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Introduction
Rel-16 NR eMIMO WI is a RAN1 leading WI with below major enhancement in RAN1 area
· Enhancement on MU-MIMO support
· Enhancement on multi-TRP/panel
· Enhancement on multi-beam operation
· Enhancement on low PAPR RS
· Enhancement on full Tx power uplink transmission
As agreed in RAN#85, one objective of RAN4 performance part is to specify necessary performance requirements for the specified enhancement.
Based on the RAN1 feature and work plan of NR MIMO, the scope of this email discussion mainly focuses to identify the test scope of performance requirements of NR MIMO, identify the potential impact of the UE/BS demodulation requirements and CSI requirements. Meanwhile, the initial simulation assumption also should be discussed to facilitate the test case setup for requirements
In practical, the scope of this email discussion is indicated as follows agenda:
· Demodulation and CSI requirements(6.11.3)
· General (6.11.3.1)
· Demodulation requirements(6.11.3.2)
· CSI requirements(6.11.3.3)
List of candidate target of email discussion for 1st round and 2nd round 
· 1st round: Discuss and identify the potential impact on UE/BS performance requirement based on RAN1 feature, and discuss the details test parameters to facilitate the test case setup for requirements to minimize the open issues
· 2nd round: Further discuss the left open issue and the details test parameters to facilitate the test case setup for requirements to minimize the open issues for 2nd round
Topic #1: PDSCH demodualtion requirements
This section contains T-docs with corresponding proposals and observations submitted to the agenda item with general and demodulation requirements (6.11.3.1 and 6.11.3.2). The guideline of this section is to identify the work scope of demodulation parts based on RAN1 features. Based on the test scope, the related test case design should be specified to verify the functionality of RAN1 feature 

Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2003636
	Samsung
	Proposal 1: Introduce PDSCH demodulation test cases for Single-DCI based on NCJT Multi-TRP/Panel transmission (eMBB) besides of Multi-DCI based on test cases
Proposal 2: Deprioritize detailed test case design for  URLLC test cases pending on the progress on test case design for eMBB based NCJT Multi-TRP/Panel transmission test cases and normal URLLC test cases under Rel-16 URLLC WI.
Proposal 3: For URLLC relevant test cases, RAN4 only focused on test scope discussion in Q2 2020
Proposal 4: If needed, Rel-16 DMRS functionality verification for PDSCH can jointly verified with other test cases i.e. Mutil-TRP/Panel test cases
Proposal 5: No need to introduce PUSCH performance requirements for Rel-16 DMRS enhancement
Proposal 6: The issue: CSI-RS interference from neighbouring cells and/or sectors is not relevant to the features introduced in e-MIMO WI, and we suggest to discuss this issue under TEI-15 WI

	R4-2003885
	Samsung
	Proposal 1: Introduce test cases with 2 TRPs/Panels configured associated with different TCI sates and QCL-info signals
Proposal 2: From time/frequency synchronization among multi-TRP/Panel transmission aspect, RAN4 test design need to ensure receiver implementation agnostic meanwhile the requirements defined should be based on the assumption with single FFT operation
Proposal 3: From Rx beam direction among multi-TRP/Panel transmission (FR2 only) aspect, RAN4 only introduce test cases based on the assumption of UE only supporting single Rx beam direction.
Proposal 4: Detailed TCI state configuration as following
	TCI index
	Information
	FR1
	FR2

	TCI state #0
	Type 1 QCL information 
	SSB index
	SSB #0
	SSB #0

	
	
	QCL Type
	Type C
	Type C

	
	Type 2 QCL information
	SSB index
	N/A
	SSB #0

	
	
	QCL Type
	N/A
	Type D

	TCI state #1
	Type 1 QCL information 
	CSI-RS resource
	CSI-RS resource 1 from ‘CSI-RS for tracking’ configuration
	CSI-RS resource 1 from ‘CSI-RS for tracking’ configuration

	
	
	QCL Type
	Type A
	Type A

	
	Type 2 QCL information
	CSI-RS resource
	N/A
	CSI-RS resource 1 from ‘CSI-RS for tracking’ configuration

	
	
	QCL Type
	N/A
	Type D

	TCI state #2
	Type 1 QCL information 
	CSI-RS resource
	CSI-RS resource 2 from ‘CSI-RS for tracking’ configuration
	CSI-RS resource 2 from ‘CSI-RS for tracking’ configuration

	
	
	QCL Type
	Type A
	Type A

	
	Type 2 QCL information
	CSI-RS resource
	N/A
	CSI-RS resource 1 from ‘CSI-RS for tracking’ configuration

	
	
	QCL Type
	N/A
	Type D


Proposal 5: Timing offset between 2TPs/Panels 
· FR1 FDD (15KHz SCS): 2 us, -0.5 us
· FR1 TDD (30KHz SCS): 1 us, -0.25 us
· FR2 TDD (120KHz SCS): 0.25 us, -0.0625 us
Proposal 6: Frequency offset between 2 TPs/Panels
· FR1 FDD (15KHz SCS): 200 Hz
· FR1 TDD (30KHz SCS): 300 Hz
· FR2 TDD (120KHz SCS): FFS (0~600Hz)
Proposal 7:  Introduce below test cases for multi-TRP/Panel transmission schemes (eMBB basis)
· Test case 1: single PDCCH based on mutil-TRP/Panel transmission with frequency offset
· Full overlapping scheduling PDSCH
· Layer combination: 1+1
· Two TCI states:
· Time offset among TPs: 0 us
· Frequency offset among 2 TPs: 200Hz/300Hz for FR1 FDD/TDD, FFS for FR2
· Test case 2: Mutil-PDCCH based on mutil-TRP/Panel transmission with positive timing offset
· Non-overlapping scheduling PDSCH
· CW combination: 2+2
· Timing offset among TPs: 
· Frequency offset among 2TPs: 0Hz
· ACK/NACK: Joint feedback
· Test case 3: Mutil-PDCCH based on mutil-TRP/Panel transmission with negative timing offset
· Partial overlapping scheduling PDSCH
· CW combination: 1+1
· Time offset among TPs: 
· Frequency offset among 2 TPs: 0 Hz
· ACK/NACK: separate feedback

