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Introduction
This email thread discusses the general part and CRS interference handling in Rel-17 further demodulation performance enhancement WI in agenda 9.11.1 and 9.11.2.3. Note that no contribution has been submitted to agenda 9.11.1 in this meeting.
List of candidate target of email discussion for 1st round and 2nd round:
· 1st round: Invite companies to review the recommended WF in section 1.2, and provide comments in section 1.3. 
· 2nd round: TBA
Topic #1: Evaluation on CRS interference in scenarios with overlapping spectrum for LTE and NR
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2109200
	Intel Corporation
	Observation #1:	Rel-16 CRS rate matching has limitation on number of configured overlapping CRS patterns (i.e. maximum is two) and does not allow to protect from CRS interference for some scenarios (for example, HetNet deployment with multiple cells with non-colliding CRS patterns).
Observation #2:	Using of Rel-15 or Rel-16 rate matching solutions for protection from neighboring cell CRS interference leads to reduction of available REs for PDCCH/PDSCH mapping and ~7-24% of total number of resource elements is not available in case of protection from one neighboring cell CRS interference.
Observation #3:	Using of CRS rate matching solutions for protection from neighboring cell CRS interference may affect LTE UE performance (for example, SINR estimation).
Observation #4:	Preparation to CRS-IM processing can be started before of jointly with PDSCH demodulation processing.
Observation #5:	CRS-IM processing has different implementations which allow to achieve trade-off between complexity and performance.
Observation #6:	Enhancement of demodulation processing (for example, ML receiver which is more complicated in comparison to MMSE) does not have impact on PDSCH processing time.
Proposal 1:	Take into account Observations 1-6 for further discussion on feasibility and performance benefits of CRS-IM processing in scenarios with overlapping spectrum for LTE and NR.
Proposal 2:	Exclude asynchronous network for further discussion on requirements for scenarios with overlapping spectrum for LTE and NR.
Proposal 3:	For scenarios with 30 kHz further analyse the performance benefits of CRS-IM processing and don’t consider configuring of rate matching pattern with RB symbol level granularity.
Proposal 4:	Further analyse the performance benefits of different CRS-IM technics: CRS-IC and LLR weighting.
Proposal 5:	Use simulation assumptions from Tables 1, 2 and 3 for initial simulation analysis of CRS interference handling in scenarios with overlapping spectrum for LTE and NR.
Observation #7:	Using of CRS-IM receiver or additional CRS RM configuration leads to significant performance improvement over MMSE receiver without CRS interference handling for Scenario 1.
Observation #8:	Using of CRS-IM receiver allows to achieve better performance improvement (around 1 dB) in comparison to scenario with additional CRS RM configuration for Scenario 1.
Observation #9:	Configuring of CRS rate matching pattern does not allow to improve the MMSE performance without CRS rate matching pattern configuration in Scenario 2.
Observation #10:	Using of CRS-IM receiver to significant performance improvement over MMSE receiver for Scenario 2 without CRS rate matching pattern configuration.

	R4-2109490
	CMCC
	Proposal 1: the following serving cell configuration should be covered:
–	FDD, SCS: 15kHz, Bandwidth: 10MHz;
–	TDD, SCS: 15kHz, Bandwidth: 10MHz and 20MHz;
–	TDD, SCS: 30kHz, Bandwidth: 40MHz;
Proposal 2: Use throughput vs SNR as the test metric for neighboring cell CRS-IM receiver demodulation performance requirements, and consider 70% relative throughput for the test points.

	R4-2109585
	China Telecom
	General
Proposal 1: With a short time for performance evaluation, it is recommended to align main parameters which have obvious performance impact, and leave other detailed parameters to each contributing company.
Reference receiver
Observation 1: MMSE-IRC receiver is the baseline receiver used in NR Rel-15 PDSCH demodulation requirements, so it is straightforward to assume that the neighboring cell CRS-IM is used together with MMSE-IRC, which is also the assumption for CRS-IM in LTE homogenous network.
Interference model
Proposal 2: Reuse the interference profiles for LTE CRS-IM receiver in HomNet, i.e.,
•	Model 2 explicit interfering cells with non-colliding CRS with the serving cell, and non-colliding CRS between the two interfering cells
•	INR1/INR2 (signal level of the 1st/2nd dominant interference over Noc) = 10.45/4.6 dB
•	Probability of occurrence of data transmission in interference cells in time domain, i.e., resource utilization, is 20%.
Proposal 3: Consider the same number of Tx antennas/CRS ports in serving cell and interfering cells, and cover both 2 CRS ports and 4 CRS ports per cell.
Proposal 4: For sync FDD and TDD network, time offset w.r.t. the serving cell is 3 us and -1 us for interfering cell 1 and cell 2 respectively, and frequency shift w.r.t. the serving cell is 300 Hz and -100 Hz for interfering cell 1 and cell 2 respectively.
Proposal 5: Assume 80% and 20% probability for rank 1 and rank 2 transmission in the interfering cell(s).
Proposal 6: The data from interfering cells can be either NR PDSCH or LTE PDSCH, and the precoding model and granularity need to be configured accordingly.
Proposal 7: Assume 16 QAM randomly modulated symbols in the interfering PDSCH when exists.
Target NR PDSCH parameters
Proposal 8: Use rank 1 for target PDSCH.
Proposal 9: For the target NR PDSCH, as starting point, use MCS 14 and MCS 19 in MCS table 1 for 2 CRS ports and 4 CRS ports respectively.
Proposal 10: For the precoding model of target PDSCH, use random precoding per slot and per PRB bundling granularity (codebook configuration Single panel Type 1), and assume wideband PRB bunlding.
Proposal 11: For the performance measurement, compare the throughput gain of CRS-IM over no CRS-IM, with Rel-15 serving cell CRS rate matiching configured.
Proposal 12: Re-use the Rel-15/16 assumptions on HARQ process number, i.e., 4 for FDD and 8 for TDD.
Proposal 13: In target PDSCH, assume PDSCH mapping type A with full PRB allocation, use DMRS Type 1 with single symbol front loaded and 1 additional DMRS, with FDM applied between DMRS and data. 
Proposal 14: For ZP CSI-RS, NZP CSI-RS and TRS, the Rel-15 assumptions in PDSCH demodulation requirements can be reused for the serving cell.
Other parameters
Proposal 15: For the Rx antenna number, 2Rx can be prioritized.
Proposal 16: For the propagation condition, use TDLA30-10 and ULA low in the study phase.
Proposal 17: For SSB in target cell, reuse the Rel-15 assumptions, i.e., configure the first SSB in slot #0 in every 20 slots, and the slot #0 in every 20 slots is not scheduled for PDSCH transmission.

	R4-2109995
	Ericsson
	Observation 3: In synchronization network with NR only serving cell, LTE inter-cells’ CRS interference may collide with NR PDCCH, NR PDSCH and NR PDCCH DMRS in the serving cell.
Observation 1: In synchronization network with NR+LTE coexistence, LTE inter-cells’ CRS interference won’t interfere any NR signals in the serving cell when CRS colliding between serving LTE cell and dominant interfering cells.
Observation 2: In synchronization network with NR+LTE coexistence, LTE inter-cells’ CRS will interfere NR PDSCH in the serving cell when non-colliding CRS between serving LTE cell and dominant interfering cells.
Proposal 1: RAN4 shall evaluate the CRS-IM receiver performance in the following scenarios:
	Scenario a: serving cell - NR + LTE, with LTE interference from neighboring cells
	Scenario b: serving cell – NR only, with LTE interference from neighboring cells
Proposal 2: RAN4 focus on FDD sync. network with SCS=15KHz for CRS-IM before RP #93 meeting.
Proposal 3: RAN4 focus on CRS-IM performance for NR single carrier scenario.
Proposal 4: RAN4 reuse the NR-LTE coexistence configuration in Rel-15 to evaluate the CRS-IM performance in LTE and NR coexistence scenario.
Proposal 5: RAN4 only defines the test case for NR PDSCH length equaling 9 in CRS-IM performance evaluation.
Proposal 6: RAN4 reuse the NR serving cell configuration in MMSE-IRC receiver for inter-cell interference to evaluate the CRS-IM performance in LTE and NR coexistence scenario.
Proposal 7: RAN4 reuse the dominant interference over N_oc (INR) to specify the received signal powers from interfering cells to evaluate CRS-IM performance with overlapping spectrum for LTE and NR.
Proposal 8: RAN4 reuse the LTE interference profiles defined in LTE CRS-IM SI as a start point to evaluate the CRS-IM in LTE and NR coexistence scenario.
	Interference power profile
	Scenario 1: I1/Noc = 10.45 dB, I2/No = 4.6 dB
	Scenario 2: I1/Noc = 15.8 dB, I2/No = 10.5 dB
	Scenario 3: I1/Noc = 4.7dB, I2/No = 1.4 dB
	Resource allocation
	Same BW configuration as the NR serving cell
	Center frequency is also same between serving cell and neighboring cells
	Random full band (50PRB) on/off model, proportional to the average resource utilization in the interfering cells. 
	Average resource utilization (RU) in the interfering cells: 
	Model 1: 20% (PDSCH transmissions randomly & independently active over the full band with 20% activity in time domain)  
	Model 2: 0% (only CRS, PSS, SSS, PBCH transmission)
	Rank
	Randomly changing rank per allocated sub-band per subframe: 80% rank-1, 20% rank-2
	TM
	TM4
Proposal 9: RAN4 shall use MMSE-IRC receiver as the baseline receiver to evaluate the performance of the CRS-IM in LTE and NR coexistence scenarios.
Proposal 10: The assumptions for CRS-IM UE receiver are as following:
	Single FFT processing
	UEs shall meet NR PDSCH processing procedure time requirement defined in TS 38.214 5.3
	UEs are not restricted to use more than 1 cell CRS-IM, but this is left up to UE implementation 
Proposal 11: RAN4 to discuss whether to define CRS-IM requirement for PDCCH decoding in NR and LTE coexistent scenario.
Proposal 12: In the 1st stage, RAN4 shall evaluate the CRS-IM receiver in synchronized network for the following scenarios:
Scenario 	Serving cell	Interfering cell(s)
a	dynamic spectrum sharing	non-colliding CRS with LTE serving cell’s CRS
b	NR only	LTE cell
Proposal 13: RAN4 to use average SNR for 70% of max throughput to evaluate the performance for CRS-IM in NR.

	R4-2110571
	Huawei, HiSilicon
	Proposal 1: We propose to define the requirements for 10 MHz/15 kHz for FDD and TDD.
Proposal 2: We propose to use TDLA30-10 as the propagation condition.
Proposal 3: For NR serving cell, we propose the parameters in table below:
Proposal 4: We propose the following parameters for LTE cell:

	R4-2110844
	Qualcomm Incorporated
	CRS Interference Scenarios
Observation 1: In case of 100% loaded interfering LTE cell, existing NR receivers can reject the LTE interference based on NR PDSCH DMRS.
Observation 2: In case of X% (0<X<100) loaded interfering LTE cell, existing NR receivers can reject the LTE interference for X% of the time based on NR PDSCH DMRS. So, benefit of any CRS-IM technique depends on how high X is.
Proposal 1: RAN4 should evaluate different cases of loading on interfering LTE cell. Starting values for loading on interfering LTE cell could be {0%, 20%, 50%, 100%}.
Proposal 2: Consider the power of interfering LTE cell to be at {0, -3, -6, -10} dB offset compared to serving cell to evaluate CRS interference handling techniques.
Proposal 3: Use existing LTE-NR coexistence tests as starting point for test setup and remaining test parameters.
Rel-16 Rate Matching Pattern
Observation 3: Rel-16 rate matching pattern does not impact UE processing timeline and UE power consumption.
Proposal 4: RAN4 should consider other CRS-IM techniques only if it provides significantly better performance compared to Rel-16 rate matching pattern.
CRS Interference Cancellation
Observation 4: LTE UE processing timelines based on CRS are longer than NR.
Observation 5: Additional CRS based channel estimation on top of existing NR processing will increase the UE processing time and result in higher latency compared to Rel-15 NR.
Observation 6: Typical UE implementation has completely separate processing for NR and LTE. So, it is difficult to reuse the CRS processing from LTE in NR processing and may increase cost of the UE.
Observation 7: UE needs network assistance to know the interfering LTE cell’s cell ID, number of CRS ports, subframe boundary, MBSFN configuration, and loading information. Otherwise, UE will have to run the LTE searcher continuously on top of NR searcher and run hypothesis testing to figure out all the needed information. It will increase the UE power consumption significantly and will further extend the UE processing time.
Proposal 5: Evaluate UE processing timeline impact due to additional processing for CRS interference cancellation.
Proposal 6: Consider network assistance to reduce UE power consumption and UE complexity if CRS interference cancellation is feasible from performance and processing timeline perspective.

