference UE 
· With rank [1,2] or rank [2,1] transmission for the target UE and interference UE
· Option 2A: DMRS port 0 (and 1) for target UE, port 2 (and 3) for the interference UE, i.e., use different CDM groups for the target and interference UEs
· Option 2B: 
· For rank [1,2], DMRS port 0 for target UE, DMRS port 1 and 2 for the interference UE 
· For rank [2,1], DMRS port 0 and 1 for target UE, DMRS port 2 for the interference UE
· Proposals
· Option 1A (China Telecom, Qualcomm, Ericsson)
· Option 1B (China Telecom, Intel, Apple, Ericsson, Huawei, MediaTek, ZTE)
· Option 2A (China Telecom, Qualcomm for Rank2 target UE, Ericsson, MediaTek)
· Option 2B (China Telecom, Apple)
· [bookmark: _Hlk72230128]Recommended WF
· Moderator suggestion: Consider options 1A, 1B and 2A for phase I evaluation
· Check companies views on all options and moderator suggestion. Also, take into account discussion on Issue 3-1-2 (Rank for target and interference PDSCH)

Issue 3-1-10: DMRS ports for 1 target and more than 1 interfering UE scenario (if introduced)
· Background
· For rank 1 transmission,
· Option 1: DMRS port 0 for target UE, DMRS port i for the i-th interference UE (i = 1, 2,...) 
· For rank 2 transmission, 
· with same rank number per UE, 
· Option 1: DMRS port 0/1 for target UE, DMRS port 2i and 2i+1 for the i-th interference UE e.g. use different CDM group for the target and interference UEs  
· Proposals
· Option 1 (China Telecom)
· When there are more than 2 co-scheduled UEs and rank 1 is configured for each UE, we propose DMRS port 0 for target UE, DMRS port i for the i-th interference UE (i = 1, 2,...).
· When there are more than 2 co-scheduled UEs and rank 2 is configured for each UE, we propose DMRS port 0/1 for target UE, DMRS port 2i and 2i+1 for the i-th interference UE e.g. use different CDM group for the target and interference UEs.
· Recommended WF
· First focus on discussion of Issue 3-1-1 (Number of paired UEs)
· Interested companies can provide their views on Option 1

[bookmark: _Hlk72230368]Issue 3-1-11: DMRS pattern and sequence for all co-scheduled UEs
· Background
· Option 1: Use the same following DMRS configuration for all co-scheduled UEs 
· Same DMRS type
· Same DMRS additional position
· Same scrambling ID
· Same cell ID
· Option 2: Different scrambling id for different CDM groups
· Option 3: No restriction for simulation
· Proposals
· DMRS type
· Option 1 (China Telecom, Intel, MediaTek, ZTE, Ericsson): Same
· Option 2: Different
· DMRS additional position
· Option 1 (China Telecom, Intel, MediaTek, ZTE, Ericsson): Same
· Option 2: Different
· Scrambling ID
· Option 1 (China Telecom, Intel, Huawei, ZTE): Same
· Option 2 (China Telecom, MediaTek): Different
· Option 3 (Qualcomm): Different for scenarios with target and interfering UEs on different CDM groups
· Option 4 (Ericsson): Evaluate both
· Cell ID
· Option 1 (China Telecom, Intel, ZTE, Ericsson): Same
· Option 2: Different
· Recommended WF
· Moderator suggestion to reduce simulation workload
· Focus on scenarios with same DMRS type, DMRS additional position and Cell ID
· Evaluate scenarios with same and different Scrambling ID
· Check companies views on options above and moderator suggestion

Issue 3-1-12: Number of front-loaded DMRS
· Proposals
· Option 1 (Qualcomm): 
· 1 symbol front-loaded DMRS for scenario Rank1 target UE and Rank1 interfering UE. 
· 2 symbol front-loaded DMRS for scenarios with Rank2 target UE and Rank1 or Rank2 interfering UE
· Recommended WF
· Collect companies views on Option 1

Sub-topic 3-2: Reference receiver
Issue 3-2-1: Candidate Receiver
· Background
· Prioritize MMSE-IRC processing with serving signal demodulation for initial simulation
· 
· Other options are not precluded
· Option 1: MMSE-IRC processing with joint (serving + interference) signal demodulation
, where 
· Proposals
· Option 1 (Ericsson): RAN4 only define UE demodulation requirements based on MMSE-IRC processing with serving signal demodulation.
· Recommended WF
· Collect more companies views

Issue 3-2-2: Interference estimation for cases with 2 DMRS CDM group
· Background
· Option 1: For cases with 2 DMRS CDM groups, the interference should be estimated based on the REs occupied by both of the two DMRS CDM groups 
· Option 2: Not to consider this scenario
· Option 3: Up to UE implementation and cannot be specified as simulation assumption 
· Proposals
· Option 1 (China Telecom, Huawei): The interference should be estimated based on the REs occupied by both of the two DMRS CDM groups.
· Option 2 (Apple, Qualcomm?, Ericsson, ZTE): Up to UE implementation
· Recommended WF
· Moderator suggestion
· Keep it up to UE implementation to align with agreement for MMSE-IRC for scenarios with inter-cell interference
· Interested companies can bring analysis on different options
· Collect companies views on Moderator suggestion and options above

Issue 3-2-3: Interference estimation granularity
· Background
· Option 1: Per PRB and per slot based interference covariance matrix estimation
· Option 2: Same with the PRB bundling size
· Option 3: Up to UE implementation
· Proposals
· Option 1 (China Telecom)
· Option 2 (Huawei)
· Option 3 (Apple, Qualcomm, Ericsson, ZTE)
· Recommended WF
· Moderator suggestion
· Keep it up to UE implementation to align with agreement for MMSE-IRC for scenarios with inter-cell interference
· Interested companies can bring analysis on different options
· Collect companies views on Moderator suggestion and options above

Issue 3-2-4: Network assistance
· Background
· FFS on whether to introduce network assistance and if so how to assist the receiver
· Proposals
· Option 1 (China Telecom, Apple): Investigate the pro’s and con’s before considering network assistance
· Option 2 (CMCC, Ericsson, ZTE): Do not introduce network assistance to assist the receiver
· Recommended WF
· Collect companies views on options above

Issue 3-2-5: QCL assumptions
· Proposals:
· Option 1 (Qualcomm): Assume different QCL information for different CDM groups for studying scenarios with target and interfering UEs on different CDM groups.
· Recommended WF
· Collect companies views on option above

Sub-topic 3-3: PDSCH parameters
Issue 3-3-1: Channel bandwidth
· Background
· Option 1 
· For FDD 15kHz SCS: Cover 10MHz and 50MHz CBW
· For TDD 30kHz SCS: Cover 40MHz and 100MHz CBW
· Option 2: 
· For FDD 15kHz SCS: Cover 10MHz
· For TDD 30kHz SCS: Cover 40MHz 
· Option 3: 
· For FDD 15kHz SCS: Cover 10MHz and 40MHz CBW
· For TDD 30kHz SCS: Cover 40MHz and 100MHz CBW
· Proposals
· Option 1 (Huawei, ZTE)
· Option 2 (Intel, Apple, Qualcomm, Ericsson)
· Option 3 (China Telecom, CMCC, Huawei)
· Recommended WF
· Check companies views on options above.
· Check whether we can consider different assumptions for evaluation phase and for requirements definition to balance simulation workload

Issue 3-3-2: MIMO correlation for each UE
· Background
· Cover XP High, XP Medium, XP low and ULA low for phase I evaluation, and make further down-selection based on results
· Proposals
· Option 1 (Intel): ULA Low for 2 and 4 Tx cases and XP High for 8 and higher Tx cases
· Option 2 (Huawei): Check performance and find MIMO correlation case by case, prioritize XP low for 2Tx and 4Tx
· Recommended WF
· Check companies views on options above.