	R4-2004923
	Samsung
	Observation 1: If needed, existing UE performance test cases with 4 ports can be reused or replaced with Rel-16 DMRS configuration without requirements and other test parameters modification for Rel-16 DMRS functionality verification
Observation 2: From receiver performance requirements, there is no different for BS processing with Rel-16 DMRS sequence configured
Observation 3: About 1 dB can be improved with configured number of CDM group without data as 2
Observation 4: From performance requirement perspective, there is no different for PDSCH configured with Rel-15 DMRS or Rel-16 DMRS sequence
Observation 5: From the performance requirement perspective,   there is no different for PUSCH with CP-OFDM waveform configured with Rel-15 DMRS or Rel-16 DMRS sequence.
Proposal 1: If needed, verify Rel-16 DMRS enhancement feature jointly together with test cases designed for multi-TRP/Panel transmission. No test case is defined to verify the Rel-16 DMRS enhancement individually
Proposal 2: Not to define new performance requirement for PUSCH with CP-OFDM waveform based on Rel-16 DMRS enhancement

	R4-2004924
	Samsung
	Proposal 1: If requirements for URLLC multi-TRP transmission schemes with eMBB metric needed, prioritize with transmission scheme with SDM (scheme 1a), FFS on scheme 2a/2b
Proposal 2: Deprioritize URLLC enhancement with multi-TRP/multi-panel transmission for transmission schemes with TDM (scheme 3/4), pending on progress on performance requirements of Rel-16 URLLC WI

	R4-2004925
	Samsung
	Observation 1: With TRS configured, the performance can be close with ideal case
Observation 2: The performance with non-overlap is slightly better than full-overlapping with 1+1 layer combination

	R4-2003192
	Intel
	Proposal 1: For NR eMIMO performance requirements definition
· FR1: Consider scenarios with both simultaneous and non-simultaneous reception from multi-TRPs
· FR2: Prioritize scenarios with single Rx beam operation and non-simultaneous reception from multiple TRPs. Do not define requirements for scenarios with several independent Rx beams and simultaneous RX from multiple TRPs
Observation 1: Propagation delay difference may impact UE demodulation performance:
· The positive difference up to 2 us provides rather limited impact even for high MCS values for both 15 kHz and 30 kHz SCS
· The negative difference up to -0.5 us provides
· Sufficient impact on 30 kHz SCS with MCS 17
· Rather limited impact on 15 kHz SCS for all considered MCS values and MCS 4, 13 for 30 kHz SCS
Proposal 2: Reuse [-0.5, 2] us Rx timing difference requirements for Rel-16 eMIMO demodulation requirements for 15KHz SCS. For 30KHz SCS use 2us as upper bound on positive propagation delay difference. Study suitable negative upper on propagation delay difference for 30KHz SCS
Proposal 3: Further study suitable frequency error for different numerologies
Proposal 4: Discuss performance requirements definition for Rel-15 multi-TRP transmissions  schemes in the scope of Rel-16 eMIMO
Proposal 5: Define PDSCH performance requirements with multi-DCI scheduling only for non-overlapped PDSCH scheduling
Proposal 6: Define PDSCH performance requirements with multi-DCI scheduling with 2+2 layer combination among CWs
Proposal 7: Define PDSCH performance requirements with multi-DCI scheduling only with separate ACK/NACK feedback scheme
Proposal 8: Define performance requirements for PDSCH scheduled by single-DCI multi-TRP transmission scheme
Proposal 9: Define PDSCH scheduled by single-DCI performance requirements only for fully –overlapped scheduling approach 
Proposal 10: Define PDSCH scheduled by single-DCI performance requirements with 1+1 layer combination
Proposal 11: Define PDSCH demodulation requirements for repetition schemes 2a, 2b, 3 and 4
Proposal 12: Define PDSCH demodulation requirements for repetition scheme 1a

	R4-2003424
	Qualcomm
	Proposal 1: Among single DCI multi-TRP schemes, define performance requirements only for SDM scheme. Do not define requirements for URLLC multi-TRP schemes
Proposal 2: Define multi-DCI multi-TRP requirements only for non-overlapping PDSCH scheduling
Proposal 3: Use PDCCH scheduling with CORESET pool index configured for multi-DCI multi-TRP requirements
Proposal 4: Use separate ACK/NACK feedback for multi-DCI multi-TRP requirements
Proposal 5: Do not define requirements for UE rate matching for multi-DCI multi-TRP scheme.
Proposal 6: Do not consider the scenario that the TRSs/CSI-RSs collide between 2 TRP
Proposal 7: Define the multi-DCI multi-TRP requirements for 1+1 layer combination
Proposal 8: If any requirements are defined with timing offset between two TRPs, it should be ensured that all paths from both TRPs are within CP
Proposal 9: Differentiate the PDSCH configuration for multi-DCI and single-DCI scenario for SDM
Proposal 10: Define requirements for single-DCI SDM scheme with 1+1 layer combination
Proposal 11: Do not define any new PDSCH performance requirements for Rel-16 DMRS enhancement