	R4-2110941
	MediaTek inc.
	Observation 1: In the scenario of LTE/NR co-existence, NR UE and LTE UE would interfere with each other. 
Observation 2: The receiver complexity for CRS-IM with rate matching is much lower than CRS-IM with interference cancellation.
Observation 3: The throughput for CRS-IM scheme with rate matching is comparable to that with CRS-IC receiver.
Proposal 1: The throughput for CRS-IM schemes should be compared, at least including rate matching around CRS and CRS-IC receiver.
Proposal 2: The gain of CRS-IC receiver over rate matching around CRS should be justified before introduce any requirement.
Proposal 3: CRS patterns of interfering cell should be informed and at least semi-static RRC message can be used.
Proposal 4: To cope with non-colliding LTE CRS interference from multiple neighbor interfering cells, we can use the IE lte-CRS-PatternList2-r16 introduced in Rel-16.



Open issues summary
Sub-topic 1-1: General issues
Issue 1-1-1: Baseline RM scheme for performance comparison with PDSCH CRS-IM
· Proposals for NR 15kHz SCS scenario
· Option 1: Simulate the gain of CRS-IM over no CRS-IM, with Rel-15 serving cell CRS rate matching configured (for scenario 1). (CTC, E///)
· Note: Scenario 1 is LTE and NR DSS scenario. For scenario 2 with NR and LTE deployed in neighbouring BS/areas, no need to configure R15serving cell CRS RM.
· Option 2: RAN4 should consider other CRS-IM techniques only if it provides significantly better performance compared to Rel-16 rate matching pattern. (QC, MTK)
· Option 3: Consider both Rel-15 and Rel-16 RM rate matching patterns, and take into account the following observations for further discussion on feasibility and performance benefits of CRS-IM processing (Intel)
· Using of Rel-15 or Rel-16 rate matching solutions for protection from neighboring cell CRS interference leads to reduction of available REs for PDCCH/PDSCH mapping and ~7-24% of total number of resource elements is not available in case of protection from one neighboring cell CRS interference.
· Using of CRS rate matching solutions for protection from neighboring cell CRS interference may affect LTE UE performance.
· LTE UE uses CRS signal for SINR measurements and if CRS rate matching will be configured then SINR estimation will not take into account impact from neighboring cell and will be overestimated in comparison to real value. 
· Such mismatch can lead to LTE UE performance degradation.
· Proposals for NR 30kHz SCS scenario
· Option 1: For scenarios with 30 kHz SCS, don’t consider configuring of rate matching pattern with RB symbol level granularity. (Intel)
· Recommended WF
· TBA

Issue 1-1-2: Sync or async scenario for FDD
· Proposals
· Option 1: Exclude asynchronous network for further discussion on requirements for scenarios with overlapping spectrum for LTE and NR. (Intel, HW)
· Option 2: Focus on Sync network before RP #93 meeting (E///)
· Recommended WF
· TBA

Issue 1-1-3: CBW and SCS for target and interference cells
· Proposals
· Option 1: 10 MHz/15 kHz for FDD and TDD (Intel, HW)
· Intel: Further analyse the performance benefits of CRS-IM processing and don’t consider configuring of rate matching pattern with RB symbol level granularity for 30kHz SCS
· Option 2: (CMCC)
· 10 MHz for FDD 15 kHz SCS, 
· 10 MHz and 20MHz for TDD 15 kHz SCS,
· 40MHz for TDD 30kHz SCS
CMCC: We strongly propose to cover 30kHz for NR TDD to resolve the practical interference.
· Option 3: Focus on FDD SCS 15KHz with 10MHz CBW before RP #93 meeting (E///)
· Recommended WF
· TBA

Issue 1-1-4: Whether to define neighboring cell LTE CRS-IM requirement for PDCCH
· Proposals
· Option 1: RAN4 to discuss whether to define CRS-IM requirement for PDCCH decoding in NR and LTE coexistent scenario. (E///)
· Recommended WF
· TBA

Sub-topic 1-2: Reference receiver
Issue 1-2-1: Reference receiver
· Proposals
· Option 1: Assume neighbouring cell CRS-IM is used together with MMSE-IRC (CTC, Intel, E///)
· Recommended WF
· Can we agree option 1?

Issue 1-2-2: Assumption on CRS-IM
· Proposals 
· Option 1: CRS-IC processing (CRS-based channel estimation, reconstruction of CRS receive signal and substruction of this signal) (Intel)
· Option 2: LLR weighting of resource elements affected by CRS interference (Intel)
· Recommended WF
· TBA

Issue 1-2-3: Number of CRS cells to be mitigated
· Proposals 
· Option 1: UEs are not restricted to use more than 1 cell CRS-IM, but this is left up to UE implementation (E///)
· Recommended WF
· TBA

Issue 1-2-4: Whether to consider additional UE processing time for CRS-IM
· Proposals
· Option 1: UEs shall meet NR PDSCH processing procedure time requirement defined in TS 38.214 5.3 (E///, [Intel])
· Intel: 
· 1) Preparation to CRS-IM processing can be started before of jointly with PDSCH demodulation processing. 
· 2) CRS-IM processing has different implementations which allow to achieve trade-off between complexity and performance. 
· 3) Enhancement of demodulation processing (for example, ML receiver which is more complicated in comparison to MMSE) does not have impact on PDSCH processing time.
· Option 2: Evaluate UE processing timeline impact due to additional processing for CRS interference cancellation. (QC)
· Recommended WF
· TBA

Issue 1-2-5: FFT processing
· Proposals for sync scenario
· Option 1: Single FFT processing (E///)
· Proposals for async scenario with CRS-IC
· Option 1: Single FFT processing
· Option 2: Dual FFT processing
· Proposals for async scenario with LLR weighting of resource elements affected by CRS interference
· Option 1: Single FFT processing (E///)
· Recommended WF
· TBA

Sub-topic 1-3: Interference model
Issue 1-3-1: Number of interfering cells modelled in the simulation
· Proposals
· Option 1: 2 (CTC, E///, MTK)
· CTC: reuse LTE assumptions
· Option 2: (Intel)
· 1 for scenario 1 (serving and interference cells are in LTE+NR mode) 
· 1 or 2 for scenario 2 (serving is NR cell and interference cells are LTE cells)
· Option 3: 1 (HW)
· Recommended WF
· Can we reuse LTE assumptions and use option 1 in the initial simulation?

Issue 1-3-2: Interference power modeling
· Proposals
· Option 1: Reuse the interference power modeling for LTE CRS-IM receiver, i.e., INR-i (signal level of the i-th dominant interference over Noc) methodology (CTC, Intel, HW, Ericsson)
· Option 2: Consider the power of interfering LTE cell over serving cell (QC)
· Recommended WF
· Can we agree option 1?

Issue 1-3-3: Interference power level
· Proposals
· Option 1: INR1 = 10.45 dB, INR2 = 4.6 dB if exits (Intel, CTC, E///)
· CTC: reuse assumptions in LTE HomNet CRS-IM WI.
· Option 2: INR1 = 15.8 dB, INR2 = 10.5 dB and INR1 = 4.7dB, INR2 = 1.4 dB (E///)
· Option 3: INR1 = 5dB, 10dB, 15dB, 20dB (HW)
· Option 4:Consider the power of interfering LTE cell to be at {0, -3, -6, -10} dB offset compared to serving cell to evaluate CRS interference handling techniques (QC)
· Recommended WF
· Can we reuse LTE assumptions and use option 1 in the initial simulation?

Issue 1-3-4: CRS pattern
· Proposals
· Option 1: Non-colliding CRS with the serving cell, and non-colliding CRS between the two interfering cells (CTC)
· Option 2 (v-shift): (Intel)
· For scenario 1: 0 for serving cell, 1 for interference cell (non-colliding CRS)
· For scenario 2: 1 for interference cell #1, 0 for interference cell #2 (non-colliding CRS)
· Option 3: (E///)
· For scenario 1 (serving and interference cells are in LTE+NR mode): non-colliding CRS with LTE serving cell’s CRS
· Recommended WF
· For scenario 1 with DSS, it is agreeable that the CRS of serving cell and interference cell(s) is non-colliding.
· For scenario 1 and 2, if there are two interference cells, is it agreeable that the CRS between the two interference cells is non-colliding?

Issue 1-3-5: PDSCH loading level on interference cell
· Proposals
· Option 1: Probability of occurrence of data transmission in interference cells in time domain, i.e., resource utilization, is 20%; and full bandwidth allocation in frequency domain. (CTC, Intel)
· Option 2: Cover both 20% and 0% (only CRS, PSS, SSS, PBCH transmission) PDSCH data transmission probability models with TM4; and full bandwidth allocation in frequency domain (E///)
· Option 3: Full bandwidth data resource allocation (HW)
· Option 4: Evaluate different cases of loading on interfering LTE cell. Starting values for loading on interfering LTE cell could be {0%, 20%, 50%, 100%} (QC)
· Moderator’s observation
· 20% PDSCH loading level is proposed by almost all companies; while other levels like 0%, 50%, 100% are proposed by one or two companies. 
· Recommended WF
· Simulate 20% PDSCH occurrence probability in time domain, and FFS 0%, 50%, 100%. Use full bandwidth allocation in frequency domain.

Issue 1-3-6: Time offset and frequency shift for sync network
· Proposals
· Option 1: Reuse the values from LTE HomNet CRS-IM WI, i.e., (CTC)
· Time offset: The serving cell is 3 us and -1 us for interfering cell 1 and cell 2 respectively
· Frequency shift: The serving cell is 300 Hz and -100 Hz for interfering cell 1 and cell 2 respectively.
· Recommended WF
· TBA

Issue 1-3-7: Transmission rank
· Proposals
· Option 1: Reuse the assumption from LTE HomNet CRS-IM, i.e., 80% and 20% probability for rank 1 and rank 2 transmission in the interfering cell(s). (CTC, Intel, E///)
· Recommended WF
· Agree Option 1

Issue 1-3-8: NR PDSCH or LTE PDSCH transmission in interfering cells
· Proposals
· Option 1: Either NR PDSCH or LTE PDSCH. (CTC)
· CTC: Either one is ok since it doesn’t have obvious impact on the target NR PDSCH performance. 
· Recommended WF
· Probably we can go with majority view based on the 1st round feedback from companies.

Issue 1-3-9: Modulation scheme for the interference PDSCH
· Proposals
· Option 1: Reuse the assumption from LTE HomNet CRS-IM, i.e., 16 QAM randomly modulated symbols in the interfering PDSCH when exists (CTC, Intel)
· Recommended WF
· Agree Option 1

Issue 1-3-10: Precoding scheme for the interference PDSCH
· Proposals
· Option 1: Random precoding (HW)
· Recommended WF
· Agree Option 1

Issue 1-3-11: MBSFN configuration for the interference LTE cell
· Proposals
· Option 1: No MBSFN is configured on LTE carrier (E///)
· Recommended WF
· TBA

Issue 1-3-12: Center frequency for the interference LTE cell
· Proposals
· Option 1: same between serving cell and neighboring cells (E///)
· Recommended WF
· TBA

Sub-topic 1-4: Target NR PDSCH parameters
Issue 1-4-1: Rank for target NR PDSCH
· Proposals
· Option 1: Rank 1 (CTC, Intel, E///)
· Recommended WF
· Can we agree Option 1?

Issue 1-4-2: MCS for target NR PDSCH
· Proposals
· Option 1: MCS 14 and MCS 19 in MCS table 1 for 2 CRS ports and 4 CRS ports respectively, as starting point (CTC)
· Option 2: (Intel)
· For scenario 1 (serving is NR + LTE cell and interference cells are LTE cells): MCS 4, 13, 19
· For scenario 2 (serving is NR cell and interference cells are LTE cells): 
· Use MCS 4, 13, 19 if CRS RM is pattern is not configured, else Use MCS 5, 16, 22.
· Intel: Different MCSs for different CRS RM options are consider to achieve similar maximum throughput for both options.
· Option 3: MCS 4 and MCS 13 (E///)
· Recommended WF
Taking into account the above proposals, moderator recommends to go with the following WF:
· Use the same MCS for different CRS-RM/CRS-IM schemes
· Cover one MCS for QPSK, 16QAM and 64QAM respectively
· QPSK: MCS 4
· 16QAM: MCS 13
· 64QAM: MCS 19

Issue 1-4-3: Precoding model for target NR PDSCH
· Proposals
· Option 1: Random precoding per slot and per PRB bundling granularity (codebook configuration Single panel Type 1), and assume wideband PRB bunlding (CTC)
· Option 2: Random precoding (Single panel Type 1) with PRB bundling size is 2 with PRB bundling type is static (HW, E///)
· Recommended WF
· Can we follow majority view and go with option 2?