Issue 3-3-3: Propagation condition
· Background
· Cover both TDLA30-10 and TDLC300-100 in phase I, and decide whether down-selection or adjustment is needed based on the simulation results
· Proposals
· Option 1 (Huawei): Consider both TDLA30-10 and TDLC300-100, and distribute them to different test cases
· Recommended WF
· Check companies views on option above.

Issue 3-3-4: MCS for target UE
· Background
· Cover QPSK MCS 4, 16QAM MCS 13, and 64QAM MCS 19 for initial simulation
· Rank 1: QPSK, 16QAM
· Rank 2: 16QAM, 64QAM
· Other options are not preclude
· Proposals
· Option 1 (Intel): MCS for phase I evaluation:
· Rank 1: MCS 4 and MCS 13
· Rank 2: MCS 13 and MCS 19
· Option 2 (Apple): Do not consider 2x2 with 16QAM / MCS13
· Recommended WF
· Check companies views on options above.

Companies views’ collection for 1st round 
Open issues 
Sub-topic 3-1: Inter-user interference modeling
	Company
	Comments

	XXX
	

	China Telecom
	Issue 3-1-1: Number of paired UEs
For 2Tx and 4Tx cases, we are fine to configure 1 target UE + 1 interference UE according to the last meeting agreement.
Only if we are introducing 8Tx and 16Tx, 3 paired UEs should be considered. So we can further discuss this when we make decision on the Tx configuration.
Issue 3-1-2: Rank for target and interference PDSCH
Propose to prioritize [1+1] and [2+2] cases which is more common and simpler configuration.
Issue 3-1-3: Tx antenna configuration
In our understanding, companies’ main concern on covering 8Tx and 16Tx is that, UE performance for larger Tx antenna with random precoding is bad. So, we prefer to later discuss this issue when we have made decision on whether to use feedback-based target PMI reporting.
Issue 3-1-4: Codebook Type
Considering the UE capability issue, we are fine to prioritize Type I SP codebook for 2Tx and 4Tx.
If we are introducing 8Tx and 16Tx, we propose to additionally cover Type II codebook for 16Tx.
Issue 3-1-5: Precoder selection for target UE
We are fine with option 1 for 2Tx and 4Tx. 
For 8Tx and 16Tx, feedback based PMI selection is preferred because it is more practical for MIMO usage.
Issue 3-1-6: Precoder selection for interference UE
With random target PMI selection for 2Tx and 4Tx, we have expressed concern in our paper. 
For either option1B or option1C, we cannot avoid the situation that the selected interference UE’s PMI (which can be considered equal to its real channel in our simulation), has medium or high correlation with the target UE’s real channel. In that situation which should not happen in the real network, MMSE-IRC performance will be exaggerated. 
However, to assist the simulation work, we are fine with using either option1B or option1C as a start point and further check how to ensure low correlation between UEs.
If we are introducing 8Tx and 16Tx with feedback based PMI selection, we propose to use option 2B for such cases.
Issue 3-1-7: Precoding granularity
Same with PRB bundling size.
Issue 3-1-8: PRB bundling size
We are fine with 2 for PRB bundling size.
Issue 3-1-9: DMRS ports for 1 target and 1 interfering UE scenario
Support the recommended WF.
Issue 3-1-10: DMRS ports for 1 target and more than 1 interfering UE scenario (if introduced)
Option 1.
Issue 3-1-11: DMRS pattern and sequence for all co-scheduled UEs
We support same DMRS type, DMRS additional position and Cell ID.
Either same or different scrambling ID is fine for us, in our understanding, UE will always know the paired UE’s scrambling ID in the test since it is a test parameter.
We do not expect to evaluate both same or different scrambling ID, we should limit the simulation workload.
Issue 3-1-12: Number of front-loaded DMRS
I think 1 symbol DMRS should be sufficient for Rank [1,2] or [2,1] test cases.

	Intel
	Issue 3-1-1: Number of paired UEs
We think that from test coverage point of view it will be sufficient to only check scenarios with one target UE and one interference UE. In our paper, initial simulation analyses show that MMSE-IRC performance benefits over MMSE-MRC can be tested for scenario with one interference UE. Also, scenario with higher than one interference UE can be considered only for 4 Rx UE. 
Issue 3-1-2: Rank for target and interference PDSCH
Moderator suggestion is fine for us for evaluation purpose. 
As for proposal from Ericsson, we probably need to check the impact on performance of the random change of interference UE rank. At least for testing of 2 Rx UE, we can not consider changing of interference UE rank, because MMSE-IRC will not be able to handle 3 layers case reliably.
Issue 3-1-3: Tx antenna configuration
For phase I evaluation, we are fine to consider different number of Tx antenna configurations (up to 16 Tx). Based on current proposals, probably we can focus on scenarios with 2 and 4 Tx antennas and interested companies can bring analysis for scenarios with 8 and 16 Tx antennas.
Issue 3-1-4: Codebook Type
We think that Type I single panel codebooks should be considered to avoid mixing of MU-MIMO verification with optional Type II codebooks.
Issue 3-1-5: Precoder selection for target UE
Our idea was to consider more practical conditions (i.e. feedback-based) for phase I evaluation, which can be not restricted by TE implementation, and further discuss the assumptions for requirements based on TE input (i.e. random based PMI selection for 2 and 4 Tx based on current status). We would like to collect companies view on such approach.
If such approach is not acceptable for all companies then we are fine with Option 1 for 2 and 4 Tx cases.
Issue 3-1-6: Precoder selection for interference UE
Based on our analysis for this meeting, Option 1 allows to achieve better MMSE-IRC performance in comparison to Option 2. Therefore, we suggest to go with Option 1.
Issue 3-1-7: Precoding granularity
For scenario with random precoder we can consider 2 PRB granularity. Same time, for scenario with feedback based precoder granularity probably should depend on reporting type WB or SB and SB size.
Issue 3-1-8: PRB bundling size
2 PRB bundling size is typical configuration for minimum PDSCH requirements and it does not depend on whether precoder granularity is 2 PRB or higher. For example, FR2 PDSCH requirements are defined with WB precoder granularity and 2 PRB bundling size.
Issue 3-1-9: DMRS ports for 1 target and 1 interfering UE scenario
We are fine with moderator suggestion. Probably we can also check random changes of Option 1A and 1B during the test based on Ericsson proposal captured for issue 3-1-2.
Issue 3-1-11: DMRS pattern and sequence for all co-scheduled UEs
We are fine with moderator suggestion. Also, we would like to note that testing of scenarios with same or different Scrambling ID only makes sense with mapping of co-scheduled UEs on same CDM group. In case co-scheduled UEs are mapped on different CDM groups, we don’t expect any impact on performance.
Issue 3-1-12: Number of front-loaded DMRS
Based on our understanding, 2 front-loaded DMRS symbols are required for scenarios with higher than 4 MIMO layers. At current stage, we consider scenarios with a smaller number of MIMO layers. Therefore, we suggest to consider scenarios with 1 front-loaded DMRS symbol.