	R4-2003686
	Huawei, HiSilicon
	Observation 1: Scheme 1a for URLLC is scheduled by single-DCI based multi-TRP transmission for eMBB
Observation 2: Scheme 2a and 2b are more suitable for channel with larger spread delay
Observation 3: Scheme 3 and 4 are more suitable for channel with larger Doppler shift and with different allocated number of symbols
Proposal 1: Not to define PDSCH requirement scheduled by single-DCI for multi-TRP/Panel transmission
Proposal 2: Not to define PDSCH requirements for URLLC multi-TRP transmission schemes in eMIMO WI
Proposal 3: Propose  not to define new performance requirements for PDSCH enhancement in DMRS sequence generation

	R4-2003685
	Huawei, HiSilicon
	Proposal 1: Focus on non-overlapping PDSCH resource allocation scheme only at the current stage
Proposal 2: Separate decoding of each PDSCH scheduled by multi-DCI scheduled by multi-DCI should be assumed 
Proposal 3: Both separate and joint HARQ-ACK feed  mode can be used in the test setup based on UE capability
Proposal 4: The total number of HARQ process should be limited and not larger than 16
Proposal 5: Set the timing and frequency offset as per different SCS
Proposal 6: Not consider UE rate match around a configured CRS patterns
Proposal 7: Not consider scenario that TRS/CSI-RS collision between 2 TRPs
Proposal 8: Configure two CORESET PoolIndex with value 0 and 1, each CORESTPool contains one CORRSET for one TRP PDCCH scheduling, with symbol #0 and #1 in time domain and FDMed half bandwidth respectively
Proposal 9: Consider both 2x2 and 2x4 antenna configuration with layer combination 2+2 for the following CBW/SCC/TDD patterns
· FR1 FDD: 10MHz /15KHz SCS
· FR1 TDD: 40MHz/30KHz SCS, TDD pattern 7DS2U, S=6:4:4

	R4-2004024
	Ericsson
	Proposal 1: Define at least partially-overlapping resource allocation scenario on top of the non-overlapping allocation case
Proposal 2: Set layer configuration 1+1 for 2Rx UE and 2+2 for 4Rx UE
Proposal 3: Set BS antenna correlation between two TRPs to 0
Proposal 4: Configure 2 CORRESET pool indexes for multi-DCI based multi-TRP transmission
Proposal 5: Define multi-TRP PDSCH transmission requirements for both FR1 and FR2
Proposal 6: Define multi-TRP PDSCH transmission requirements for 
· FR1 FDD SCS=15KHz, 10MHz CBW
· FR1 TDD SCS=30KHz, 40MHz CBW
· FR2 TDD SCS=120KHz,100MHz CBW
Proposal 7: Set timing offset between TRPs to
· [2]us for SCS=15KHz
· [1]us for SCS=30KHz
· [0.25]us for SCS=120KHz
Proposal 8: For Multi-TRP PDSCH transmission requirements, RAN4 should consider the scenario that the TRSs/CSI-RSs are collided between 2 TRPs
Proposal 9: RAN4 does not define the multi-TRP eMBB PDSCH demodulation requirements scheduled by the single-DCI

	R4-2004025
	Ericsson
	Proposal 1: RAN4 defines new PDSCH demodulation requirements for URLLC multi-TRP transmission schemes with the test metric 70% of maximum throughput
Proposal 2: Define PDSCH demodulation requirements for URLLC multi-TRP transmission schemes for both FR1 and FR2
Proposal 3: Define PDSCH demodulation requirements for URLLC multi-TRP transmission schemes for 
· FR1 FDD SCS=15KHz, 10MHz CBW
· FR1 TDD SCS=30KHz, 40MHz CBW
· FR2 TDD SCS=120KHz,100MHz CBW

	R4-2004026
	Ericsson
	Observation 1: Rel-15 DMRS sequence and Rel-16 sequence are identical for DMRS port index 1000/1001/1004/1005, If new UE performance tests are going to be defined by replacing the DMRS sequence, it is eventually applicable for UEs with 4 receiver antennas
Observation 2: No performance difference between Rel-15 DMRS sequence and Rel-16 DMRS sequence
Proposal 1: No performance define any new PDSCH performance requirement of Rel-16 DMRS enhancement



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.

Sub-topic 1-1: PDSCH requirement for Rel-15 Multi-TRP transmission schemes
In Rel-16, based on integrated framework of NR system, the details objectives for enhancements on multi-TRP/panel transmission are as follows:
· Enhancements on Multi-TRP/Panel transmission including improved reliability and robustness with both ideal and non-ideal backhaul:
· Specify downlink control signalling enhancements for efficient support of non-coherent joint transmission
· Perform study and,  if needed, 
· Multi-TRP techniques for URLLC requirements are included in this WI
This sub-topic mainly focuses to identify whether Rel-15 Multi-TRP transmission schemes should be discussed in the scope of Rel-16 eMIMO WI. 
Open issues and candidate options before e-meeting:
Issue 1-1-1: Whether to cover the Rel-15 Multi-TRP transmission schemes into the scope of Rel-16 eMIMO WI
· Proposals
· Option 1: Discuss performance requirements definition for Rel-15 multi-TRP transmission schemes in the scope of Rel-16 eMIMO (Intel)
· Option 2: No(Samsung, Qualcomm, Huawei, Ericsson) 
· Recommended WF
· 1 company discusses the issue 1-1-1. Issue 1-1-1 is not covered in the WID of Rel-16 eMIMO WI. Moderator would like to suggest companies to provide comments.