Issue 1-4-4: HARQ process number for target NR PDSCH
· Proposals
· Option 1: 4 for FDD and 8 for TDD (CTC, HW)
· Option 2: 4 for FDD (E///)
· Recommended WF
· 4 for FDD, further discuss for TDD

Issue 1-4-5: PDSCH mapping type and DMRS configuration for target NR PDSCH
· Proposals
· Option 1: PDSCH mapping type A with full PRB allocation, use DMRS Type 1 with single symbol front loaded and 1 additional DMRS, with FDM applied between DMRS and data. (CTC, HW, E///, [Intel])
· Recommended WF
· Agree Option 1

Issue 1-4-6: ZP CSI-RS, NZP CSI-RS and TRS configuration for target cell
· Proposals
· Option 1: Reuse the Rel-15 assumptions for ZP CSI-RS, NZP CSI-RS and TRS configuration in PDSCH demodulation requirements for the serving cell (CTC)
· Recommended WF
· TBA

Issue 1-4-7: SSB position for target cell
· Proposals
· Option 1: Configure the first SSB in slot #0 in every 20 ms, and the slot #0 in every 20 ms is not scheduled for PDSCH transmission (CTC)
· Recommended WF
· TBA

Issue 1-4-8: Start symbol (S) and symbol length (L) for the target PDSCH
· Proposals
· For the scenario that Rel-15 or Rel-16 CRS-RM is configured (for scenario 1 and 2):
· Option 1: S = 3, L = 11 (Intel)
· Option 2: S = 3, L = 9 (E///)
· E///: PDSCH length 11 was used to evaluate the optional DMRS configuration which depended on whether UE supported this capability, UE shall have the capability to mitigate the inter-cell CRS interference which is NR PDSCH length agnostic.
· For the scenario that CRS-RM is not configured (for scenario 2): 
· Option 1: S = 2, L = 12 (HW, Intel, E///)
· Recommended WF
· Encourage feedback from more companies.

Issue 1-4-9: Overhead for TBS determination for the target PDSCH
· Proposals
· Option 1: (Intel)
· For the scenario that Rel-15 or Rel-16 CRS-RM is configured (for scenario 1 and 2): 18
· For the scenario that CRS-RM is not configured (for scenario 2): 0
· Recommended WF
· Encourage feedback from more companies.

Issue 1-4-10: Target PDSCH performance measurement point
· Proposals
· Option 1: SINR improvement by CRS-IM at 70% relative throughput
· Option 2: Relative throughput improvement by CRS-IM, at SNR achieving 70% relative throughput with CRS-IM (E///)
· Recommended WF
· Companies to provide simulation curves and the CRS-IM gain by both option 1 and 2

Sub-topic 1-5: Common parameters for target and interfering cells
Issue 1-5-1: NR Carrier number
· Proposals
· Option 1: Focus on NR single carrier scenario, with the same centre frequency between serving cell and neighbouring cells (E///)
· Recommended WF
· TBA

Issue 1-5-2: Tx antenna and LTE CRS port number
· Proposals
· Option 1: Cover both 2 and 4 CRS/Tx antenna ports per cell, with the same number of Tx antennas/CRS ports in serving cell and interfering cells (CTC)
· Option 2: 4 Tx/CRS port number for target and interference cells (Intel, E///, HW)
· Recommended WF
· TBA

Issue 1-5-3: Rx antenna number
· Proposals
· Option 1: Prioritize 2Rx in initial simulation (CTC)
· Option 2: 2Rx and 4Rx for target and interference cells (Intel, E///)
· Recommended WF
· TBA

Issue 1-5-4: Propagation condition
· Proposals
· Option 1: TDLA30-10 and ULA low in the study phase (CTC, Intel, HW, E///)
· Recommended WF
· Agree option 1

Sub-topic 1-6: Network signalling assistance
Issue 1-6-1: Whether to consider network signalling assistance for CRS-IM
· Proposals
· Option 1: Consider semi-static RRC signalling (QC, MTK)
· Recommended WF
· TBA

Companies views’ collection for 1st round 
Open issues 
	Company
	Comments

	XXX
	Sub-topic 1-1: General issues
Issue 1-1-1: Baseline RM scheme for performance comparison with PDSCH CRS-IM

Issue 1-1-2: Sync or async scenario for FDD

Issue 1-1-3: CBW and SCS for target and interference cells

Issue 1-1-4: Whether to define neighboring cell LTE CRS-IM requirement for PDCCH

Sub-topic 1-2: Reference receiver
Issue 1-2-1: Reference receiver

Issue 1-2-2: Assumption on CRS-IM

Issue 1-2-3: Number of CRS cells to be mitigated

Issue 1-2-4: Whether to consider additional UE processing time for CRS-IM

Issue 1-2-5: FFT processing

Sub-topic 1-3: Interference model
Issue 1-3-1: Number of interfering cells modelled in the simulation

Issue 1-3-2: Interference power modelling

Issue 1-3-3: Interference power level

Issue 1-3-4: CRS pattern

Issue 1-3-5: PDSCH loading level on interference cell

Issue 1-3-6: Time offset and frequency shift for sync network

Issue 1-3-7: Transmission rank

Issue 1-3-8: NR PDSCH or LTE PDSCH transmission in interfering cells

Issue 1-3-9: Modulation scheme for the interference PDSCH

Issue 1-3-10: Precoding scheme for the interference PDSCH

Issue 1-3-11: MBSFN configuration for the interference LTE cell

Issue 1-3-12: Center frequency for the interference LTE cell
Sub-topic 1-4: Target NR PDSCH parameters
Issue 1-4-1: Rank for target NR PDSCH

Issue 1-4-2: MCS for target NR PDSCH

Issue 1-4-3: Precoding model for target NR PDSCH

Issue 1-4-4: HARQ process number for target NR PDSCH

Issue 1-4-5: PDSCH mapping type and DMRS configuration for target NR PDSCH

Issue 1-4-6: ZP CSI-RS, NZP CSI-RS and TRS configuration for target cell

Issue 1-4-7: SSB position for target cell

Issue 1-4-8: Start symbol (S) and symbol length (L) for the target PDSCH

Issue 1-4-9: Overhead for TBS determination for the target PDSCH

Issue 1-4-10: Target PDSCH performance measurement point

Sub-topic 1-5: Common parameters for target and interfering cells
Issue 1-5-1: NR Carrier number

Issue 1-5-2: Tx antenna and LTE CRS port number

Issue 1-5-3: Rx antenna number

Issue 1-5-4: Propagation condition

Sub-topic 1-6: Network signalling assitance
Issue 1-6-1: Whether to consider network signalling assistance for CRS-IM


	Qualcomm
	Sub-topic 1-1: General issues
Issue 1-1-1: Baseline RM scheme for performance comparison with PDSCH CRS-IM
We prefer to focus on 15kHz SCS as of now since that needs to be prioritized as per WID. For 15kHz SCS, we prefer Option 2 because it does not impact UE processing timeline and removes the CRS interference completely without the need for new algorithm. Also, we expect that by the time Rel-17 UEs are deployed in the field, interfering LTE cells will not have much loading because of transition to NR.

Issue 1-1-2: Sync or async scenario for FDD
We prefer Option 1 since sync or async should not make a difference in UE processing with MMSE-IRC receiver.

Issue 1-1-3: CBW and SCS for target and interference cells
Ok with Option 1 or Option 3.

Issue 1-1-4: Whether to define neighboring cell LTE CRS-IM requirement for PDCCH
We prefer not to define such requirements. For DSS scenarios, PDCCH will not be impacted by CRS interference. 

Sub-topic 1-2: Reference receiver
Issue 1-2-1: Reference receiver
Ok with Option 1.

Issue 1-2-2: Assumption on CRS-IM
We prefer Option 2 since it only needs LTE interference level which can be obtained from already existing Inter-RAT measurements and does not impact UE processing timeline. Option 1 requires UE to do channel estimation for CRS on top of channel estimation for DMRS which will impact UE processing timeline.

Issue 1-2-3: Number of CRS cells to be mitigated
For RAN4 requirements, prefer to mitigate only 1 CRS cell.

Issue 1-2-4: Whether to consider additional UE processing time for CRS-IM
We prefer Option 2. We don’t agree with Intel’s observations as a general statement. For some specific CRS-IM techniques, it may be true but not for every technique. For example, CRS-IC will cause UE to estimate the channel for CRS which will need additional processing time and will impact UE processing time. On the other hand, Rel-16 rate matching pattern won’t impact UE processing time. So, we should evaluate UE processing timeline impact for each technique being considered for CRS-IM.

Issue 1-2-5: FFT processing
We don’t understand the proposal here. UE will receive the interference on the same Rx since it is on the same frequency, so it will have to be single FFT. There is no way for UE to receive interfering signal on different Rx than serving. Can the proponent please clarify?
Sub-topic 1-3: Interference model
Issue 1-3-1: Number of interfering cells modelled in the simulation
Prefer Option 3. If we assume that UE will mitigate only 1 cell, considering one interfering cell will show most gains. Also, using rel-16 rate matching pattern in DSS scenario will be difficult for 2 cells.
We also think that the scenario 2 where serving cell is NR only and interfering cell is LTE only  is very less likely to occur since they are most likely from the same operator. 

Issue 1-3-2: Interference power modelling
For defining requirements, we are ok to consider INR level settings. Both options can be converted to each other by simple calculations, once serving cell SNR is fixed. However, for evaluation, we would like to study the scenarios for different levels of power offsets between two cells so that we could see which regime provide most gains due to CRS-IM techniques. INR level alone does not mean anything until serving cell SNR is fixed. INR level of 10.45dB will have a very different performance when serving cell SNR is 0dB vs 10dB vs 20dB, for example. So, we prefer Option 2.

Issue 1-3-3: Interference power level
Prefer Option 4. Same comment as Issue 1-3-2.

Issue 1-3-4: CRS pattern
As commented in Issue 1-3-1, we think that scenario 2 is less likely to occur and we would like to focus on scenario 1 and we are ok to assume non-colliding CRS for scenario 1.

Issue 1-3-5: PDSCH loading level on interference cell
Since this is an evaluation effort, we would like to consider different loading levels just like it was done in LTE study for CRS-IC because different loading levels will have different gains for CRS-IM techniques.  So, we would at least like to consider extreme cases of 0% and 100% along with 20% loading.

Issue 1-3-6: Time offset and frequency shift for sync network
Ok to consider Option 1 as starting point but other options not precluded.
Issue 1-3-7: Transmission rank
Ok with recommended WF.

Issue 1-3-8: NR PDSCH or LTE PDSCH transmission in interfering cells
As we are trying to model interfering LTE cell, prefer to have LTE PDSCH transmission.

Issue 1-3-9: Modulation scheme for the interference PDSCH
Ok with recommended WF.

Issue 1-3-10: Precoding scheme for the interference PDSCH
Ok with recommended WF.

Issue 1-3-11: MBSFN configuration for the interference LTE cell
Ok with recommended WF.

Issue 1-3-12: Center frequency for the interference LTE cell
Ok with Option 1.
Sub-topic 1-4: Target NR PDSCH parameters
Issue 1-4-1: Rank for target NR PDSCH
Ok with Option 1.

Issue 1-4-2: MCS for target NR PDSCH
We are not sure if 64QAM MCS makes sense for Rank1 regime. So, we prefer to evaluate only MCS 4 and MCS 13.

Issue 1-4-3: Precoding model for target NR PDSCH
Ok with Option 2.

Issue 1-4-4: HARQ process number for target NR PDSCH
Ok to reuse values from normal demod requirements.

Issue 1-4-5: PDSCH mapping type and DMRS configuration for target NR PDSCH
Ok with recommended WF.

Issue 1-4-6: ZP CSI-RS, NZP CSI-RS and TRS configuration for target cell
Ok with recommended WF.

Issue 1-4-7: SSB position for target cell
Ok with recommended WF.

Issue 1-4-8: Start symbol (S) and symbol length (L) for the target PDSCHAs commented in Issue 1-3-1, we prefer to focus on scenario 1 and use Option 2 since Option 1 needs UE capability.

Issue 1-4-9: Overhead for TBS determination for the target PDSCH
Again, we prefer to focus on scenario 1 and use overhead of 18 since that is the maximum possible value.

Issue 1-4-10: Target PDSCH performance measurement point
Slightly prefer Option 1 but ok with recommended WF.

Sub-topic 1-5: Common parameters for target and interfering cells
Issue 1-5-1: NR Carrier number
Ok with Option 1

Issue 1-5-2: Tx antenna and LTE CRS port number
No strong preference but ok with Option 2 to reduce the simulation work.

Issue 1-5-3: Rx antenna number
Not sure what Option 2 means. We are talking about number of UE antennas here. No strong preference between 2Rx only or (2Rx,4Rx) both. 