	Qualcomm
	Issue 3-1-1: Number of paired UEs
Prefer Option 2. 
Issue 3-1-2: Rank for target and interference PDSCH
We prefer to prioritize [1+1] and [2+2] cases.
Issue 3-1-3: Tx antenna configuration
Prefer Option 2. 
Issue 3-1-4: Codebook Type
Prefer Option 2.
Issue 3-1-5: Precoder selection for target UE
Prefer Option 1. As TE vendors don’t see feedback based PMI as feasible/too complex, we prefer not to consider such scenarios since it will not be testable/costly to test.
Issue 3-1-6: Precoder selection for interference UE
Prefer Option 1 since that may have better performance compared to Option 2.
Issue 3-1-7: Precoding granularity
Prefer Option 2 for random precoding.
Issue 3-1-8: PRB bundling size
Prefer 2 PRB. PRB bundling size can only be 2, 4 or WB. So, Option 1 is not valid. Even if it is feedback based PMI, it should be 2 PRB similar to other CSI reporting tests.
Issue 3-1-9: DMRS ports for 1 target and 1 interfering UE scenario
We have previously commented on why we should prefer having same CDM groups. However, we respect other companies’ opinions and as a compromise, we suggest to cover the scenario of target UE and interfering UE in the same CDM group for [1+1] and different CDM group for [2+2], i.e., Option 1A and Option 2A. This way, we will be able to cover both scenarios in minimum number of tests.
Issue 3-1-11: DMRS pattern and sequence for all co-scheduled UEs
We are ok to focus on scenarios with same DMRS type, DMRS additional position and Cell ID. We are also ok to consider same scrambling id for both target UE and interfering UE.
Issue 3-1-12: Number of front-loaded DMRS
Given that we are considering different CDM groups for target and interfering UE, we are ok to compromise to 1 symbol front-loaded DMRS.

	Apple
	Issue 3-1-1: Number of paired UEs
We prefer Option 2. 
Even with larger number of TX, if we have max 4RX, we cannot have more than 4 layer transmission in our understanding due to limitations imposed by random precoder selection. Unless we use feedback PMI from all co-scheduled UEs to determine the ZF or orthogonal precoder, we cannot have more than 4 layers transmission with 4 RX. 
Issue 3-1-2: Rank for target and interference PDSCH
We prefer to consider [1+1] , [1+2], [2+1] cases. We see significant degrade with [2+2] and suggest not to evaluate further. 
Issue 3-1-3: Tx antenna configuration
We prefer to limit to 2, 4 TX and not consider larger number of TX antenna. With larger TX, we should use follow PMI for all co-scheduled UEs in order to have practical assumptions. Firstly that would combine PDSCH demod and PMI reporting requirements and also requires capability to support full co-scheduled UE(s) in simulation environment. 
Issue 3-1-4: Codebook Type
Option1. We should only consider Type I single panel for up to 4TX .
Issue 3-1-5: Precoder selection for target UE
We prefer option 1. We don’t support combining demod and PMI reporting. 
Issue 3-1-6: Precoder selection for interference UE
We prefer Option 1. 
Issue 3-1-7: Precoding granularity
We prefer Option 2.
Issue 3-1-8: PRB bundling size
We are ok with moderator suggestion to use PRB bundling size of 2 for 2,4TX.
Issue 3-1-9: DMRS ports for 1 target and 1 interfering UE scenario
We would like to only consider paired UEs on different CDM groups, but moderators suggestion is fine for us for phase 1 evaluation.
Issue 3-1-11: DMRS pattern and sequence for all co-scheduled UEs
We are okay with moderators suggestion of -Focus on scenarios with same DMRS type, DMRS additional position and Cell ID . We cannot have same scr ID with paired UEs on same CDM grp. That would only be for different CDM group. We don’t expect performance delta with same or different scr ID on differ CDM grps.  
Issue 3-1-12: Number of front-loaded DMRS
We only need 1 front loaded DMRS if we go with moderator’s suggestion for issue 3-1-9.

	Huawei, HiSilicon
	Issue 3-1-1: Number of paired UEs
Adding more co-scheduled UEs will whiting the interference. To evaluate the interference and the UE performance of dealing it, we think 1 interference UE can reach the purpose. Considering the huge workload with very limit time for this WI, for evaluation purpose, we suggest to focus on 1 target UE + 1 interference UE modeling, which is option 2. For the model of 3 paired UE or more, companies might need extra time for doing analysis, and by now, no related evaluation has been submitted. 
Issue 3-1-2: Rank for target and interference PDSCH
Support the moderator suggestions
Issue 3-1-3: Tx antenna configuration
We support option 2, same comments as issue 3-1-1. 
Issue 3-1-4: Codebook Type
Support option 2a. Codebook type is related to the way of selecting it. Performance improvement by using type II codebook can be seen while using feedback PMI processing. Thus, if we agree to random select precoder for paired UEs, then Type I single panel might be enough for evaluation. 
Issue 3-1-5: Precoder selection for target UE
Support the moderator suggestion. 
Issue 3-1-6: Precoder selection for interference UE
Option 2. Sustaining a low correlation is more close to the real scenario. Because of the following reasons: 
· SRS channel estimation error
· SRS inter-user interference
· PMI quantization and calculation error
· Time delay between SRS and precoding
there will be no perfectly orthogonality between precoders for paired UEs. 
Thus, we suggest to consider more practical scenario without artificially create a perfect orthogonality. 
Issue 3-1-7: Precoding granularity
Same as PRB bundling size. 
Issue 3-1-8: PRB bundling size
Support the moderator suggestion. 
Issue 3-1-9: DMRS ports for 1 target and 1 interfering UE scenario
Support moderator suggestion.
Issue 3-1-11: DMRS pattern and sequence for all co-scheduled UEs
We support the scenario with same DMRS type, DMRS additional position, cell ID and scrambling ID. Usually, same scrambling ID is used unless there are more than 8 or 12 paired UE exist. The specification does not have such limitation. However, from simulation point of view, using same scrambling ID can achieve better performance, see our evaluation below:
[image: ]
Figure 1 using same scrambling ID
[image: ]
Figure 2 using different scrambling ID
Anyway, there is no restriction on UE implementation. Here we suggest using same DMRS configurations for evaluation and further alignment purpose. 
Issue 3-1-12: Number of front-loaded DMRS
We think 1 front loaded DMRS might be enough for up to 2 layers. 