Sub-topic 1-2: PDSCH requirement for Rel-16 multi-TRP/Panel tranmission
In Rel-16, based on integrated framework of NR system, the details objectives for enhancements on multi-TRP/panel transmission are as follows:
· Enhancements on Multi-TRP/Panel transmission including improved reliability and robustness with both ideal and non-ideal backhaul:
· Specify downlink control signalling enhancements for efficient support of non-coherent joint transmission
· Perform study and,  if needed, 
· Multi-TRP techniques for URLLC requirements are included in this WI
In the RAN4#94-e meeting, RAN4 agree to define the PDSCH requirement scheduled by multi-DCI based multi-TRP/Panel transmission. Whether to define the PDSCH requirement scheduled by single-DCI based multi-TRP/Panel transmission is FFS. In this sub-topic, the open issue for general test setup for PDSCH requirement for multi-TRP/Panel transmission should be discussed 
Agreements in RAN4#94-e meeting
· Test cases design principle for multi-DCI
· Option 1: cover the following features
· PDSCH scheduling: overlapping, non-overlapping, and partial overlapping
· PDCCH scheduling: with/without CORESET pool index configured
· ACK/NACK feedback schemes: joint or separate 
· Other options not precluded
· Test cases design principle for single-DCI(If single-DCI is agreed )
· Option 1: cover the following features
· DMRS ports combination among two TRPs
· Two TCI states activation in single DCI code point
· PDSCH scheduling with overlap/non-overlapping
· Other options not precluded
· Test cases design principle for multi-DCI and single-DCI (If single-DCI is agreed )
· Option 1: Use same PDSCH configuration for multi-DCI and single-DCI scenario
· Option 2: Differentiate PDSCH configuration for multi-DCI and single-DCI scenario
· Test cases design principle for multi-DCI and single-DCI (If single-DCI is agreed )
· Option 1: consider the scenario that the TRSs/CSI-RS collide between 2 TRP
· Other options not precluded


Open issues and candidate options before e-meeting:
Issue 1-2-1: Test scenario of PDSCH requirement with Multi-TRP/Panel 
· Proposals
· Option 1(Intel):
· FR1: cover scenarios with both simultaneous and non-simultaneous reception from multi -TRP
· FR2: Prioritize scenarios with single Rx beam and non-simultaneous reception from multi-TRP
· No requirements with serval independent Rx beam and simultaneous reception from multi-TRP
· Option 2 (Samsung,)
· FR1: only cover scenarios with  simultaneous reception from multi –TRP for eMBB NCJT transmission 
· FR2: Prioritize scenarios with single Rx beam and  simultaneous reception from multi-TRP
· No requirements with serval independent Rx beam and simultaneous reception from multi-TRP
· Option 3 (Qualcomm, Huawei)
· FR1:only cover scenarios with simultaneous reception from multi -TRP


· Recommended WF
· 1 company discusses the issue 1-2-1. Moderator would like to suggest companies to provide more comments

Issue 1-2-2: test case design for PDSCH with multi-DCI and single-DCI (If scheduling by single-DCI is agreed)
· Proposals
· Option 1: Differentiate PDSCH configuration for multi-DCI and single –DCI scenario for SDM (Qualcomm, Samsung)
· Option 2: No
· Recommended WF
· 2 companies discuss the issue 1-2-2. Moderator would like to suggest companies to provide more comments


Issue 1-2-3: Define PDSCH requirement for FR1 or FR2
· Proposals
· Option 1: Both FR1 and FR2 (Samsung, Ericsson, Intel)
· Option 2: FR1 (Huawei)
· Recommended WF
· 4 companies discuss the issue 1-2-3. Moderator would like to suggest companies to provide more comments

Issue 1-2-4: SCS and BW
· Proposals
· Option 1(Ericsson): 
· FR1 FDD SCS=15KHz, 10MHz CBW
· FR1 TDD SCS=30KHz, 40MHz CBW
· FR2 TDD SCS=120KHz, 100MHz CBW
· Option 2(Huawei): 
· FR1 FDD SCS=15KHz, 10 MHz CBW
· FR1 TDD SCS=30KHZ, 40MHz CBW
· Recommended WF
· 2 companies discuss the issue 1-2-4. Moderator would like to suggest companies to provide more comments , 


Issue 1-2-5: Number of Rx beam direction (FR2 only)
· Proposals
· Option 1: only single Rx beam direction (Samsung,  Intel)
· Option 2: TBA
· Recommended WF
· 2 companies discuss the issue 1-2-5. Moderator would like to suggest companies to provide more comments



Issue 1-2-6: TCI state configuration and QCI-info
· Proposals
· Option 1 (Samsung): Introduce test cases with 2 TRPs/Panels configured associated with different TCI sates and QCL-info signals as details TCI state configuration
	TCI index
	Information
	FR1
	FR2

	TCI state #0
	Type 1 QCL information 
	SSB index
	SSB #0
	SSB #0

	
	
	QCL Type
	Type C
	Type C

	
	Type 2 QCL information
	SSB index
	N/A
	SSB #0

	
	
	QCL Type
	N/A
	Type D

	TCI state #1
	Type 1 QCL information 
	CSI-RS resource
	CSI-RS resource 1 from ‘CSI-RS for tracking’ configuration
	CSI-RS resource 1 from ‘CSI-RS for tracking’ configuration

	
	
	QCL Type
	Type A
	Type A

	
	Type 2 QCL information
	CSI-RS resource
	N/A
	CSI-RS resource 1 from ‘CSI-RS for tracking’ configuration

	
	
	QCL Type
	N/A
	Type D

	TCI state #2
	Type 1 QCL information 
	CSI-RS resource
	CSI-RS resource 2 from ‘CSI-RS for tracking’ configuration
	CSI-RS resource 2 from ‘CSI-RS for tracking’ configuration

	
	
	QCL Type
	Type A
	Type A

	
	Type 2 QCL information
	CSI-RS resource
	N/A
	CSI-RS resource 1 from ‘CSI-RS for tracking’ configuration