Issue 1-5-4: Propagation condition
Ok with recommended WF.

Sub-topic 1-6: Network signalling assitance
Issue 1-6-1: Whether to consider network signalling assistance for CRS-IM
Prefer Option 1. For the two CRS-IM techniques proposed, UE will at least need to know the cell ID, number of CRS ports, MBSFN information. If not provided by network assistance, UE will have to run LTE searcher more frequently and run hypothesis testing to figure out this information which will cause UE to increase power consumption and extend the processing timeline further.

	China Telecom
	Sub-topic 1-1: General issues
Issue 1-1-1: Baseline RM scheme for performance comparison with PDSCH CRS-IM
For NR 15kHz SCS scenario: propose to only consider Option 1 considering the following reasons:
1) The additional overhead by neighbouring cell CRS-RM, especially for scenario 2 with NR and LTE carriers deployed in neighbouring BS/areas (one or two OFDM symbols become unavailable for PDCCH mapping as shown in Intel paper R4-2109200)
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Figure 4. CRS RM patterns configuration for Scenario 2. (from Intel paper R4-2109200)

2) The impact to neighbouring cell LTE UE performance as shown in the summary, e.g., LTE UE uses CRS signal for SINR measurements and if CRS rate matching will be configured then SINR estimation will not take into account impact from neighbouring cell and will be overestimated in comparison to real value.
3) In the link level simulation, the 2nd CRS-RM is performed for the first dominant interference cell. But in real network, the first dominant interference can comes from different cells due to UE movement. So it is too optimistic to assume the semi-static configuration of neighbouring cell rate matching is always for the first dominant interference.
4) 2nd CRS-RM is a Rel-16 feature not implemented by the BS already in the fields. 

For NR 30Hz SCS scenario: Option 1 should be assumed to avoid too heavy overhead with RB symbol level rate matching.

Issue 1-1-2: Sync or async scenario for FDD
Option 2 is ok.

Issue 1-1-3: CBW and SCS for target and interference cells
Option 2 or Option 3.

Issue 1-1-4: Whether to define neighboring cell LTE CRS-IM requirement for PDCCH
Open for discussion.

Sub-topic 1-2: Reference receiver
Issue 1-2-1: Reference receiver
Ok with Option 1.

Issue 1-2-2: Assumption on CRS-IM
Keep both option 1 and option 2 for the performance evaluation in study phase. 

Issue 1-2-3: Number of CRS cells to be mitigated
Up to 2 interference cells can be mitigated, i.e., it is up to UE implementation whether to mitigate 1 or 2 interference cells.

Issue 1-2-4: Whether to consider additional UE processing time for CRS-IM
Option 1. We should avoid RAN1/2 impact, so that the CRS-IM can be beneficial for all UEs capable of this feature no matter the BS is a Rel-15/16/17 BS.

Issue 1-2-5: FFT processing
· Proposals for sync scenario
· Option 1
· Proposals for async scenario with CRS-IC
· Seems only Option 2 with Dual FFT processing is possible. Need to check UE implementation. 
· Proposals for async scenario with LLR weighting of resource elements affected by CRS interference
· Option 1

Sub-topic 1-3: Interference model
Issue 1-3-1: Number of interfering cells modelled in the simulation
Option 1. This is the assumption reused from LTE. In LTE CRS-IM SI/WI, careful simulation and study is conducted to reach this assumption. In addition, here the two interferers are just the number of interferers modelled in the simulations/tests, but whether UE can mitigate 1 or 2 interferers is a separate discussion in Issue 1-2-3.
Also, we agree with QC that R16 CRS-RM has the drawback of only handling one neighbring cell interferer. Moreover, we should not assume the 2nd CRS-RM can be always done for the first dominant interference.

Issue 1-3-2: Interference power modelling
In general, with only two meetings for the study phase, we prefer to reuse the modelling and parameters from LTE CRS-IM work, so we prefer Option 1. 
Regarding QC’s comment, we think the SINR setting can be discussed separately, e.g., together with MCS selection. 

Issue 1-3-3: Interference power level
Follow LTE and use option 1 to avoid lengthy discussion.

Issue 1-3-4: CRS pattern
Agree with the recommended WF.
For scenario 2, it is a valid scenario based on inputs from operators in RAN plenary meeting, when the refarming progress is different in different areas. Also, according to the WID, the target scenarios are scenarios with overlapping spectrum for LTE and NR, so both scenario 1 and 2 are included.

Issue 1-3-5: PDSCH loading level on interference cell
We can agree on one baseline level of 20% so that different companies can provide results for the same assumption. For other levels, interested companies can provide results as well.

Issue 1-3-6: Time offset and frequency shift for sync network
Ok to consider Option 1 as starting point in the study phase, but other options not precluded.

Issue 1-3-7: Transmission rank
Ok with recommended WF.

Issue 1-3-8: NR PDSCH or LTE PDSCH transmission in interfering cells
No strong view.

Issue 1-3-9: Modulation scheme for the interference PDSCH
Ok with recommended WF.

Issue 1-3-10: Precoding scheme for the interference PDSCH
Ok with recommended WF.

Issue 1-3-11: MBSFN configuration for the interference LTE cell
Ok with Option 1.

Issue 1-3-12: Center frequency for the interference LTE cell
Ok with Option 1.

Sub-topic 1-4: Target NR PDSCH parameters
Issue 1-4-1: Rank for target NR PDSCH
Ok with Option 1.

Issue 1-4-2: MCS for target NR PDSCH
We are ok with the recommended WF as initial parameters for performance evaluation purpose. Final MCS levels for performance definition will be discussed separately. 

Issue 1-4-3: Precoding model for target NR PDSCH
Ok with Option 2.

Issue 1-4-4: HARQ process number for target NR PDSCH
Option 1. 

Issue 1-4-5: PDSCH mapping type and DMRS configuration for target NR PDSCH
Ok with recommended WF.

Issue 1-4-6: ZP CSI-RS, NZP CSI-RS and TRS configuration for target cell
Ok with recommended WF.

Issue 1-4-7: SSB position for target cell
Ok with recommended WF.

Issue 1-4-8: Start symbol (S) and symbol length (L) for the target PDSCH
· For the scenario that Rel-15 or Rel-16 CRS-RM is configured (for scenario 1 and 2):
· Option 2 or Option 1
· For the scenario that CRS-RM is not configured (for scenario 2): 
· Option 1: S = 2, L = 12

Issue 1-4-9: Overhead for TBS determination for the target PDSCH
Ok with option 1. 

Issue 1-4-10: Target PDSCH performance measurement point
Ok with recommended WF.

Sub-topic 1-5: Common parameters for target and interfering cells
Issue 1-5-1: NR Carrier number
Ok with Option 1

Issue 1-5-2: Tx antenna and LTE CRS port number
Option 1.
2 CRS ports is the scenario in our deployment, and propose to keep it.

Issue 1-5-3: Rx antenna number
Either option 1 or 2, i.e., prioritize 2Rx or keep both.

Issue 1-5-4: Propagation condition
Ok with recommended WF.

Sub-topic 1-6: Network signalling assitance
Issue 1-6-1: Whether to consider network signalling assistance for CRS-IM
This is a difficult issue, with a lot of discussion in RAN plenary and with no any progress. Our preference is still no network signalling assistance. As mentioned in issue 1-2-4, we should avoid RAN1/2 impact, so that the CRS-IM can be beneficial for all UEs capable of this feature no matter the BS is a Rel-15/16/17 BS.


	Intel
	Sub-topic 1-1: General issues
Issue 1-1-1: Baseline RM scheme for performance comparison with PDSCH CRS-IM
Based on our understanding, companies can check the performance for different conditions:
· Scenario 1 (Serving cell is DSS)
· Case 1: Rel-15 CRS RM pattern is configured. MMSE-IRC receiver is used.
· Case 2: Rel-15 CRS RM pattern is configured. MMSE-IRC + CRS-IM receiver is used.
· Case 3: Rel-16 CRS RM patterns (for serving and dominant interference cells CRS) are configured. MMSE-IRC receiver is used.
· Case 4: Rate matching pattern with RB symbol level granularity is configured to protect from all potential CRS interference, configuration of which can be changed due to UE movement. MMSE-IRC receiver is used.
· Scenario 2 (Serving cell in NR only)
· Case 1: No CRS RM pattern. MMSE-IRC receiver is used.
· Case 2: No CRS RM pattern. MMSE-IRC + CRS-IM receiver is used.
· Case 3: Rel-15 CRS RM pattern is configured to protect from one dominant interference cells CRS. MMSE-IRC receiver is used.
· Case 4: Rel-16 CRS RM patterns (for two interference cells CRS) are configured. MMSE-IRC receiver is used.
For all these cases we can check the performance difference of CRS-IM and CRS RM solutions to draw the conclusions.
Issue 1-1-2: Sync or async scenario for FDD
Option 2 is also fine for us. We would like to ask companies interested in async network to provide the view on reasonable CRS-IM processing.
Issue 1-1-3: CBW and SCS for target and interference cells
Option 3 is fine to reduce the workload for analysis in the next RAN4 meeting.
Issue 1-1-4: Whether to define neighboring cell LTE CRS-IM requirement for PDCCH
Based on our understanding, PDCCH is rather robust channel. Therefore, we don’t have such requirements for LTE. Same time, we are fine to further check the performance benefits of CRS-IM receiver for PDCCH performance.

Sub-topic 1-2: Reference receiver
Issue 1-2-1: Reference receiver
Support Option 1
Issue 1-2-2: Assumption on CRS-IM
We suggest to keep both options for further analysis to understand whether we will have performance difference for different CRS-IM UE implementations.
Issue 1-2-3: Number of CRS cells to be mitigated
We can check the performance difference for scenario with 1 cell and 2 cells CRS-IM.
Issue 1-2-4: Whether to consider additional UE processing time for CRS-IM
We assume that UE with CRS-IM receiver should meet the NR PDSCH processing procedure time requirement. Same time, it is up to company which CRS-IM processing to use. We also don’t see any issue with CRS-IC processing, because additional channel estimation is required for 12 or 16 REs within PRB which is rather small and can be started before demodulation of PDSCH. Same time, we think that complexity of MMSE-IRC + CRS-IC is rather comparable or even lower than for ML receiver, but we don’t see any issue with meeting of NR PDSCH processing procedure time requirement in case ML receiver is used.
Issue 1-2-5: FFT processing
At current stage, we suggest to focus on sync scenario and single FFT processing. Async scenario can be discussed further.

Sub-topic 1-3: Interference model
Issue 1-3-1: Number of interfering cells modelled in the simulation
Option 1 is also fine for us.
Issue 1-3-2: Interference power modelling
Taking into account that we consider CRS interference coming from the LTE cell, it is rather straightforward to reuse INR assumptions from LTE CRS-IM study.
Issue 1-3-3: Interference power level
We suggest to focus on Option 1 and interested companies can bring analysis for another values. We also would like to suggest to use INR values from TR 36.863 where we have different INR values for different loadings. INR1 = 4.7dB and INR2 = 1.4 dB can be used for scenario with 20% loading. INR1 = 15.8 dB, INR2 = 10.5 dB for scenario with 0% loading.
Issue 1-3-4: CRS pattern
Recommended WF is fine for us. 
Just would like to check, for scenario 1 with 2 interference cells: does this WF mean we plan to consider v-shift 0 for serving cell, v-shift 1 for interference cell #1 and v-shift 2 for interference cell #2?
Issue 1-3-5: PDSCH loading level on interference cell
TR 36.863 contains only values for loading up to 50%. Therefore, we suggest to consider scenarios with loading not higher than 50%. Same time, 100% loading is very untypical scenario.
We are fine to focus on 20% case and interested companies can bring analysis for other values.
Issue 1-3-6: Time offset and frequency shift for sync network
Option 1 is fine for us.
Issue 1-3-8: NR PDSCH or LTE PDSCH transmission in interfering cells
Taking into account that same waveform (i.e. CP-OFDM) is used for NR and LTE signal, we don’t see big difference. The only difference is RB allocation (i.e. higher resource utilization for NR). Therefore, both options are fine for us.
Issue 1-3-11: MBSFN configuration for the interference LTE cell
Support Option 1
Issue 1-3-12: Center frequency for the interference LTE cell
Support Option 1

Sub-topic 1-4: Target NR PDSCH parameters
Issue 1-4-2: MCS for target NR PDSCH
Recommended WF is fine for us.
Issue 1-4-3: Precoding model for target NR PDSCH
Option 2 is fine for us
Issue 1-4-4: HARQ process number for target NR PDSCH
Option 1 and recommended WF are fine for us.
Issue 1-4-5: PDSCH mapping type and DMRS configuration for target NR PDSCH
Option 1 is fine for us.
Issue 1-4-6: ZP CSI-RS, NZP CSI-RS and TRS configuration for target cell
Option 1 is fine for us.
Issue 1-4-7: SSB position for target cell
Option 1 is fine for us
Issue 1-4-8: Start symbol (S) and symbol length (L) for the target PDSCH
For scenario with configured CRS RM pattern, we think Option 1 is more typical and beneficial from resource utilization point of view and we assume that such scenario should be supported by many Rel-15+ UEs. Rel-16 CRS RM is also optional feature which can be applied to certain UEs. To avoid mixing of different features in one test, we are fine to consider Option 2 as first priority for analysis and interested companies can bring analysis for Option 1.
For scenario without configured CRS RM pattern, we think Option 1 is aligned with typical NR configuration.
Issue 1-4-10: Target PDSCH performance measurement point
Recommended WF is fine for us

Sub-topic 1-5: Common parameters for target and interfering cells
Issue 1-5-1: NR Carrier number
Option 1 is fine for us
Issue 1-5-2: Tx antenna and LTE CRS port number
For analysis, we suggest to focus on scenario with 4 CRS ports. Interested companies can provide analysis for 2 CRS ports case.
Issue 1-5-3: Rx antenna number
Support Option 2. We think that it will be rather beneficial to check 2 and 4 Rx.