	Ericsson
	Issue 3-1-1: Number of paired UEs
Option 2. 
Issue 3-1-2: Rank for target and interference PDSCH
We’re fine for moderator’s suggestion.
Actually, all the scenarios are possible in network’s real deployment.
To reduce the number of evaluation scenarios, we suggest to merge the interfering configurations for target UE with the same rank. For example, 30% for interfering UE with rank=1 DMRS port 1, 30% for interfering UE with rank=1 DMRS port 2, and 40% interfering UE with rank=2 DMRS port 2,3.
Issue 3-1-3: Tx antenna configuration
Option 2.
Issue 3-1-4: Codebook Type
Option 2a.
Issue 3-1-5: Precoder selection for target UE
We’re fine with moderator’s suggestion.
Issue 3-1-6: Precoder selection for interference UE
Option 2.
In real network deployment, network cannot always guarantee to choose the optimal paired UEs for MU-MIMO. To verify the UE’s performance, we prefer not to define the test cases based on the assumption to always select the orthogonal PMI between paired UEs.
Issue 3-1-7: Precoding granularity
Option 2.
Issue 3-1-8: PRB bundling size
We’re fine with moderator’s suggestion.
Issue 3-1-9: DMRS ports for 1 target and 1 interfering UE scenario
We’re fine with moderator’s suggestion.
We also don’t see any configuration restriction from spec. In real network deployment, all the configurations, both same and different CDM groups, are possible.
Issue 3-1-11: DMRS pattern and sequence for all co-scheduled UEs
We’re fine with moderator’s suggestion.
Issue 3-1-12: Number of front-loaded DMRS
We suggest to consider 1 symbol front-loaded DMRS for both rank 1 and 2 target UE. It can be both same or different CDM groups.

	MediaTek
	Issue 3-1-1: Number of paired UEs
Prefer Option 2.
Issue 3-1-2: Rank for target and interference PDSCH
We prefer to consider [1+1] and [2+2].
Issue 3-1-3: Tx antenna configuration
Prefer Option 3.
Issue 3-1-4: Codebook Type
Prefer Type I Single Panel only.
Issue 3-1-5: Precoder selection for target UE
Prefer random based target UE PMI selection.
Issue 3-1-6: Precoder selection for interference UE
Prefer Option 1.
Issue 3-1-7: Precoding granularity
Prefer Option 2.
Issue 3-1-8: PRB bundling size
Prefer 2 PRB bundling size.
Issue 3-1-9: DMRS ports for 1 target and 1 interfering UE scenario
OK with the recommended WF. 
Issue 3-1-11: DMRS pattern and sequence for all co-scheduled UEs
OK with the recommended WF. 
Issue 3-1-12: Number of front-loaded DMRS
Prefer to consider 1 front-loaded DMRS symbol.

	CMCC
	Issue 3-1-1: Number of paired UEs
We can follow the agreements of last meeting that use 1 target UE + 1 interference UE as starting point for initial simulation, and interested companies can bring analysis on scenarios of interference UE more than 1
Issue 3-1-2: Rank for target and interference PDSCH
We are OK with Option 3 and Option5. If we agree with Option5, the down-selection can be based on simulation results.
Issue 3-1-3: Tx antenna configuration
We prefer to follow the agreements of last meeting
Issue 3-1-4: Codebook Type
For progress, Option 3 and Option 2 are both OK for us.
Issue 3-1-5: Precoder selection for target UE
We prefer Option1.
Issue 3-1-6: Precoder selection for interference UE
Both Option 1 and Option 2 is Ok for us. Maybe we can go with majority view.
Issue 3-1-7: Precoding granularity
Option 2 which is common configuration in demod test.
Issue 3-1-8: PRB bundling size
Option 2 and Option 3 seem have same meaning, we support Option3.

	ZTE
	Issue 3-1-1: Number of paired UEs
Option 2.
Issue 3-1-2: Rank for target and interference PDSCH
Option 1.
Issue 3-1-3: Tx antenna configuration
Option 2.
Issue 3-1-5: Precoder selection for target UE
It is anyway different from the behaviour in real fields, so the choice here just needs to facilitate the TE. Our preference is Option 3, but can accept Option 1.
Issue 3-1-6: Precoder selection for interference UE
Same consideration as above, Option 4 is our preference but Option 1/2 is acceptable.
Issue 3-1-7: Precoding granularity
Option 2.
Issue 3-1-8: PRB bundling size
Fine with the recommended WF.
Issue 3-1-9: DMRS ports for 1 target and 1 interfering UE scenario
Fine with the recommended WF.
Issue 3-1-10: DMRS ports for 1 target and more than 1 interfering UE scenario (if introduced)
Fine with the recommended WF.
Issue 3-1-11: DMRS pattern and sequence for all co-scheduled UEs
Fine with the recommended WF.
Issue 3-1-12: Number of front-loaded DMRS
We can start with 1 front-loaded DMRS symbol.



Sub-topic 3-2: Reference receiver
	Company
	Comments

	XXX
	

	China Telecom
	Issue 3-2-1: Candidate Receiver
Prioritize MMSE-IRC processing with serving signal demodulation for initial simulation (Same with the last meeting agreements).
Issue 3-2-2: Interference estimation for cases with 2 DMRS CDM group
Option 1 is necessary for different DMRS CDM group configuration.
Issue 3-2-3: Interference estimation granularity
Similar with the agreements for MMSE-IRC for suppressing ICI, we can accept leave this to UE implementation for initial evaluation, and we can further assume per PRB and per slot granularity if simulation results cannot be aligned.

	Intel
	Issue 3-2-1: Candidate Receiver
We suggest to further analyze the performance benefits of MMSE-IRC processing with joint (serving + interference) signal demodulation in comparison to MMSE-IRC processing with serving signal demodulation. Based on analysis, we can draw the conclusion.
Issue 3-2-2: Interference estimation for cases with 2 DMRS CDM group
We can keep it up to UE implementation. Based on our analysis, if UE makes incorrect covariance matrix estimation for such scenarios then UE will not be able to pass the test.
Issue 3-2-3: Interference estimation granularity
We are fine with moderator suggestion,
Issue 3-2-4: Network assistance
Option 1 is fine for us. This issue does not have impact on further analysis.
Issue 3-2-5: QCL assumptions
Need some time to double check Option 1. We will come back in the 2nd round

	Qualcomm
	Issue 3-2-1: Candidate Receiver
We are ok with Option 1 since that is the bare-minimum UE receiver and RAN4 should definitely define the performance requirements with that receiver. We understand that joint demodulation will provide better performance than MMSE-IRC receiver and we are ok to consider additional requirements in future with more advanced receivers, but we cannot consider this advanced receiver as baseline in RAN4. 
Issue 3-2-2: Interference estimation for cases with 2 DMRS CDM group
Ok with recommended WF.
Issue 3-2-3: Interference estimation granularity
Ok with recommended WF.
Issue 3-2-4: Network assistance
Ok with Option 1.
Issue 3-2-5: QCL assumptions
As we mentioned, spec does not guarantee to have the same QCL information in different CDM groups. However, to keep the setup simple, we are ok to consider same QCL assumption and same scrambling id for target and interfering UE.