	
	
	QCL Type
	N/A
	Type D



· Option 2: TBA
· Recommended WF
· 1 company discusses the issue 1-2-6. Moderator would like to suggest companies to provide more comments


Issue 1-2-7: Test case design for assumption of UE receiver implementation 
· Proposals
· Option 1: RAN4 test design need to ensure receiver implementation agnostic with assumption of  single FFT operation (Samsung) 
· Option 2: TBA
· Recommended WF
· 1 company discusses the issue 1-2-7. Moderator would like to suggest companies to provide more comments

Issue 1-2-8: Timing offset configuration between 2TPs/Panels
· Proposals
· Option 1(Samsung): 
· FR1 FDD (15KHz SCS): 2 us, -0.5 us
· FR1 TDD (30KHz SCS): 1 us, -0.25 us
· FR2 TDD (120KHz SCS): 0.25us, -0.0625
· Option 2 (Intel)
· FR1 FDD (15KHz SCS): reuse [-0.5, 2]us
· FR1 TDD (30KHz SCS): 2 us as upper bound on positive propagation delay difference
· FFS on suitable negative upper bound on propagation delay difference
· Option 3 (Huawei): Following LTE setting for multi-DCI and set timing offset per different SCS
· FR1 FDD (15KHz SCS): 3 us
· FR1 TDD (30KHz SCS): 1.5us
· Option 4 (Qualcomm): If any requirements are defined with timing offset between two TRPs,  the timing offsets setting should be ensured that all paths from TRPs are within CP
· Option 5 (Ericsson):
· FR1 FDD (15KHz SCS): [2] us
· FR1 TDD (30KHz SCS): [1] us
· FR2 TDD (120KHz SCS): [0.25] us
· Recommended WF
· 5 companies discuss the issue 1-2-8 with different opinion. Moderator would like to suggest companies to provide more comment

Issue 1-2-9: Frequency offset configuration between 2TPs/Panels
· Proposals
· Option 1(Samsung):
· FR1 FDD (15KHz SCS): 200Hz
· FR1 TDD (30KHz SCS): 300Hz
· FR2 TDD (120KHz SCS): FFS (0~600Hz)
· Option 2 (Intel): FFS on study suitable frequency error for different numerologies
· Option 3 (Huawei): Following LTE setting for multi-DCI based set frequency offset per different SCS
· FR1 FDD (15KHz SCS): 300Hz
· FR1 TDD (30KHz SCS): 600Hz
· Recommended WF
· 3 companies discuss the issue 1-2-9. Moderator would like to suggest companies to provide more comments

Issue 1-2-10: PDCCH scheduling: with/without COREST pool index configured (multi-DCI based)
· Proposals
· Option 1: Configure 2 CORSET pool index for multi-DCI based on multi-TRP (Ericsson, Huawei, Qualcomm)
· Two CORSET pool index with 0 and 1, each TRP PDCCH with symbol#0 and symbol#1 in time domain and FDMed half bandwidth, respectively (Huawei)
· Recommended WF
· 3 companies discuss the issue 1-2-10. Moderator would like to suggest companies to provide more comments

Issue 1-2-11: Whether to consider the scenario with TRS/CSI-RS collide between 2 TRPs
· Proposals
· Option 1: Yes (Ericsson)
· Option 2: No (Qualcomm, Huawei)
· Recommended WF
· 3 companies discuss the issue 1-2-11. Moderator would like to suggest companies to provide more comments

Issue 1-2-12: BS antenna correlation between two TRPs 
· Proposals
· Option 1: 0 (Ericsson)
· Option 2: TBA
· Recommended WF
· 1 company discusses the issue 1-2-12. Moderator would like to suggest companies to provide more comments

Issue 1-2-13: PDSCH decoding
· Proposals
· Option 1: Separate decoding of each PDSCH scheduled by multi-DCI (Huawei, Qualcomm?)
· Option 2: TBA
· Recommended WF
· 2 companies discuss the issue 1-2-13. Moderator would like to suggest companies to provide more comments

Issue 1-2-14: Whether to consider joint or separate ACK/NACK feedback into test setup
· Proposals
· Option 1: Separate ACK/NACK feedback for multi-DCI multi-TRP requirement (Qualcomm)
· Option 2: Both separate and joint HARQ-ACK feedback mode can be used in the test setup based on UE capability (Huawei, Samsung)
· Recommended WF
· 3 companies discuss the issue 1-2-14. Moderator would like to suggest companies to provide more comments



Issue 1-2-15: The total number of HARQ process
· Proposals
· Option 1(Huawei): The total number of HARQ process should be limited and not larger than 16
· FR1 FDD (15KHz SCS): 4
· FR1 TDD (15KHz SCS): DDDSU with 8->6, 6+6=12 HARQ process
· FR1 TDD (30KHz SCS): 7DS2U with 8, as per the current configuration, 8+8=16 HARQ process
· Option 2: TBA
· Recommended WF
· 1 company discuss the issue 1-2-15. Moderator would like to suggest companies to provide more comments

Issue 1-2-16: UE rate-matching behaviour
· Proposals
· Option 1: Not to define requirement for UE rate-matching around a configured CRS pattern (Huawei, Qualcomm)
· Option 2: TBA
· Recommended WF
· 2 companies discuss the issue 1-2-16. Moderator would like to suggest companies to provide more comments

Issue 1-2-17: Scrambling sequences
· Proposals
· Option 1: Different scrambling sequences for PDSCH scheduled by different DCIs should be configured (Huawei?)
· Option 2: TBA
· Recommended WF
· 1 company discusses the issue 1-2-17. Moderator would like to suggest companies to provide more comments