Sub-topic 1-6: Network signalling assistance
Issue 1-6-1: Whether to consider network signalling assistance for CRS-IM
We support Option 1, because it allows to reduce UE power consumption and avoid complicated continuous detection of existence of CRS interference and all parameters required for CRS-IM processing in all scenarios. Same time, we are open to discuss the details of such signalling to achieve the trade-off between UE complexity and signalling overhead.

	Ericsson
	Sub-topic 1-1: General issues
Issue 1-1-1: Baseline RM scheme for performance comparison with PDSCH CRS-IM
 For NR 15KHz, we think it’s important to evaluate both following scenarios to check the gain for CRS-IM
· Scenario 1: LTE and NR DSS in serving cell and with LTE neighbour cell interference
· Scenario 2: NR only serving cell with LTE neighbour cell interference.
 For NR 30kHz, we suggest to deprioritize the discussion before RP #93.

Issue 1-1-2: Sync or async scenario for FDD
 From practical deployment, we think both sync. and async. Scenarios are possible. Considering the time pressure, we suggest to focus on sync. scenario before RP #93, but also consider async. Scenario after RP #93.

Issue 1-1-3: CBW and SCS for target and interference cells
Option 3, we are also fine with option 1.

Issue 1-1-4: Whether to define neighboring cell LTE CRS-IM requirement for PDCCH
We think RAN4 shall also consider the CRS-IM for NR PDCCH in NR only serving cell with LTE neighbour cell interference. It is possible to avoid the interference from LTE cell if gNB configure PDCCH from OFDM symbol 1 or 2, but it reduced the resource utilization. 

Sub-topic 1-2: Reference receiver
Issue 1-2-1: Reference receiver
Option 1.

Issue 1-2-2: Assumption on CRS-IM
We think how to design CRS-IM is up to UE implementation. RAN4 just focus on the performance gain with CRS RM solution.
@Intel, could you further clarify the detailed method of LLR weighting technique in option 2 like CRS-IC to avoid misunderstanding? 

Issue 1-2-3: Number of CRS cells to be mitigated
Option 1. Up to UE implementation, but if there is significant performance difference according to the number of mitigated cells, RAN4 may discuss it when we set the requirements. 

Issue 1-2-4: Whether to consider additional UE processing time for CRS-IM
Option 1. We agree with the analysis from Intel. RAN4 defined the PDSCH requirements with Enhanced Receiver Type 1 (ML receiver) in Rel-15 and no companies had concern the processing time. 

Issue 1-2-5: FFT processing
We would like to keep single FFT processing regardless of sync/async scenario. 
For async scenario, RAN4 can study the performance gain assuming single FFT receiver, but the detailed simulation assumption can be discussed later. 

Sub-topic 1-3: Interference model
Issue 1-3-1: Number of interfering cells modelled in the simulation
Option 1. Suggest to reuse LTE assumption.

Issue 1-3-2: Interference power modelling
Option 1. Suggest to reuse LTE assumption.

Issue 1-3-3: Interference power level
Option 1 and 2. Suggest to reuse LTE interference power scenarios. Companies can bring the simulation results with different INR setting. 

Issue 1-3-4: CRS pattern
We support the recommended WF. It also aligns with Option 2. 

Issue 1-3-5: PDSCH loading level on interference cell
There are two dimensions for PDSCH loading:
Frequency domain – we think all the companies support full BW;
Time domain - We suggest to evaluate at least 0% and 20% PDSCH loading cases.

Issue 1-3-6: Time offset and frequency shift for sync network
Fine with option 1.

Issue 1-3-7: Transmission rank
Fine with option 1.

Issue 1-3-8: NR PDSCH or LTE PDSCH transmission in interfering cells
We suggest to consider LTE PDSCH because the interference cell is LTE cell. If we use NR PDSCH, it is important to set SCS to 15kHz. 

Issue 1-3-9: Modulation scheme for the interference PDSCH
Fine with option 1.

Issue 1-3-10: Precoding scheme for the interference PDSCH
Fine with option 1.

Issue 1-3-11: MBSFN configuration for the interference LTE cell
Fine with option 1.

Issue 1-3-12: Center frequency for the interference LTE cell
Fine with option 1.

Sub-topic 1-4: Target NR PDSCH parameters
Issue 1-4-1: Rank for target NR PDSCH
Fine with option 1.

Issue 1-4-2: MCS for target NR PDSCH
We suggest to only consider MCS with QPSK or 16QAM in cell edge. We have the same agreements in inter-cell MMSE-IRC.

Issue 1-4-3: Precoding model for target NR PDSCH
Option 2. We want to apply the same configuration as LTE-NR coexistence test case. 

Issue 1-4-4: HARQ process number for target NR PDSCH
If we agree to evaluate TDD scenario, we can go to option 1.

Issue 1-4-5: PDSCH mapping type and DMRS configuration for target NR PDSCH
Fine with option 1.

Issue 1-4-6: ZP CSI-RS, NZP CSI-RS and TRS configuration for target cell
Fine with option 1.

Issue 1-4-7: SSB position for target cell
Fine with option 1.

Issue 1-4-8: Start symbol (S) and symbol length (L) for the target PDSCH
We suggest to use S = 3, L = 9 in scenario 1 and S = 2, L = 12 in scenario 2.

Issue 1-4-9: Overhead for TBS determination for the target PDSCH
Option 1 is ok, as far as we assume neighbouring LTE cell using 4 CRS ports (related to issue 1-5-2).

Issue 1-4-10: Target PDSCH performance measurement point
We suggest to use SNR because we use INR for interference model. If we use SINR, we need clear definition of SINR especially in the case of less load. 

Sub-topic 1-5: Common parameters for target and interfering cells
Issue 1-5-1: NR Carrier number
Fine with option 1.

Issue 1-5-2: Tx antenna and LTE CRS port number
Option 2. If we use 2 CRS ports, we may need to further check the overhead for TBS determination (Issue 1-4-9).

Issue 1-5-3: Rx antenna number
Option 2.

Issue 1-5-4: Propagation condition
Option 1.

Sub-topic 1-6: Network signalling assistance
Issue 1-6-1: Whether to consider network signalling assistance for CRS-IM
We don’t support any network signalling assistance. Which and when the information is needed is up to UE implementation. 
At the same time, it’s too early to discuss this issue in 1st meeting. We should firstly evaluate the gain for CRS-IM compared with CRS-RM.


	MediaTek
	Sub-topic 1-1: General issues
Issue 1-1-1: Baseline RM scheme for performance comparison with PDSCH CRS-IM
We prefer to consider 15kHz for now. For 15kHz, we prefer Option 2. We also share the similar view with Qualcomm that CRS rate matching would not increase the complexity for UE.
As this is the first meeting to discuss CRS-IM, we think we can first align the simulation assumption and then compare the performance between some of candidate schemes for CRS-IM, including CRS rate matching.  

Issue 1-1-2: Sync or async scenario for FDD
Prefer Option 1.

Issue 1-1-3: CBW and SCS for target and interference cells
We support Option 1.

Issue 1-1-4: Whether to define neighboring cell LTE CRS-IM requirement for PDCCH
We prefer not to define the requirement.

Sub-topic 1-2: Reference receiver
Issue 1-2-1: Reference receiver
OK with option 1. But we would like to mention that we should not preclude the rate matching for evaluation performance.

Issue 1-2-2: Assumption on CRS-IM
We are OK to keep both for evaluation.

Issue 1-2-3: Number of CRS cells to be mitigated
We think the scenario for CRS-IC and CRS rate matching is quite different. For CRS-IC, it is up to UE implementation. However, for CRS rate matching, UE will follow the indication form NW.

Issue 1-2-4: Whether to consider additional UE processing time for CRS-IM
As mentioned by Intel, there are many different implementation for CRS-IM. Hence, we may need a way to evaluate the impact of UE processing time due to some additional processing when applying CRS-IM. 

Issue 1-2-5: FFT processing
We support single FFT processing.

Sub-topic 1-3: Interference model
Issue 1-3-1: Number of interfering cells modelled in the simulation
Prefer Option 3. We share the same view with Qualcomm that scenario 2 is very less likely to occur since they are most likely from the same operator. For scenario 1, we prefer to modelling 1 interfering. But if is agreed for 2 interference cells, we can use RB symbol level granularity rate matching pattern for performance evaluation.

Issue 1-3-2: Interference power modelling
OK with Option 1.

Issue 1-3-3: Interference power level
We can determine the number of interference cell first.

Issue 1-3-4: CRS pattern
We prefer to consider scenario 1 only and non-colliding CRS pattern.

Issue 1-3-5: PDSCH loading level on interference cell
We prefer to have simulation results for more different loading levels, such as 0%, 20% and 50%.

Issue 1-3-6: Time offset and frequency shift for sync network
Ok with Option 1. But we prefer to consider 1 interfering cell.

Issue 1-3-7: Transmission rank
Ok with recommended WF.

Issue 1-3-8: NR PDSCH or LTE PDSCH transmission in interfering cells
Prefer LTE PDSCH.

Issue 1-3-9: Modulation scheme for the interference PDSCH
Ok with recommended WF.

Issue 1-3-10: Precoding scheme for the interference PDSCH
Ok with recommended WF.

Issue 1-3-11: MBSFN configuration for the interference LTE cell
Ok with Option 1.

Issue 1-3-12: Center frequency for the interference LTE cell
Ok with Option 1.

Sub-topic 1-4: Target NR PDSCH parameters
Issue 1-4-1: Rank for target NR PDSCH
Ok with Option 1.

Issue 1-4-2: MCS for target NR PDSCH
Option 3. Prefer MCS4 and MCS 13.

Issue 1-4-3: Precoding model for target NR PDSCH
Ok with recommended WF.

Issue 1-4-4: HARQ process number for target NR PDSCH
Prefer Option 1

Issue 1-4-5: PDSCH mapping type and DMRS configuration for target NR PDSCH
Ok with recommended WF.

Issue 1-4-6: ZP CSI-RS, NZP CSI-RS and TRS configuration for target cell
Ok with Option 1.

Issue 1-4-7: SSB position for target cell
Ok with Option 1.

Issue 1-4-8: Start symbol (S) and symbol length (L) for the target PDSCH
We prefer to consider scenario 1 only and both options are OK for us.

Issue 1-4-9: Overhead for TBS determination for the target PDSCH

Issue 1-4-10: Target PDSCH performance measurement point
Ok with recommended WF.


Sub-topic 1-5: Common parameters for target and interfering cells
Issue 1-5-1: NR Carrier number
Ok with Option 1.

Issue 1-5-2: Tx antenna and LTE CRS port number
Prefer Option 2 to reduce the simulation effort.

Issue 1-5-3: Rx antenna number
Prefer Option 2.

Issue 1-5-4: Propagation condition
Ok with recommended WF.

Sub-topic 1-6: Network signalling assitance
Issue 1-6-1: Whether to consider network signalling assistance for CRS-IM
Prefer Option 1. UE may perform blind detection for the presence of always-on neighboring CRS interference, which lead to unnecessary increased UE power consumption for scenarios where CRS-IM processing is not needed.

	Vodafone
	Sub-topic 1-1: General issues
Issue 1-1-1: Baseline RM scheme for performance comparison with PDSCH CRS-IM

Agree with Intel (option 3). A full evaluation of all cases should be done so we can clearly draw the conclusions for CRS-IM and CRS-RM.

Sub-topic 1-2: Reference receiver
Issue 1-2-1: Reference receiver

Option 1.

Issue 1-3-4: CRS pattern

Option 1.

Issue 1-3-5: PDSCH loading level on interference cell

Option 1.