	Apple
	Issue 3-2-1: Candidate Receiver
We prefer option 1. . 
Issue 3-2-2: Interference estimation for cases with 2 DMRS CDM group
We are ok with the recommended WF.
Issue 3-2-3: Interference estimation granularity
We are ok with the recommended WF.
Issue 3-2-4: Network assistance
We support Option 1.
Issue 3-2-5: QCL assumptions
We would like to understand how QCL assumption on co-scheduled UE matters unless we are doing joint detection. Could Qualcomm please elaborate? .

	Huawei, HiSilicon
	Issue 3-2-1: Candidate Receiver
Support option 1. 
Issue 3-2-2, Issue 3-2-3
Ok with ‘up to UE implementation’. 
Issue 3-2-4: Network assistance
Ok with option 1. 
Issue 3-2-5: QCL assumptions
We think there is no need to consider and specify the QCL assumptions if we agree on using baseline reference receiver. 

	Ericsson
	Issue 3-2-1: Candidate Receiver
Option 1.
We don’t preclude the joint detection as far as it does not require any additional network assistance. 
Issue 3-2-2: Interference estimation for cases with 2 DMRS CDM group
Option 2.
Issue 3-2-3: Interference estimation granularity
Option 3.
Issue 3-2-4: Network assistance
Option 2.
We don’t think any network assistance information is needed.
Issue 3-2-5: QCL assumptions
Option 1.

	MediaTek
	Issue 3-2-1: Candidate Receiver
We prefer only to evaluate MMSE-IRC MMSE-IRC processing with serving signal demodulation.
Issue 3-2-2: Interference estimation for cases with 2 DMRS CDM group
OK with the recommend WF.
Issue 3-2-3: Interference estimation granularity
OK with the recommend WF.
Issue 3-2-4: Network assistance
OK with Option 1.

	CMCC
	Issue 3-2-4: Network assistance
Option 2.

	ZTE
	Issue 3-2-1: Candidate Receiver
Fine with Option 1.
Issue 3-2-2: Interference estimation for cases with 2 DMRS CDM group
Option 2.
Issue 3-2-3: Interference estimation granularity
Option 3.
Issue 3-2-4: Network assistance
Option 2. Network assistance is not intended.
Issue 3-2-5: QCL assumptions
Fine with Option 1.



Sub-topic 3-3: PDSCH parameters
	Company
	Comments

	XXX
	

	China Telecom
	Issue 3-3-1: Channel bandwidth
Option 3. Same with issue 1-1-2. Larger CBW has extra test point.
Issue 3-3-2: MIMO correlation for each UE
For 2Tx and 4Tx, we propose to assume low correlation which is more practical. 
Issue 3-3-3: Propagation condition
Keep the agreements for the last meeting.
Issue 3-3-4: MCS for target UE
Keep the agreements for the last meeting.

	Intel
	Issue 3-3-1: Channel bandwidth
To reduce the simulation work load we think that it will be sufficient to check performance for one CBW per SCS.
Issue 3-3-2: MIMO correlation for each UE
Based on our understanding, there is no big difference in ULA Low and XP Low. Only ULA Low is currently defined in 38.101-4. Ula Low is typical configuration for 2 and 4 Tx cases and XP high is typical configuration for requirements with high number of Tx antennas. Therefore, our preference is Option 1.
Issue 3-3-3: Propagation condition
We are fine to check the performance difference for both channel models.
Issue 3-3-4: MCS for target UE
Based on our analysis, there is no big performance difference between MMSE-MRC and MMSE-IRC for 4x2 case and Rank 1 with QPSK modulation. Therefore, we think that such scenario can not be used for requirements definition to verify MMSE-IRC performance. Same time, we are fine to keep MCS candidates from the previous meeting for Phase I evaluation and draw the conclusion for different scenarios.

	Qualcomm
	Issue 3-3-1: Channel bandwidth
Prefer Option 2. Same comment as other scenarios.
Issue 3-3-2: MIMO correlation for each UE
We can decide based on simulation results.
Issue 3-3-3: Propagation condition
We are ok to evaluate both channels but we would like to postpone the discussion on whether to define requirements for one or the other and how to distribute them since we don’t have simulation results yet. However, we agree that we do not want to define the test for the same scenario under two propagation conditions.
Issue 3-3-4: MCS for target UE
Ok with Option 1.

	Apple
	Issue 3-3-1: Channel bandwidth
Prefer Option 2. Same comment as other scenarios.
Issue 3-3-2: MIMO correlation for each UE
ULA Low for 2x2, XP-Low for 4x4 is our preference. .
Issue 3-3-3: Propagation condition
We can evaluate both scenarios, but prefer to define requirements only with either.
Issue 3-3-4: MCS for target UE
We are fine with Option 1. Option 2 was based on our simulation results. Okay  to include it as well. 

	Huawei, HiSilicon
	Issue 3-3-1: Channel bandwidth
We prefer to at least introduce one large CBW for the consideration of real network scenario. We agree on considering different assumptions for evaluation phase and for requirements definition to balance simulation workload. 
Issue 3-3-2: MIMO correlation for each UE
Cross polarization is always used in real network scenario. We prefer to down select to XP medium and XP low for further phase I evaluation since configuring XP high can cause performance degradation, see comparison below:
[image: ]
If companies agree on introducing more than one MIMO correlation configurations then it would be better to distribute them to different test cases in or der to reduce the workload. 
Issue 3-3-3: Propagation condition
Based on the simulation results in our paper, configuring TDLC300-100 can bring larger relative gain to MRC receiver compared with TDLA30-10 condition. We could further evaluate more on both propagation conditions on phase I, and discuss how to distribute these two conditions to different test cases in phase II.

	Ericsson
	Issue 3-3-1: Channel bandwidth
Option 2. Same comment as Issue 1-1-2.
Issue 3-3-2: MIMO correlation for each UE
Option 2. We think XP low is fine.
Issue 3-3-3: Propagation condition
Option 1.
Same proposal as ours in inter-cell MMSE-IRC.
Issue 3-3-4: MCS for target UE
Option 1.
RAN4 shall evaluate and align the simulation results between companies before down selecting the MCS.