Sub-topic 1-3: PDSCH requirement for multi-DCI scheduled based multi-TRP/Panel transmission schemes
In Rel-16, based on integrated framework of NR system, the details objectives for enhancements on multi-TRP/panel transmission are as follows:
· Enhancements on Multi-TRP/Panel transmission including improved reliability and robustness with both ideal and non-ideal backhaul:
· Specify downlink control signalling enhancements for efficient support of non-coherent joint transmission
· Perform study and,  if needed, 
· Multi-TRP techniques for URLLC requirements are included in this WI
In the RAN4#94-e meeting, RAN4 agree to define the PDSCH requirement scheduled by multi-DCI based multi-TRP/Panel transmission. Meanwhile, the test case design with detail parameters was discussed to specify the related requirement. In this sub-topic, the open issue for detail parameters for PDSCH requirement for multi-TRP/Panel transmission based on multi-DCI scheduling
Agreements in RAN4#94-e meeting
· PDSCH resource allocation scheduled by multi-DCI
· Define PDSCH performance requirements for non-overlapping resource allocation
· Whether to define PDSCH performance requirements for other scheduling schemes
· Option 1: Partial overlapping
· Option 2: Full-overlapping
· Option 3: Both full overlapping and partial overlapping
· Option 4: No other schemes
· Test configuration for Non-overlapping
· Layer combination
· Option 1: 2+2
· Option 2:1+1
· Option 3:1+2 and 2+1
· Option 4: both options 1, 2 and 3
· Time offset
· Option 1: [2] us
· Other options not precluded
· Frequency offset
· Option 1: [0] us
· Other options not precluded
· ACK/NACK
· Option 1: Joint feedback
· Option 2: separate feedback
· PDCCH scheduling
· Option 1: with/without CORESET pool index configured
· Other options are not precluded
· Test configuration for Full-overlapping (if agreed)
· Layer combination
· Option 1: 2+2
· Option 2:1+1
· Option 3:1+2 and 2+1
· Option 4: both options 1, 2 and 3
· Time offset
· Option 1: [2] us
· Other options not precluded
· Frequency offset
· Option 1: [0] us
· Other options not precluded
· ACK/NACK
· Option 1: Joint feedback
· Option 2: separate feedback
· PDCCH scheduling
· Option 1: with/without CORESET pool index configured
· Other options are not precluded
· Test configuration for Partial-overlapping (if agreed)
· Layer combination
· Option 1: 2+2
· Option 2:1+1
· Option 3:1+2 and 2+1
· Option 4: both options 1, 2 and 3
· Time offset
· Option 1: [-0.5] us
· Other options not precluded
· Frequency offset
· Option 1: [0] us
· Other options not precluded
· ACK/NACK
· Option 1: Joint feedback
· Option 2: separate feedback
· PDCCH scheduling
· Option 1: with/without CORESET pool index configured
· Other options are not precluded


Open issues and candidate options before e-meeting:
Issue 1-3-1: Whether to define PDSCH performance requirements for other scheduling schemes
· Proposals
· Option 1: at least partially overlapping (Samsung, Ericsson)
· Option 2: only non-overlapping(Huawei, Qualcomm, Intel)
· Recommended WF
· 5 companies discuss the issue 1-3-1. Moderator would like to suggest companies to provide more comments 

Issue 1-3-2: Test parameters for non-overlapping scheduling 
Issue 1-3-2-1: layer combination for non-overlapping scheduling 
· Proposals
· Option 1: 1+1 (Qualcomm)
· Option 2: 2+2 (Samsung, Intel)
· Option 3 (Ericsson):
· 1+1 for 2Rx UE 
· 2+2 for 4Rx UE
· Option 4:  Both 2+2 for 2Rx and 4Rx UE (Huawei)
· Recommended WF
· 5 companies discuss the issue 1-3-2-1. Moderator would like to suggest companies to provide more comments 

Issue 1-3-2-2: Timing offset for non-overlapping scheduling
· Proposals
· Option 1(Samsung): 
· FR1 FDD (15KHz SCS): 2 us
· FR1 TDD (30KHz SCS): 1 us
· FR2 TDD (120KHz): 0.25 us
· Recommended WF
· 1 company discusses issue 1-3-2-2. Moderator would like to suggest companies to provide more comments 


Issue 1-3-2-3: Frequency offset for non-overlapping scheduling
· Proposals
· Option 1: 0 Hz (Samsung)
· Option 2 (Huawei):
· 300 Hz for SCS =15KHz
· 600 Hz for SCS =30KHz
· Recommended WF
· 2 companies discuss Issue 1-3-2-2. Moderator would like to suggest companies to provide more comments 


Issue 1-3-2-4: ACK/NACK feedback scheme
· Proposals
· Option 1: only with separate ACK/NACK feedback (Intel)
· Option 2: joint ACK/NACK feedback (Samsung) 
· Recommended WF
· 2 companies discuss Issue 1-3-2-4. Moderator would like to suggest companies to provide more comments 


Issue 1-3-2-5: Test configuration for PDSCH with non-overlapping summary
· Proposals
· Option 1(Huawei):
· PDCCH configuration 
·  CORESETPoolIndex = 0, 1, each with one CORESET configured for each PDCCH
· Symbols for PDCCH: 0, 1
· Number of PRB, Half of the channel bandwidth with contiguous RB allocation and non-interleaved CCE-to-REG mapping
· K0=0
· AL=8
· PDSCH configuration for each TRP
· PDSCH resource mapping type: Type A
· Resource allocation type: Type 1
· DM-RS: DM-RS configuration type 1 with single-symbol DM-RS: 1+1
· Antenna ports indexes: such as {1000,1001} and {1002,1003}, i.e. different CDM groups for two TRPs
· Staring symbol (S): 2
· Time duration (L): 12
· 