Issue 1-3-8: NR PDSCH or LTE PDSCH transmission in interfering cells

Option 1.

Issue 1-5-2: Tx antenna and LTE CRS port number

Option 2.

Issue 1-5-3: Rx antenna number

Option 2.

	Apple
	Sub-topic 1-1: General issues
Issue 1-1-1: Baseline RM scheme for performance comparison with PDSCH CRS-IM
We prefer to only consider 15KHz SCS scenario which is also prioritized based in the WID. In scenario 1 for LTE and NR DSS, both LTE and NR would likely be with same SCS. The existing LTE-CRS rate matching is also applicable only to 15KHz SCS.
We can use both R15 and R16 RM patterns for comparison against CRS-IM.
Also, we propose to only evaluate scenario 1 at this stage. DSS scenarios seems more likely to see interference from CRS and that’s where CRS-IM will highly benefit. Also, it would be feasible to compare CRS-RM and CRS-IM for this case. Although Scenario 2 is possible, what is the likelihood of such network deployment. Given that we have 1 meeting to evaluate CRS-IM performance, we propose to limit to scenario 1.

Issue 1-1-2: Sync or async scenario for FDD
We support option 1 to exclude asynchronous network. Even in LTE for advanced receiver only synchronous network is assumed. 

Issue 1-1-3: CBW and SCS for target and interference cells
We support option 1. We prefer not to consider Scenario 2, hence 30KHz SCS can be de-prioritized. 

Issue 1-1-4: Whether to define neighboring cell LTE CRS-IM requirement for PDCCH
We prefer to only consider PDSCH requirements. We don’t think PDCCH is significantly affected by LTE CRS.  

Sub-topic 1-2: Reference receiver
Issue 1-2-1: Reference receiver
We are fine with option 1.

Issue 1-2-2: Assumption on CRS-IM
This should be up to UE implementation on whether CRS-IC or LLR weighting is used to mitigate interference . 

Issue 1-2-3: Number of CRS cells to be mitigated
We should define requirements with only 1 LTE interference cell. 
In case of 2 interfering cells in addition to serving – would all symbols with CRS be rate matched? 

Issue 1-2-4: Whether to consider additional UE processing time for CRS-IM
We support option 2. We don’t think it is realistic to assume that there will be no impact on UE processing timeline for CRS-IM processing. This would take up additional processing and cycles on the UE side.  

Issue 1-2-5: FFT processing
We propose to only consider sync scenario and single FFT. 
We would like further clarification on this issue. What is the motivation behind dual FFT processing?  

Sub-topic 1-3: Interference model
Issue 1-3-1: Number of interfering cells modelled in the simulation
1 interfering LTE Cell for CRS-IM for scenario 1.
Is it possible that number of interfering cell is 2 and UE  performs CRS-IM on only 1? 
We propose to not consider scenario 2 as discussed in Issue 1-1-1. 
In case of 2 interfering cells in addition to serving – would all symbols with CRS be rate matched? 

Issue 1-3-2: Interference power modelling
FFS based on conclusion on Issue 1-3-1 on number of interferers.
Issue 1-3-3: Interference power level
We can use INR based interference model as used in LTE for evaluation purpose. With power offset between target and interferer, we have 2 variables – SNR and INR and might be challenging to evaluate performance. 
FFS based on conclusion on Issue 1-3-1 on number of interferers.

 

Issue 1-3-4: CRS pattern
We prefer to consider only 1 interfering cell and scenario 1. Recommended WF is ok for scenario 1 with 1 interfering cell. 

Issue 1-3-5: PDSCH loading level on interference cell
We are fine with option 1 and with recommend WF.


Issue 1-3-6: Time offset and frequency shift for sync network
Again, we prefer to have 1 interfering cell and we can have either one of the values in option 1.


Issue 1-3-7: Transmission rank
We are fine with recommend WF.

Issue 1-3-8: NR PDSCH or LTE PDSCH transmission in interfering cells
Our understanding is that interference from LTE cells will transmit LTE PDSCH.

Issue 1-3-9: Modulation scheme for the interference PDSCH
We are fine with recommend WF.

Issue 1-3-10: Precoding scheme for the interference PDSCH
This would depend on the TM of the interference. But random precoding is fine. 

Issue 1-3-11: MBSFN configuration for the interference LTE cell
Ok with Option 1.

Issue 1-3-12: Center frequency for the interference LTE cell
Ok with option 1.
Sub-topic 1-4: Target NR PDSCH parameters
Issue 1-4-1: Rank for target NR PDSCH
Ok with option 1.

Issue 1-4-2: MCS for target NR PDSCH
MCS4, MCS 13 should be suitable for rank 1 transmission. 

Issue 1-4-3: Precoding model for target NR PDSCH
Ok with option 2. 

Issue 1-4-4: HARQ process number for target NR PDSCH
Ok with option 1.

Issue 1-4-5: PDSCH mapping type and DMRS configuration for target NR PDSCH
Ok with option 1.


Issue 1-4-6: ZP CSI-RS, NZP CSI-RS and TRS configuration for target cell
Ok with option 1.


Issue 1-4-7: SSB position for target cell
Ok with option 1.


Issue 1-4-8: Start symbol (S) and symbol length (L) for the target PDSCH
Ok with option 1.

Issue 1-4-9: Overhead for TBS determination for the target PDSCH

Issue 1-4-10: Target PDSCH performance measurement point
Ok with recommended WF.

Sub-topic 1-5: Common parameters for target and interfering cells
Issue 1-5-1: NR Carrier number
Ok with option 1 – single carrier.

Issue 1-5-2: Tx antenna and LTE CRS port number
We prefer Option 2.

Issue 1-5-3: Rx antenna number
We can go with 2RX alone.

Issue 1-5-4: Propagation condition
Ok with recommended WF.


Sub-topic 1-6: Network signalling assitance
Issue 1-6-1: Whether to consider network signalling assistance for CRS-IM
We support introducing network assistance  on interfering LTE cells, via RRC signalling. The network assistance could be similar to what is included in LTE -CRS rate match pattern with inclusion of cell ID. Without network assistance there would be considerable processing required to detect LTE interference cells in addition to the processing for CRS-IM. With network assistance we foresee significant impact to UE processing with CRS-IM alone, without network assistance, it would only be worse.  The complexity and in turn power consumption on the UE is significant without network assistance. 

	AT&T
	Sub-topic 1-1: General issues
Issue 1-1-1: Baseline RM scheme for performance comparison with PDSCH CRS-IM
Rel. 15 serving cell CRS rate matching is baseline. Rel. 16 rate matching and CRS-IM are candidate solution that can be compared to the baseline scheme (Rel. 15). We also agree with Intel observations. 

Issue 1-1-2: Sync or async scenario for FDD
Option 2. Prioritizing sync networks is fine. 

Issue 1-1-3: CBW and SCS for target and interference cells
Option 3. Prioritizing 15 kHz is fine

Issue 1-1-4: Whether to define neighboring cell LTE CRS-IM requirement for PDCCH
Option 1. RAN4 can discuss CRS-IM for PDCCH 

Sub-topic 1-3: Interference model
Issue 1-3-4: CRS pattern
Non-colliding for all scenarios 

Issue 1-3-5: PDSCH loading level on interference cell
A low load, like 20%, is important. 

Issue 1-3-11: MBSFN configuration for the interference LTE cell
No MBSFN is configured on LTE carrier

Issue 1-3-12: Center frequency for the interference LTE cell
Same center frequency between serving cell and neighboring cells

Sub-topic 1-5: Common parameters for target and interfering cells
Issue 1-5-1: NR Carrier number
Option 1: Focus on NR single carrier scenario, with the same centre frequency between serving cell and neighbouring cells

Issue 1-5-2: Tx antenna and LTE CRS port number
Option 2: 4 Tx/CRS port number for target and interference cells

	CMCC
	Sub-topic 1-1: General issues
Issue 1-1-1: Baseline RM scheme for performance comparison with PDSCH CRS-IM
For NR 15kHz, we prefer Option1. Both Scenario 1 and Scenario 2 should be evaluated to check the CRS-IM gain. 
For NR 30kHz, we agree with Option1 since we don’t have existing RM pattern for 30kHz SCS.

Issue 1-1-2: Sync or async scenario for FDD
Option 2 is OK for us.

Issue 1-1-3: CBW and SCS for target and interference cells
Option 2. First, For TDD 15kHz SCS, 20MHz is a common configuration based on our understanding. Therefore, we would like to at least cover 20MHz. Second, CRS interference in NR serving cell TDD 30kHz scenario is a practical issue in our deployment, we propose to cover NR serving cell TDD 30kHz into consideration and the BW can configured to 40MHz.

Issue 1-1-4: Whether to define neighboring cell LTE CRS-IM requirement for PDCCH
We are open to have a further study. 

Sub-topic 1-2: Reference receiver
Issue 1-2-1: Reference receiver
OK with Option 1.

Issue 1-2-2: Assumption on CRS-IM
Both Option1 and Option2 can be included in this stage.

Issue 1-2-3: Number of CRS cells to be mitigated
Share similar view with China Telecom

Issue 1-2-4: Whether to consider additional UE processing time for CRS-IM
Option 1.


Sub-topic 1-3: Interference model
Issue 1-3-1: Number of interfering cells modelled in the simulation
Option1 or 1 for scenario 1 and 2 for scenario 2.

Issue 1-3-7: Transmission rank
OK with the recommended WF.

Issue 1-3-8: NR PDSCH or LTE PDSCH transmission in interfering cells
Both OK, LTE PDSCH is preferred slightly.

Issue 1-3-9: Modulation scheme for the interference PDSCH
OK with the recommended WF.

Issue 1-3-10: Precoding scheme for the interference PDSCH
OK with the recommended WF.

Issue 1-3-12: Center frequency for the interference LTE cell
Option 1.

Sub-topic 1-4: Target NR PDSCH parameters
Issue 1-4-1: Rank for target NR PDSCH
Option 1 is OK for us.

Issue 1-4-2: MCS for target NR PDSCH
OK with the recommended WF.

Issue 1-4-3: Precoding model for target NR PDSCH
Option 2

Issue 1-4-4: HARQ process number for target NR PDSCH
Option 1 which is common configuration, also OK with the recommended WF.

Issue 1-4-5: PDSCH mapping type and DMRS configuration for target NR PDSCH
OK with the recommended WF.

Issue 1-4-7: SSB position for target cell
Option 1 is OK for NR serving cell.

Issue 1-4-8: Start symbol (S) and symbol length (L) for the target PDSCH
For scenario 2, agree with Option 1.

Sub-topic 1-5: Common parameters for target and interfering cells
Issue 1-5-1: NR Carrier number
Option1 is OK for us.

Issue 1-5-2: Tx antenna and LTE CRS port number
Option1. 2CRS/Tx antenna ports is a common configuration in FDD scenario.

Issue 1-5-4: Propagation condition
OK with recommended WF.

Sub-topic 1-6: Network signalling assitance
Issue 1-6-1: Whether to consider network signalling assistance for CRS-IM
We prefer not to consider network assistant signalling.

	KDDI
	Sub-topic 1-1: General issues
Issue 1-1-1: Baseline RM scheme for performance comparison with PDSCH CRS-IM
We prefer Option 1.

Issue 1-1-2: Sync or async scenario for FDD
We prefer Option 2.

Issue 1-1-3: CBW and SCS for target and interference cells
From our perspective, we want to have the following two cases;
 1st preference: 20 MHz/ 15 kHz for FDD
 2nd preference: 10 MHz/ 15kHz for FDD 

Issue 1-1-4: Whether to define neighboring cell LTE CRS-IM requirement for PDCCH
We are open for discussion.

Sub-topic 1-6: Network signalling assitance
Issue 1-6-1: Whether to consider network signalling assistance for CRS-IM
We prefer not to consider network assistant signalling.


	Huawei
	Sub-topic 1-1: General issues
Issue 1-1-1: Baseline RM scheme for performance comparison with PDSCH CRS-IM
We only support 15kHz for this issue. 
For 15kHz, option 1 is fine for us. Companies are encouraged to evaluate the gain improved by CRS-IM compared with R15 RM.

Issue 1-1-2: Sync or async scenario for FDD
Only consider the sync network for FDD.

Issue 1-1-4: Whether to define neighboring cell LTE CRS-IM requirement for PDCCH
Not to define the PDCCH requirement as no impact on PDCCH.
 
Sub-topic 1-2: Reference receiver
Issue 1-2-1: Reference receiver
Ok with the recommended WF.

Issue 1-2-2: Assumption on CRS-IM
First of all, the type of receiver should be up to the UE’s implementation. The performance should be defined based on a baseline receiver.
From our point of view, the CRS-IC has an strong impact on UE processing timeline. In the latest WID, the following was agreed:
· Priority will be given to solutions not having RAN1 specification impact.
Thus, we prefer option 2 for this issue.