	MediaTek
	Issue 3-3-1: Channel bandwidth
Prefer Option 2.
Issue 3-3-4: MCS for target UE
OK with Option 1.

	CMCC
	Issue 3-3-1: Channel bandwidth
Option 3. Besides of typical CBW configuration, a large CBW configuration should also be included to check the performance of the receiver.
Issue 3-3-3: Propagation condition
We prefer follow the agreements of last meeting.

	ZTE
	Issue 3-3-1: Channel bandwidth
Our preference is Option 1, but Option 3 is acceptable.
Issue 3-3-2: MIMO correlation for each UE
Fine with Option 2.
Issue 3-3-3: Propagation condition
Fine with Option 1.
Issue 3-3-4: MCS for target UE
Fine with Option 1.



Summary for 1st round 
Open issues 
Sub-topic 3-1: Inter-user interference modeling
	
	Status summary 

	Issue 3-1-1: Number of paired UEs

	Tentative agreements: N/A
Candidate options:
· 2 and 4 Tx
· Option 1 (China Telecom, Intel, Qualcomm, Apple, Huawei, Ericsson, MediaTek, ZTE): 1 target UE + 1 interference UE
· Option 2 (CMCC): Use 1 target UE + 1 interference UE as starting point for initial simulation, and interested companies can bring analysis on scenarios of interference UE more than 1
· 8 and 16 Tx
· Option 1 (China Telecom): 3 paired UEs
· Option 2 (Intel, Qualcomm, Apple, Huawei, Ericsson, MediaTek, ZTE): 1 target UE + 1 interference UE
· Option 3 (CMCC): Use 1 target UE + 1 interference UE as starting point for initial simulation, and interested companies can bring analysis on scenarios of interference UE more than 1
Recommendations for 2nd round:
· Check whether it is fine to consider 1 target UE + 1 interference UE for 2 and 4 Tx cases
· Further discuss assumptions for 8 and 16 Tx based on outcome of Issue 3-1-3


	Issue 3-1-2: Rank for target and interference PDSCH
	Tentative agreements: N/A
Candidate options:
· Option 1 (China Telecom, Qualcomm, MediaTek, ZTE): Prioritize [1+1] and [2+2]
· Option 2 (Intel, Huawei, Ericsson, CMCC?): Focus on [1+1], [2+1] and [2+2] for evaluation purpose for scenario with 1 target and 1 interference UE
· Option 3 (Apple): Consider [1+1], [1+2], [2+1] cases
· Option 4 (CMCC): [1+1], [2+1] for target UE and interference UE
Recommendations for 2nd round
· Taking into account that many companies support [1+1], [2+1] and [2+2], discuss whether we can consider these configurations for evaluation purpose and make further down selection based on simulation results

	Issue 3-1-3: Tx antenna configuration
	Tentative agreements:
· Keep previous meeting agreements
· Using 2Tx and 4Tx with random PMI for target UE as starting point for initial simulation
· Other options not excluded 
· Interested companies can bring analysis with 8Tx and 16Tx cases with following PMI for target UE
Candidate options:
· Option 1 (Intel): focus on scenarios with 2 and 4 Tx antennas and interested companies can bring analysis for scenarios with 8 and 16 Tx antennas.
· Option 2 (Qualcomm, Apple, Huawei, Ericsson, ZTE): 2 and 4 Tx
· Option 3 (CMCC): Follow previous meeting agreement
Recommendations for 2nd round: N/A

	Issue 3-1-4: Codebook Type
	Tentative agreements: N/A
Candidate options:
· Option 1 (China Telecom): Type I SP codebook for 2Tx and 4Tx, Type II codebook for 16Tx
· Option 2 (Intel, Qualcomm, Apple, MediaTek, CMCC): Type I SP codebook only
· Option 2a (Huawei, Ericsson): Type I SP codebook if random precoding
· Option 3 (CMCC): For 2Tx and 4Tx, use Type I SP codebook. Type II precoder can also be applied for 4Tx
Recommendations for 2nd round
· Check whether we can consider Type I SP codebook for 2Tx and 4Tx


	Issue 3-1-5: Precoder selection for target UE
	Tentative agreements: 
· Random for 2 and 4 Tx cases. Further discuss for 8 and 16 Tx in case such scenarios will be agreed.


	Issue 3-1-6: Precoder selection for interference UE
	Tentative agreements: N/A
Candidate options:
· 2 and 4 Tx
· Option 1 (Anritsu, China Telecom, Intel, Qualcomm, Apple, MediaTek, CMCC, ZTE): Select the precoder to ensure orthogonality
· Option 2 (Anritsu, China Telecom, Huawei, Ericsson, CMCC, ZTE): Random ensuring the selected PMI matrix shall not be identical to the precoding matrix applied for the UE under test
· Option 3 (ZTE): Fixed
· 8 and 16 Tx
· Option 1 (China Telecom): Select the precoder to ensure orthogonality
Recommendations for 2nd round
· Further discuss between Option 1 and Option 2 for 2 and 4 Tx.
· Further discuss for 8 and 16 Tx in case such scenarios will be agreed.


	Issue 3-1-7: Precoding granularity
	Tentative agreements: 
· 2 PRBs for 2 and 4 Tx cases. Further discuss for 8 and 16 Tx in case such scenarios will be agreed.

	Issue 3-1-8: PRB bundling size
	Tentative agreements:
· 2 PRBs for 2 and 4 Tx cases. Further discuss for 8 and 16 Tx in case such scenarios will be agreed.

	Issue 3-1-9: DMRS ports for 1 target and 1 interfering UE scenario
	Tentative agreements: N/A
Candidate options:
· Option 1 (China Telecom, Intel, Apple, Huawei, Ericsson, MediaTek, ZTE): Consider options 1A, 1B and 2A for phase I evaluation
· Option 2 (Qualcomm): Consider options 1A and 2A
Recommendations for 2nd round
· Check whether we can use Option 1


	Issue 3-1-10: DMRS ports for 1 target and more than 1 interfering UE scenario (if introduced)
	Moderator note: Taking into account that scenario with more than 1 interfering UE is not agreed yet, suggest to keep previous meeting agreement.