Frequency domain: half of the maximum bandwidth by indicating the start resource block , the allocated resource blocks 
· Layer combination: 2+2
· Number of HARQ process
· FR1 FDD (15KHz SCS): 4
· FR1 TDD (15KHz SCS): DDDSU with 8->6, 6+6=12 HARQ process
· FR1 TDD (30KHz SCS): 7DS2U with 8, as per the current configuration, 8+8=16 HARQ process
· Time offset and frequency offset
· Timing offset: 3 us for 15KHz SCS, 1.5 us for 30KHz SCS
· Frequency offset: 300Hz for 15KHz SCS, 600Hz for 30KHz SCS
· Option 2: TBA
· Recommended WF
· 1 company discusses Issue 1-3-2-5. Moderator would like to suggest companies to provide more comment on previous issue firstly


Issue 1-3-3: Test parameters for partial-overlapping scheduling (if agreed)
Issue 1-3-3-1: layer combination 
· Proposals
· Option 1: 1+1 (Samsung)
· Option 2: TBA
· Recommended WF
· 1 company discusses Issue 1-3-3-1. Moderator would like to suggest companies to provide more comments 


Issue 1-3-3-2: Timing offset for partial -overlapping scheduling 
· Proposals
· Option 1 (Samsung): 
· FR1 FDD (15KHz SCS): -0.5 us
· FR1 TDD (30KHz SCS): -0.25 us
· FR2 TDD (120KHz SCS): -0.0625 us
· Option 2: TBA
· Recommended WF
· 1 company discusses Issue 1-3-3-2. Moderator would like to suggest companies to provide more comments 


Issue 1-3-3-3: Frequency offset for partial -overlapping scheduling
· Proposals
· Option 1: 0Hz (Samsung)
· Option 2: TBA
· Recommended WF
· 1 company discusses Issue 1-3-3-3. Moderator would like to suggest companies to provide more comments 

Issue 1-3-3-4: ACK/NACK for partial overlapping scheduling
· Proposals
· Option 1: separate ACK/NACK feedback (Samsung)
· Option 2: TBA
· Recommended WF
· 1 company discuss issue 1-3-3-4. Moderator would like to suggest companies to provide more comments 

Sub-topic 1-4: PDSCH requirement for single-DCI scheduled based multi-TRP/Panel transmission schemes
In Rel-16, based on integrated framework of NR system, the details objectives for enhancements on multi-TRP/panel transmission are as follows:
· Enhancements on Multi-TRP/Panel transmission including improved reliability and robustness with both ideal and non-ideal backhaul:
· Specify downlink control signalling enhancements for efficient support of non-coherent joint transmission
· Perform study and,  if needed, 
· Multi-TRP techniques for URLLC requirements are included in this WI
In the RAN4#94-e meeting, RAN4 agree to define the PDSCH requirement scheduled by multi-DCI based multi-TRP/Panel transmission. Whether to define the PDSCH requirement scheduled by single-DCI based multi-TRP/Panel transmission is FFS. In this sub-topic, the test scope of PDSCH requirement with single-DCI scheduling. Meanwhile, if agreed to introduce requirement, the test parameters for requirement should be discussed
Agreements in RAN4#94-e meeting
· FFS to define PDSCH requirement scheduled by single-DCI based multi-TRP/Panel transmission
· Test design (if agreed to introduce PDSCH requirement scheduled by single-DCI for eMBB)
· PDSCH resource allocation scheduled by single-DCI
· Option 1: Full overlapping
· Option 2: Non-overlapping
· Other options are not precluded
· Layer combination
· Option 1: 1+1 for full overlapping
· Other options are not precluded
· Option 2: Non-overlapping
· Other options are not precluded
· TCI state
· Option 1: Two TCI state activation in single TCI code point
· Other options are not precluded
· Timing offset among 2TPs
· Option 1: [0] us
· Other options are not precluded
· Frequency offset among 2TPs
· Option 1: [300] Hz
· Other options are not precluded

Open issues and candidate options before e-meeting:
Issue 1-4-1: Whether to define PDSCH demodulation requirement for single-DCI 
· Proposals
· Option 1: Yes (Intel, Samsung, Qualcomm)
· Option 2: No (Ericsson, Huawei)
· Recommended WF
· 5 companies discuss Issue 1-4-1. Moderator would like to suggest companies to provide more comments 


Issue 1-4-2: Test parameter for resource allocation (if agreed to introduce PDSCH demodulation requirement for single-DCI)
· Proposals
· Option 1: full-overlapped (Intel, Samsung, Qualcomm)
· Option 1a: Only with full-overlapped (Intel, Qualcomm)
· Option 2: TBA
· Recommended WF
· 3 companies discuss Issue 1-4-2. Moderator would like to suggest companies to provide more comments 

Issue 1-4-3: Test parameter for full-overlapped (if agreed)
Issue 1-4-3-1: Test parameter for layer combination
· Proposals
· Option 1: 1+1for full overlapping (Intel, Samsung)
· Option 2: TBA
· Recommended WF
· 2 companies discuss Issue 1-4-3-1. Moderator would like to suggest companies to provide more comments 

Issue 1-4-3-2: Test parameter for timing offset 
· Proposals
· Option 1: 0 us for full overlapping scheduling (Samsung)
· Option 2: TBA
· Recommended WF
· 1 company discusses Issue 1-4-3-2. Moderator would like to suggest companies to provide more comments 

Issue 1-4-3-3: Test parameter for frequency offset
· Proposals
· Option 1(Samsung):
· FR1 FDD (15KHz SCS):  200Hz
· FR1 TDD (30KHz SCS):  300Hz
· FR2 TDD (120KHz SCS): FFS
· Option 2: TBA
· Recommended WF
· 1 company discusses Issue 1-4-3-3. Moderator would like to suggest companies to provide more comments 