Issue 1-2-3: Number of CRS cells to be mitigated
We prefer to only consider 1 interference cell.

Issue 1-2-4: Whether to consider additional UE processing time for CRS-IM
This issue should be considered together with issue 1-2-2. If CRS-IC is considered, then the processing time should be evaluated. 

Issue 1-2-5: FFT processing
We only support sync scenario and ok with single FFT processing.

Sub-topic 1-3: Interference model
Issue 1-3-1: Number of interfering cells modelled in the simulation.
We support option 3.  

Issue 1-3-2: Interference power modelling
Ok with the recommended WF.

Issue 1-3-3: Interference power level
Only consider 1 interfering cell. 

Issue 1-3-4: CRS pattern
Ok with the recommended WF.

Issue 1-3-5: PDSCH loading level on interference cell
Ok with the recommended WF.

Issue 1-3-6: Time offset and frequency shift for sync network
Ok with option 1.

Issue 1-3-7: Transmission rank
Ok with the recommended WF.

Issue 1-3-8: NR PDSCH or LTE PDSCH transmission in interfering cells
Ok with option 1.

Issue 1-3-9: Modulation scheme for the interference PDSCH
Ok with the recommended WF.

Issue 1-3-10: Precoding scheme for the interference PDSCH
Ok with the recommended WF.

Issue 1-3-11: MBSFN configuration for the interference LTE cell
Ok with the recommended WF.

Issue 1-3-12: Center frequency for the interference LTE cell
Ok with the recommended WF.

Sub-topic 1-4: Target NR PDSCH parameters
Issue 1-4-1: Rank for target NR PDSCH
Ok with the recommended WF.

Issue 1-4-2: MCS for target NR PDSCH
We are ok with the recommended WF but only for simulation propose, select one MCS when define the requirements. 

Issue 1-4-3: Precoding model for target NR PDSCH
Ok with the recommended WF.

Issue 1-4-4: HARQ process number for target NR PDSCH
Ok with the recommended WF.

Issue 1-4-5: PDSCH mapping type and DMRS configuration for target NR PDSCH
Ok with the recommended WF.

Issue 1-4-6: ZP CSI-RS, NZP CSI-RS and TRS configuration for target cell
Ok with the option 1.

Issue 1-4-7: SSB position for target cell
Ok with the option 1.

Issue 1-4-8: Start symbol (S) and symbol length (L) for the target PDSCH
Ok with option 2: S=3, L=9.

Issue 1-4-10: Target PDSCH performance measurement point
Prefer option 1.

Sub-topic 1-5: Common parameters for target and interfering cells
Issue 1-5-1: NR Carrier number
Ok with the option 1.

Issue 1-5-3: Rx antenna number
4Rx should be covered. We prefer to define 2Rx and 4Rx for UE.

Issue 1-5-4: Propagation condition
Ok with the recommended WF.

Sub-topic 1-6: Network signalling assitance
Issue 1-6-1: Whether to consider network signalling assistance for CRS-IM
We prefer no network signalling assistance. 




Summary for 1st round 
Open issues 
	
	Status summary 

	Sub-topic #1: General issues
	Issue 1-1-1: Baseline RM scheme for performance comparison with PDSCH CRS-IM
· Proposals for NR 15kHz SCS scenario
· Option 1: Simulate the gain of CRS-IM over no CRS-IM, with Rel-15 CRS-RM configured (CTC, E///, AT&T, CMCC, KDDI, HW)
· For scenario 1 with LTE and NR DSS: Rel-15 serving cell CRS-RM.
· For scenario 2 with NR and LTE deployed in neighbouring BS/areas: no need to configure Rel-15 serving cell CRS-RM.
· Option 2: RAN4 should consider other CRS-IM techniques only if it provides significantly better performance compared to Rel-16 rate matching pattern. (QC, MTK)
· Option 3: Consider both Rel-15 and Rel-16 CRS-RM patterns (Intel, VDF, Apple, AT&T)
· In addition to the simulation cases in option 1, for scenario 1: 
· Case #1-1: Rel-16 CRS-RM for 1 serving cell and 1 interference cell.
· FFS whether the 1 interference cell is always the first dominant interference
· Case #1-2: RB symbol level granularity RM to handle 2 interference cells.
· In addition to the simulation cases in option 1, for scenario 2:
· Case #2-1: Rel-16 CRS-RM to handle 2 interference cells. 
· Option 4: Consider both Rel-15 and Rel-16 CRS-RM patterns for scenario 1 and don’t consider scenario 2 for evaluation (Apple)
· Proposals for NR 30kHz SCS scenario:
· Option 1: For scenarios with 30 kHz SCS, don’t consider configuring of rate matching pattern with RB symbol level granularity. (Intel, CTC, CMCC)
· Option 2: Not to consider 30kHz SCS scenario (Apple, HW)
· Option 3: Deprioritize 30kHz SCS before RP #93 (E///, QC)
· Other issues raised for Rel-16 RM:
· Using of CRS rate matching solutions for protection from neighboring cell CRS interference may affect LTE UE performance. (Intel, CTC)
· LTE UE uses CRS signal for SINR measurements and if CRS rate matching will be configured then SINR estimation will not take into account impact from neighboring cell and will be overestimated in comparison to real value. 
· In the link level simulation, it is too optimistic if we assume the semi-static configuration of neighbouring cell rate matching is always for the first dominant interference. (CTC)
· In real network, the first dominant interference can come from different cells due to UE movement. 
· The 2nd CRS-RM is a Rel-16 feature not implemented by the BS already in the field. 
· Recommendation for the second round
· Continue discussion

Issue 1-1-2: Sync or async scenario for FDD
· Proposals
· Option 1: Exclude asynchronous network for further discussion on requirements for scenarios with overlapping spectrum for LTE and NR. (Intel, HW, QC, MTK, Apple)
· Option 2: Focus on Sync network before RP #93 meeting (E///, CTC, Intel, AT&T, CMCC, KDDI)
· Tentative agreement 
· Focus on Sync network before RP #93 meeting

Issue 1-1-3: CBW and SCS for target and interference cells
· Proposals
· Option 1: 10 MHz/15 kHz for FDD and TDD (Intel, HW, QC, MTK, Apple)
· Option 2: (CMCC, CTC)
· 10 MHz for FDD 15 kHz SCS, 
· 10 MHz and 20MHz for TDD 15 kHz SCS,
· 40MHz for TDD 30kHz SCS
· Option 3: Focus on FDD SCS 15KHz with 10MHz CBW before RP #93 meeting (E///, QC, CTC, Intel, AT&T, KDDI 2nd preference)
· Option 4: 20MHz for FDD 15kHz SCS (KDDI 1st priority)
· Tentative agreement
· Use the following SCS/CBW for performance evaluation before RP #93, FFS for performance requirement definition:
· FDD 15kHz:10MHz CBW 
· TDD 15kHz: FFS
· TDD 30kHz: FFS
· Recommendation for the second round
· Continue discussion for TDD 15 kHz and 30 kHz case.

Issue 1-1-4: Whether to define neighboring cell LTE CRS-IM requirement for PDCCH
· Proposals
· Option 1: RAN4 to discuss whether to define CRS-IM requirement for PDCCH decoding in NR and LTE coexistent scenario. (E///, Intel, AT&T)
· Option 2: Not to define (QC, MTK, Apple, HW)
· Recommendation for the second round
· Continue discussion


	Sub-topic 1-2: Reference receiver
	Issue 1-2-1: Reference receiver
· Tentative agreement:
· Assume neighbouring cell CRS-IM is used together with MMSE-IRC (CTC, Intel, E///, QC, MTK, VDF, Apple, CMCC, HW)

Issue 1-2-2: Assumption on CRS-IM
· Proposals 
· Option 1: CRS-IC processing (CRS-based channel estimation, reconstruction of CRS receive signal and substruction of this signal) (Intel)
· Option 2: LLR weighting of resource elements affected by CRS interference (Intel, QC, HW)
· E///: Detailed algorithm for LLR weighting to be clarified
· Option 3: Both CRS-IC and LLR weighting for the initial evaluation (CTC, Intel, MTK, CMCC)
· Option 4: Up to UE implementation whether to use  CRS-IC or LLR (E///, Apple)
· Tentative agreement (to be checked in GTW):
· Both CRS-IC and LLR weighting for the initial performance evaluation
· FFS for performance requirements definition.

Issue 1-2-3: Number of CRS cells to be mitigated
· Proposals 
· Option 1: UEs are not restricted to use more than 1 cell CRS-IM, but this is left up to UE implementation (E///)
· Option 2: Mitigate only 1 CRS cell (QC, Apple, HW)
· Option 3: Up to 2 interference cells can be mitigated (CTC, CMCC, E///)
· Option 4: For CRS-IC, it is up to UE implementation. (MTK)
· Tentative agreement (to be checked in GTW):
· 1 or 2 cells, and it is up to UE implementation 

Issue 1-2-4: Whether to consider additional UE processing time for CRS-IM
· Proposals
· For CRS-IC:
· Option 1: UEs shall meet NR PDSCH processing procedure time requirement defined in TS 38.214 5.3 (E///, Intel, CTC, CMCC)
· Option 2: Evaluate UE processing timeline impact due to additional processing for CRS interference cancellation. (QC, MTK, Apple, HW)
· For LLR weighting: 
· Option 1: UEs shall meet NR PDSCH processing procedure time requirement defined in TS 38.214 5.3 (E///, Intel, CTC, CMCC)
· Option 2: Evaluate UE processing timeline impact due to additional processing for CRS interference cancellation. (MTK, Apple)
· Recommendation for the second round
· Continue discussion

Issue 1-2-5: FFT processing
· Proposals for sync scenario
· Option 1: Single FFT processing (E///, QC, CTC, Intel, MTK, Apple, HW)
· Intel: Async scenario can be discussed further.
· Proposals for async scenario with CRS-IC
· Option 1: Single FFT processing (E///, QC, MTK, Apple, HW)
· Option 2: Dual FFT processing
· CTC: Need to check UE implementation on option 2.
· Proposals for async scenario with LLR weighting of resource elements affected by CRS interference
· Option 1: Single FFT processing (E///, QC, CTC, MTK, Apple, HW)
· Tentative agreement:
· Single FFT processing for sync and async scenarios. 


	Sub-topic 1-3: Interference model
	Issue 1-3-1: Number of interfering cells modelled in the simulation
· Proposals
· Option 1: 2 (CTC, E///, Intel)
· Option 2: (Intel)
· 1 for scenario 1 (serving and interference cells are in LTE+NR mode) 
· 1 or 2 for scenario 2 (serving is NR cell and interference cells are LTE cells)
· Option 3: 1 (HW, QC, MTK, Apple)
· Option 4: (CMCC)
· 1 or 2 for scenario 1
· 2 for scenario 2
· Recommendation for the second round
· Further check can we reuse LTE assumptions and use option 1 in the initial simulation? 
Note: Whether UE can mitigate 1 or 2 interferers is a separate discussion in Issue 1-2-3.

Issue 1-3-2: Interference power modeling
· Proposals
· Option 1: Reuse the interference power modeling for LTE CRS-IM receiver, i.e., INR-i (signal level of the i-th dominant interference over Noc) methodology (CTC, Intel, HW, Ericsson, E///, MTK, HW)
· Option 2: Consider the power of interfering LTE cell over serving cell (QC)
· QC: INR level alone does not mean anything until serving cell SNR is fixed.
· CTC response: the SINR setting can be discussed separately, e.g., together with MCS selection.
· Recommendation for the second round
· Further check can we agree option 1?

Issue 1-3-3: Interference power level
· Proposals
· Option 1: Reuse assumptions in LTE HomNet CRS-IM WI, i.e., INR1 = 10.45 dB, INR2 = 4.6 dB if exits (Intel, CTC, E///)
· E///: In addition,  simulate INR1 = 15.8 dB, INR2 = 10.5 dB and INR1 = 4.7dB, INR2 = 1.4 dB 
· Intel: In addition, simulate INR1 = 4.7dB and INR2 = 1.4 dB can be used for scenario with 20% loading. INR1 = 15.8 dB, INR2 = 10.5 dB for scenario with 0% loading 
· Option 2: INR1 = 5dB, 10dB, 15dB, 20dB (HW)
· Option 3:Consider the power of interfering LTE cell to be at {0, -3, -6, -10} dB offset compared to serving cell to evaluate CRS interference handling techniques (QC)
· Recommendation for the second round
· Check if the following proposal is agreeable:
· Use option 1 with INR1 = 10.45 dB and INR2 = 4.6 dB (if exits) as baseline, other power levels can also be simulated by interested companies. 