	Issue 3-1-11: DMRS pattern and sequence for all co-scheduled UEs
	Tentative agreements: 
· Focus on scenarios with same DMRS type, DMRS additional position and Cell ID
Candidate options:
· Option 1 (China Telecom): Use same DMRS type, DMRS additional position and Cell ID and pick only same or different scrambling ID
· Option 2 (Intel, Ericsson, MediaTek, ZTE):
· Focus on scenarios with same DMRS type, DMRS additional position and Cell ID
· Evaluate scenarios with same and different Scrambling ID
· Option 3 (Qualcomm, Huawei): Focus on scenarios with same DMRS type, DMRS additional position, Cell ID and Scrambling ID
Recommendations for 2nd round
· Check whether we can only focus on scenario with same Scrambling ID


	Issue 3-1-12: Number of front-loaded DMRS
	Tentative agreements: 
· 1 front loaded DMRS



Sub-topic 3-2: Reference receiver
	
	Status summary 

	Issue 3-2-1: Candidate Receiver
	Tentative agreements: N/A
Candidate options:
· Option 1 (China Telecom, Qualcomm, Apple, Huawei, Ericsson, MediaTek, ZTE): Prioritize MMSE-IRC processing with serving signal demodulation for initial simulation (Same with the last meeting agreements).
· Option 2 (Intel): Analyze the performance benefits of two receivers
Recommendations for 2nd round
· Further discuss whether we can use Option 1

	Issue 3-2-2: Interference estimation for cases with 2 DMRS CDM group
	Tentative agreements: N/A
Candidate options:
· Option 1 (China Telecom): For cases with 2 DMRS CDM groups, the interference should be estimated based on the REs occupied by both of the two DMRS CDM groups 
· Option 2 (Intel, Qualcomm, Apple, Huawei, Ericsson, MediaTek, ZTE):
· Keep it up to UE implementation
· Interested companies can bring analysis on different options
Recommendations for 2nd round
· Further discuss whether we can use Option 2

	Issue 3-2-3: Interference estimation granularity
	Tentative agreements:
· Keep it up to UE implementation t
· Interested companies can bring analysis on different options


	Issue 3-2-4: Network assistance
	Tentative agreements: N/A
Candidate options:
· Option 1 (China Telecom, Apple, Intel, Qualcomm, Huawei, MediaTek): Investigate the pro’s and con’s before considering network assistance
· Option 2 (CMCC, Ericsson, ZTE): Do not introduce network assistance to assist the receiver
Recommendations for 2nd round
· Check whether we can use Option 1 for this meeting


	Issue 3-2-5: QCL assumptions
	Tentative agreements: N/A
Candidate options:
· Option 1 (Qualcomm, Ericsson, MediaTek): Assume different QCL information for different CDM groups for studying scenarios with target and interfering UEs on different CDM groups.
· Option 2 (Qualcomm): Same QCL assumption
· Option 3 (Huawei): No need to consider and specify the QCL assumptions if we agree on using baseline reference receiver.
· Apple request clarification, Intel need time to check
Recommendations for 2nd round
· Continue discussion on options above




Sub-topic 3-3: PDSCH parameters
	
	Status summary 

	Issue 3-3-1: Channel bandwidth
	Tentative agreements: N/A
Candidate options:
· Option 1 (ZTE)
· For FDD 15kHz SCS: Cover 10MHz and 50MHz CBW
· For TDD 30kHz SCS: Cover 40MHz and 100MHz CBW
· Option 2 (Qualcomm, Apple, Ericsson, MediaTek): 
· For FDD 15kHz SCS: Cover 10MHz
· For TDD 30kHz SCS: Cover 40MHz 
· Option 3 (China Telecom, CMCC, ZTE): 
· For FDD 15kHz SCS: Cover 10MHz and 40MHz CBW
· For TDD 30kHz SCS: Cover 40MHz and 100MHz CBW
· Option 4 (Intel, Huawei): Different assumptions for evaluation phase and for requirements definition can be considered
Recommendations for 2nd round
· Check whether we can use 10MHz/15 kHz and 40MHz/30 kHz for phase I evaluation phase and further discuss assumptions for requirements definition.


	Issue 3-3-2: MIMO correlation for each UE
	Tentative agreements: N/A
Candidate options:
· Option 1 (China Telecom): Low for 2 and 4 Tx
· Option 2 (Intel): ULA Low for 2 and 4 Tx
· Option 3 (Qualcomm): Decide based on simulation
· Option 4 (Apple): ULA Low for 2x2, XP-Low for 4x4 is our preference.
· Option 5 (Huawei): XP medium and XP low for further phase I evaluation
· Option 6 (Ericsson): XP Low
· Option 7 (ZTE): Check performance and find MIMO correlation case by case, prioritize XP low for 2Tx and 4Tx
Recommendations for 2nd round
· Check whether we can consider ULA Low and XP Low for further phase I evaluation


	Issue 3-3-3: Propagation condition
	Tentative agreements:
· Keep previous meeting agreement: Cover both TDLA30-10 and TDLC300-100 in phase I, and decide whether down-selection or adjustment is needed based on the simulation results


	Issue 3-3-4: MCS for target UE
	Tentative agreements:
· Keep previous meeting agreement: 
· Cover QPSK MCS 4, 16QAM MCS 13, and 64QAM MCS 19 for initial simulation
· Rank 1: QPSK, 16QAM
· Rank 2: 16QAM, 64QAM
· Other options are not precluded




Discussion on 2nd round
WFs comments collection
	WF number
	Comments collection

	R4-2108666
	Apple: Slide #15: Channel Bandwidth
Don’t agree with editor suggestion. We don’t see the necessity to evaluate larger CBW, similar to ICI case. We don't expect UE processing to be different in higher CBW. 
It would also be useful to add a slide on the expectation from companies in terms of simulations for the next meeting.

	
	Qualcomm:
· Slide#15: We also don’t agree with editor suggestion. We have same comment as Apple and Ericsson and prefer to simulate only Option 2.
· Slide#16: We don’t see any definition of XP Low in the spec. So, we are not sure what this means. Can someone please clarify and add that definition to the WF?

	
	Intel: Additional comments:
· Slide #4: Can we include SP Type I as option for scenarios with more than 4 Tx?
· Slide #6: Based on our understanding, we can keep Option 1 and 2 for 2 and 4 Tx cases for further discussion, because Option 3 (i.e. Fixed) is only valid in case we consider fixed precoder for serving UE. Same time, we tentatively agreed to consider random for 2 and 4 Tx cases.
· Slide #12: Can we keep the previous RAN4 meeting agreement on Candidate Receiver to allow interested companies to check the performance benefits of MMSE-IRC processing with joint demodulation?

As for QCL assumptions, we’ve checked the current specification. We’ve only found the sentence mentioned in Qualcomm paper that UE may assume that the PDSCH DM-RS within the same CDM group are quasi co-located. Based on our understanding, for the prioritized receiver structure (i.e. MMSE-IRC processing with serving signal demodulation) it should not have any impact on processing. Therefore, we can consider any option (1 or 2). As for MMSE-IRC processing with joint signal demodulation, we need time to check the impact of this issue on such processing

	
	Huawei: Modifications:
· Page 4, add option 2: Type I SP
· Page 6, prioritize option 1 and 2 for phase I evaluation 
· Page 10, considering to reduce workload, we suggest to prioritize using same scrambling ID for evaluation. Interested companies can evaluate the performance between configuring same or different scrambling ID. 
· Page 12, prioritize MMSE-IRC processing with serving signal demodulation for Phase I evaluation. Interested companies can check the benefits of MMSE-IRC processing with joint demodulation
· Page 13, FFS on whether considering network assistance. Companies are encouraged to investigate the pro’s and con’s in the next meeting in order to make decision  
· Page 15, remove the editor suggestion
· Page 16, remove options

	
	Qualcomm: Thank you for the updated WF. We are in general ok with the WF. However, in slide 16, we would like to know how is XP low correlation defined? It is not defined in 38.101-4. Can you please clarify in the WF? Otherwise, we are not sure how to run simulations for it. We had made this comment earlier but we have not received any response from any company yet. Lowest correlation in 38.101-4 for XP is XP Medium. Should we consider that instead of XP Low?