Issue 1-3-4: CRS pattern
· Proposals
· Option 1 (CTC, VDF, AT&T, Intel, E///, Apple, HW)
· Non-colliding between the serving cell CRS (if exits) and interference cell CRS
· Non-colliding CRS between the two interfering cells if there are two interference cells
· Option 2 (v-shift): (Intel)
· For scenario 1: 0 for serving cell, 1 for interference cell (non-colliding CRS)
· For scenario 2: 1 for interference cell #1, 0 for interference cell #2 (non-colliding CRS)
· Option 3: (E///, QC, MTK)
· For scenario 1 (serving and interference cells are in LTE+NR mode): non-colliding CRS with LTE serving cell’s CRS
· Tentative agreement
· Option 1, and whether to model two interference cells in the simulation is up to Issue 1-3-1.

Issue 1-3-5: PDSCH loading level on interference cell
· Proposals
· Option 1: Probability of occurrence of data transmission in interference cells in time domain, i.e., resource utilization, is 20%; and full bandwidth allocation in frequency domain. (CTC, Intel, VDF, Apple, AT&T)
· Option 2: Cover both 20% and 0% (only CRS, PSS, SSS, PBCH transmission) PDSCH data transmission probability models with TM4; and full bandwidth allocation in frequency domain (E///)
· Option 4: Evaluate different cases of loading on interfering LTE cell. Starting values for loading on interfering LTE cell could be {0%, 20%, 50%, 100%} (QC)
· Option 5: Cover different loading with 0%, 20% and 50% (MTK)
· Option 6: (Per-meeting recommended WF, Intel, Apple, AT&T, HW)
· Simulate 20% PDSCH occurrence probability in time domain, and FFS 0%, 50%, 100%. Use full bandwidth allocation in frequency domain.
· Tentative agreement
· In time domain, probability of occurrence of data transmission in interference cells: simulate 20%, and it is also encouraged to simulate 0% and 50%.
· In frequency domain: full bandwidth allocation.

Issue 1-3-6: Time offset and frequency shift for sync network
· Proposals
· Option 1: Reuse the values from LTE HomNet CRS-IM WI, i.e., (CTC, QC, Intel, E///, MTK, Apple with wither values for 1 interference cell, HW)
· Time offset: The serving cell is 3 us and -1 us for interfering cell 1 and cell 2 respectively
· Frequency shift: The serving cell is 300 Hz and -100 Hz for interfering cell 1 and cell 2 respectively.
· Other options are not precluded.
· Tentative agreement
· Option 1 for initial simulation, and whether to model two interference cells in the simulation is up to Issue 1-3-1.
· Other options are not precluded.

Issue 1-3-7: Transmission rank
· Tentative agreement:
· Reuse the assumption from LTE HomNet CRS-IM, i.e., 80% and 20% probability for rank 1 and rank 2 transmission in the interfering cell(s). (CTC, Intel, E///, QC, MTK, Apple, CMCC, HW)

Issue 1-3-8: NR PDSCH or LTE PDSCH transmission in interfering cells
· Tentative agreement:
· LTE PDSCH (QC, E///, MTK, Apple, CMCC, CTC, Intel, VDF, HW)

Issue 1-3-9: Modulation scheme for the interference PDSCH
· Tentative agreement:
· Reuse the assumption from LTE HomNet CRS-IM, i.e., 16 QAM randomly modulated symbols in the interfering PDSCH when exists (CTC, Intel, QC, E///, MTK, Apple, CMCC, HW)

Issue 1-3-10: Precoding scheme for the interference PDSCH
· Tentative agreement:
· Random precoding (HW, QC, CTC, E///, MTK, Apple, CMCC, HW)

Issue 1-3-11: MBSFN configuration for the interference LTE cell
· Tentative agreement:
· No MBSFN is configured on LTE carrier (E///, QC, CTC, Intel, MTK, Apple, AT&T, HW)

Issue 1-3-12: Center frequency for the interference LTE cell
· Tentative agreement:
· Same between serving cell and neighboring cells (E///, QC, CTC, Intel, MTK, Apple, AT&T, CMCC, HW)


	Sub-topic 1-4: Target NR PDSCH parameters
	Issue 1-4-1: Rank for target NR PDSCH
· Tentative agreement:
· Rank 1 (CTC, Intel, E///, QC, MTK, Apple, CMCC, HW)

Issue 1-4-2: MCS for target NR PDSCH
· Proposals
· Option 1: MCS 14 and MCS 19 in MCS table 1 for 2 CRS ports and 4 CRS ports respectively, as starting point (CTC)
· Option 2: (Intel)
· For scenario 1 (serving is NR + LTE cell and interference cells are LTE cells): MCS 4, 13, 19
· For scenario 2 (serving is NR cell and interference cells are LTE cells): 
· Use MCS 4, 13, 19 if CRS RM is pattern is not configured, else Use MCS 5, 16, 22.
· Intel: Different MCSs for different CRS RM options are consider to achieve similar maximum throughput for both options.
· Option 3: Only cover QPSK and 16QAM, MCS 4 and MCS 13 (E///, QC, MTK, Apple)
· Option 4: (Per-meeting recommended WF, CTC, Intel, CMCC, HW)
· Use the same MCS for different CRS-RM/CRS-IM schemes
· Cover one MCS for QPSK, 16QAM and 64QAM respectively
· QPSK: MCS 4
· 16QAM: MCS 13
· 64QAM: MCS 19
· Tentative agreement:
· Cover QPSK MCS 4 and 16QAM MCS 13 for initial simulation
· FFS whether to cover 64QAM MCS 19

Issue 1-4-3: Precoding model for target NR PDSCH
· Tentative agreement:
· Random precoding (Single panel Type 1) with PRB bundling size is 2 with PRB bundling type is static (HW, E///, QC, CTC, Intel, MTK, Apple, CMCC, HW)

Issue 1-4-4: HARQ process number for target NR PDSCH
· Proposals
· Option 1: 4 for FDD and 8 for TDD (CTC, HW, Intel, E///, MTK, Apple, CMCC)
· Option 2: 4 for FDD (E///)
· Tentative agreement:
· 4 for FDD, further discuss for TDD

Issue 1-4-5: PDSCH mapping type and DMRS configuration for target NR PDSCH
· Tentative agreement:
· PDSCH mapping type A with full PRB allocation, use DMRS Type 1 with single symbol front loaded and 1 additional DMRS, with FDM applied between DMRS and data. (CTC, HW, E///, Intel, QC, MTK, Apple, CMCC, HW)

Issue 1-4-6: ZP CSI-RS, NZP CSI-RS and TRS configuration for target cell
· Tentative agreement:
· Reuse the Rel-15 assumptions for ZP CSI-RS, NZP CSI-RS and TRS configuration in PDSCH demodulation requirements for the serving cell (CTC, QC, Intel, E///, MTK, Apple, HW)

Issue 1-4-7: SSB position for target cell
· Tentative agreement:
· Configure the first SSB in slot #0 in every 20 ms, and the slot #0 in every 20 ms is not scheduled for PDSCH transmission (CTC, QC, Intel, E///, MTK, Apple, CMCC, HW)

Issue 1-4-8: Start symbol (S) and symbol length (L) for the target PDSCH
· Proposals
· For the scenario that Rel-15 or Rel-16 CRS-RM is configured (for scenario 1 and 2):
· Option 1: S = 3, L = 11 (Intel, CTC, MTK, Apple)
· Option 2: S = 3, L = 9 (E///, QC, CTC, Intel, MTK, HW)
· For the scenario that CRS-RM is not configured (for scenario 2): 
· Option 1: S = 2, L = 12 (HW, Intel, E///, CTC, Apple, CMCC)
· Recommendation for the second round
Check if the following proposal is agreeable:
· For the scenario that Rel-15 or Rel-16 CRS-RM is configured (for scenario 1 and 2):
· Option 2: S = 3, L = 9
· For the scenario that CRS-RM is not configured (for scenario 2): 
· Option 1: S = 2, L = 12

Issue 1-4-9: Overhead for TBS determination for the target PDSCH
· Tentative agreement: (Intel, QC, CTC, E/// for 4 CRS ports)
· For the scenario that Rel-15 or Rel-16 CRS-RM is configured (for scenario 1 and 2): 18
· For the scenario that CRS-RM is not configured (for scenario 2): 0

Issue 1-4-10: Target PDSCH performance measurement point
· Proposals
· Option 1: SINR improvement by CRS-IM at 70% relative throughput (QC, MTK, HW)
· Option 2: Relative throughput improvement by CRS-IM, at SNR achieving 70% relative throughput with CRS-IM (E///)
· E///: We suggest to use SNR because we use INR for interference model. If we use SINR, we need clear definition of SINR especially in the case of less load. 
· Option 3: Companies to provide simulation curves and the CRS-IM gain by both option 1 and 2  (Pre-meeting recommended WF, CTC, Intel, Apple, QC, MTK)
· Tentative agreement: (Intel, QC, CTC, E/// for 4 CRS ports)
· Companies to provide simulation curves as well as the CRS-IM gain in terms of both SNR/SINR improvement and relative throughput improvement. 
· Recommendation for the second round
· Further discuss whether to use SNR or SINR in the simulation. If SINR is used, clear definition of SINR is needed.


	Sub-topic 1-5: Common parameters for target and interfering cells 
	Issue 1-5-1: NR Carrier number
· Tentative agreement:
· Focus on NR single carrier scenario, with the same centre frequency between serving cell and neighbouring cells (E///, QC, CTC, Intel, MTK, Apple, AT&T, CMCC, HW)

Issue 1-5-2: Tx antenna and LTE CRS port number
· Proposals
· Option 1: Cover both 2 and 4 CRS/Tx antenna ports per cell, with the same number of Tx antennas/CRS ports in serving cell and interfering cells (CTC, CMCC)
· CTC: 2 CRS ports is the scenario in our deployment
· Option 2: 4 Tx/CRS port number for target and interference cells (Intel, E///, HW, QC no strong view, MTK, VDF, Apple, AT&T)
· Option 3: Focus on 4 CRS ports and interested companies can provide analysis for 2 CRS ports case (Intel)
· Tentative agreement:
· For initial simulation, prioritize 4 CRS ports and interested companies can provide results for 2 CRS ports case.
· FFS for performance requirement definition.

Issue 1-5-3: Rx antenna number
· Proposals
· Option 1: Prioritize 2Rx in initial simulation (CTC, QC, Apple)
· Option 2: 2Rx and 4Rx for target and interference cells (Intel, E///, QC, CTC, MTK, VDF, HW)
· Tentative agreement:
· Agree Option 2 with majority support.

Issue 1-5-4: Propagation condition
· Tentative agreement:
· TDLA30-10 and ULA low in the study phase (CTC, Intel, HW, E///, QC, MTK, Apple, CMCC, HW)


	Sub-topic 1-6: Network signaling assistance
	Issue 1-6-1: Whether to consider network signalling assistance for CRS-IM
· Proposals
· Option 1: Consider semi-static RRC signalling (QC, MTK, Intel, Apple)
· Option 2: No network signalling assistance (CTC, E///, CMCC, KDDI, HW)
· Recommendation for the second round
· Further discuss





Discussion on 2nd round

Recommendations for Tdocs
1st round 
New tdocs
	Title
	Source
	Comments

	WF on CRS interference handling in scenarios with overlapping spectrum for LTE and NR
	China Telecom
	

	Template for simulation result collection for CRS interference handling 
	China Telecom
	

	
	
	



Existing tdocs
	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-210xxxx
	CR on …
	XXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	R4-2109200
	Discussion on CRS interference handling in scenarios with overlapping spectrum for LTE and NR
	Intel Corporation
	Noted
	

	R4-2109490
	Discussion on LTE CRS-IM
	CMCC
	Noted
	

	R4-2109585
	CRS-IM for NR PDSCH in LTE/NR co-existence scenarios
	China Telecom
	Noted
	

	R4-2109995
	Discussion on CRS-IM with overlapping spectrum for LTE and NR
	Ericsson
	Noted
	

	R4-2110571
	Discussion on inter-cell CRS-IM
	Huawei, HiSilicon
	Noted
	

	R4-2110844
	Views on CRS Interference Mitigation in NR
	Qualcomm Incorporated
	Noted
	

	R4-2110941
	Discussion on PDSCH requirements for CRS-IM
	MediaTek inc.
	Noted
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics incl. existing and new tdocs.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) For new LS documents, please include information on To/Cc WGs in the comments column
4) Do not include hyper-links in the documents

2nd round 

	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-210xxxx
	CR on …
	XXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	R4-210xxxx
	WF on …
	YYY
	Agreeable, Revised, Noted
	

	R4-210xxxx
	LS on …
	ZZZ
	Agreeable, Revised, Noted
	

	
	
	
	
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) Do not include hyper-links in the documents
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