	
	Apple: Thanks for bringing up XP-Low issue. We can only have ULA-Low for now for initial evaluation since we don’t have XP-Low defined in spec.

	
	Huawei: 
From our understanding, XP low can be achieved by setting α = 0 and β = 0, see:
Table B.2.3.1.2-1: The α and β parameters for ULA MIMO correlation matrices
	Correlation Model
	a
	b

	Low correlation
	0
	0

	Medium Correlation
	0.3
	0.9

	Medium Correlation A
	0.3
	0.3874

	High Correlation
	0.9
	0.9


Detail information can be referred to 38.101-4, B.2.3

	
	Apple: The table is for ULA. We don’t have Low correlation for XPL antenna array model.

	
	Huawei:
Our understanding for XP low is using cross-polarized antennas and still configuring α = 0 and γ = 0. 
For example, configuring α = 0 and γ = 0 in following equations for 8x2 case:
[image: ]
We don’t know if this is the common understanding. 



Discussion 1
Ericsson: We’re fine with most of moderators’ suggestions except the following issues.
· DMRS pattern and sequence for all co-scheduled UEs
· Moderator recommendations: 
· Focus on scenarios with
· Same DMRS type
· Same DMRS additional position
· Same scrambling ID
· Same cell ID
[Ericsson] We suggest to evaluate both same and different scrambling IDs. From our understanding, both cases are valid. 
[Huawei]: From our point of view, we are more in favour of configuring same scrambling ID, but we are fine to evaluate both in phase I.
[Intel]: Based on our understanding, performance difference between scenarios with different and same scrambling ID will be observed only for scenario with co-scheduled UEs mapped on the same CDM group. Can we consider further evaluation of same and different scrambling IDs only for this case?
[CTC]: We do not think there will be different performance under same or different scrambling ID. The moderator recommendation can save our workload. We are ok if other companies prefer to evaluate both for initial simulation.
[Qualcomm] Under current receiver assumption, we don’t expect any performance difference between same or different scrambling ID. We will only see the difference if UE estimates channel for interfering UE, which is not the case. Therefore, we prefer to use same scrambling ID.

· Network assistance 
· Moderator recommendations
· Investigate the pro’s and con’s before considering network assistance
[Ericsson] We suggest to keep two options open as the 1st round.
	Candidate options:
· Option 1 (China Telecom, Apple, Intel, Qualcomm, Huawei, MediaTek): Investigate the pro’s and con’s before considering network assistance
· Option 2 (CMCC, Ericsson, ZTE): Do not introduce network assistance to assist the receiver


[Intel]: Based on our understanding, Option 1 does not preclude that Option 2 will be used after investigation. Option 1 is general sentence the outcome of which will be introduce or not introduce. Therefore it is not clear for what these two options means from way forward point of view.
[CMCC]: We share similar views of Ercisson to keep two options.

· Channel bandwidth
· Option 1 (ZTE, Huawei)
· For FDD 15kHz SCS: Cover 10MHz and 50MHz CBW
· For TDD 30kHz SCS: Cover 40MHz and 100MHz CBW
· Option 2 (Qualcomm, Apple, Ericsson, MediaTek): 
· For FDD 15kHz SCS: Cover 10MHz
· For TDD 30kHz SCS: Cover 40MHz 
· Option 3 (China Telecom, CMCC, ZTE, Huawei): 
· For FDD 15kHz SCS: Cover 10MHz and 40MHz CBW
· For TDD 30kHz SCS: Cover 40MHz and 100MHz CBW
· Option 4 (Intel, Huawei): Different assumptions for evaluation phase and for requirements definition can be considered
· Editor suggestions: 
· Consider 10 and 40MHz/15kHz, 40 and 100MHz/30kHz for phase I evaluation and further discuss the down-selection based on phase I simulation results
[Ericsson] We suggest to only consider 10/15KHz and 40/30kHz. As we comments before, we don’t see performance difference for option 1, and not so many low bands support CBW 40/50MHz for FDD SCS=15kHz and 100MHz for TDD SCS=30kHz. We should consider test coverage.
[Huawei]: We are open with considering typical CBW for defining requirements in phase II. But for phase I, we prefer to evaluate a larger CBW, which is also one of the used CBW in practical based on the feedback of the operator. 
[Intel]: We are fine to evaluate two CBW per SCS for phase I.
[CTC]: Support to consider larger CBW in addition to 10MHz 15kHz FFD and 40MHz 30kHz TDD.
[CMCC]: Support Option3 to include larger CBWs in order to check the performance at least in simulation phase. The larger CBWs are also typical configurations in network.

Discussion 2
Huawei: Precoder selection for interference UE
[Huawei]: We suggest to evaluate both option 1 and 2 for phase I evaluation.
[China Telecom]: We suggest we can prioritize both option 1 and option 2 for initial simulation.

Recommendations for Tdocs
1st round 
New tdocs
	Title
	Source
	Comments

	WF on general and PDSCH demodulation requirements for inter-cell interference MMSE-IRC
	Intel
	

	WF on CQI reporting requirements for inter-cell interference MMSE-IRC
	Ericsson
	

	WF on MMSE-IRC receiver for intra-cell inter-user interference
	Huawei
	



2nd round 

	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-2108664
	WF on general and PDSCH demodulation requirements for inter-cell interference MMSE-IRC
	Intel
	Agreeable
	

	R4-2108665
	WF on CQI reporting requirements for inter-cell interference MMSE-IRC
	Ericsson
	Agreeable
	

	R4-2108666
	WF on MMSE-IRC receiver for intra-cell inter-user interference
	Huawei
	Agreeable
	



image2.png
30.00%

20.00%

10.00%

000%

0

2

4

6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36

—e—MMSE-RC —e—MRC




image3.png
Rank 1+1, TDLA30-10, MCS4, 2T2R

—— MMSE-RC_XP high
—— MMSE-RC_XP mid

0246 810121416182022242628303234 363840




image4.png
1 a'®
a1
R = Runa®T@Ryz. with Rovs = | Syor o

PR




image1.png
Layer 1+1, FDD, 10M/15kHz, MCS4, TDLAS0-10, 2TZR, XP high
7000%

60.00%
50.00%
a000%
3000%
2000%
1000%

000%
0 2 4 6 8 1012 14 16 18 20 22 24 26 28 30 32 34 36

—e—MMSE-RC —e—MRC