Issue 1-4-3-4: Test parameter for TCI state 
· Proposals
· Option 1: Two TCI state configuration (Samsung)
· Option 2: TBA
· Recommended WF
· 1 company discusses Issue 1-4-3-4. Moderator would like to suggest companies to provide more comments 


Sub-topic 1-5: PDSCH requirement for URLLC multi-TRP/Panel transmission schemes
In Rel-16, based on integrated framework of NR system, the details objectives for enhancements on multi-TRP/panel transmission are as follows:
· Enhancements on Multi-TRP/Panel transmission including improved reliability and robustness with both ideal and non-ideal backhaul:
· Specify downlink control signalling enhancements for efficient support of non-coherent joint transmission
· Perform study and,  if needed, 
· Multi-TRP techniques for URLLC requirements are included in this WI
In the RAN4#94-e meeting, RAN4 agree to not define PDSCH requirements for URLLC multi-TRP transmission schemes with reliability transmission with lower BLER test metric (e.g., lower than 1% BLER) in Rel-16 NR eMIMO WI. And whether to introduce the PDSCH requirements for URLLC multi-TRP transmission schemes with test metric @70% maximum TP is FFS. Based on RAN1 feature, this sub-topic mainly focuses to identify whether new PDSCH demodulation with scheduled by single-DCI for URLLC requirements should be specified. Meanwhile, if RAN4 agree to define the requirement, RAN4 should discuss the test case design to verify the functionality of Multi-TRP/Panel transmission.
Agreements in RAN4#94-e meeting
· No PDSCH requirements for URLLC multi-TRP/Panel Transmission schemes with reliability transmission with lower BLER test metric (e.g., lower than 1% BLER) in Rel-16 NR eMIMO WI
· Whether to define PDSCH requirements for URLLC multi-TRP transmission schemes with test metric @70% maximum TP
· Option 1: Yes
· Option 2: Deprioritize
· Option 3: No
· URLLC multi-TRP transmission schemes (if agreed)
· Option 1: Down selection to scheme 1a and 4
· Option 2: Define PDSCH demodulation requirements for repetition schemes 2a, 3 and 4
· Other options not precluded

Open issues and candidate options before e-meeting:

Issue 1-5-1: Whether to define PDSCH requirement requirements for URLLC multi-TRP transmission schemes with the test metric 70% of maximum throughput
· Proposals
· Option 1: Yes (Ericsson, Intel)
· Option 2: No (Huawei, Qualcomm)
· Option 3: Deprioritize the detailed test case design for URLLC test cases pending on the progress to test case design for eMBB based NCJT Multi-TRP and normal URLLC test cases under Rel-16 URLLC WI (Samsung)
· Option 4: Define PDSCH requirement requirements for URLLC multi-TRP transmission schemes with the test metric 1%BLER (Intel)	
· Recommended WF
· 5 companies discuss Issue 1-5-1, hold different opinions. Moderator would like to suggest companies provide more comments and possible compromise in order to move forward


Issue 1-5-2:  Test case design
· Proposals
· Option 1: Only focus on test scope of URLLC discussion in Q2 2020 (Samsung)
· Option 2: TBA
· Recommended WF
· 1 company discusses issue 1-5-2. Moderator would like to suggest companies provide more comments 

Issue 1-5-3: URLLC multi-TRP transmission schemes (if agreed to introduced)
· Proposals
· Option 1: Scheme 1a, FFS scheme 2a and scheme 2b, Deprioritize TDM (scheme 3 and scheme 4) pending on performance requirements of Rel-16 URLLC WI (Samsung)
· Option 2: Scheme 1a, 2a, 2b, 3 and 4 (Intel)
· Option 3: Scheme 2a, 3 and 4 (Ericsson)
· Recommended WF
· 3 companies discuss issue 1-5-3. Moderator would like to suggest companies provide more comments 

Issue 1-5-4: Requirement for FR1 or FR2
· Proposals
· Option 1: Both FR1 and FR2 (Ericsson)
· Option 2: TBA
· Recommended WF
· 1 company discusses Issue 1-5-4. Moderator would like to suggest companies provide more comments 

Issue 1-5-5: SCS and BW
· Proposals
· Option 1(Ericsson):
· FR1 FDD (15KHz SCS):  10MHz CBW
· FR1 TDD (30KHz SCS):  40MHz CBW
· FR2 TDD (120KHz SCS): 100MHz CBW
· Option 2: TBA
· Recommended WF
· 1 company discusses Issue 1-5-5. Moderator would like to suggest companies provide more comments 

Sub-topic 1-6: PDSCH requirement based on Rel-16 DMRS enhancement 
In Rel-16, in order to reach some level PAPR as data symbols, new DMRS sequence generation has been introduced intending to reduce the PAPR for PDSCH/PUSCH using CP-OFDM waveform and PUSCH/PUCCH using DFT-s-OFDM. For receiver performance requirement respective RAN4 should identify whether PDSCH/PUSCH/PUCCH performance is required to verify DMRS sequence enhancement functionality
In the RAN4#94-e meeting, RAN4 agreed to not define PUSCH/PUCCH requirement based on Rel-16 DMRS enhancement, and FFS for PDSCH requirement based on Rel-16 DMRS enhancement. This subtopic mainly focuses to identify impact on the performance requirements of UE demodulation requirements with lower PAPR RS.
Agreements in RAN4#94-e meeting
· Whether to define PDSCH requirement based on Rel-16 DMRS enhancement
· Option 1: Define one DL test to verify receiver processing of Rel-16 DMRS enhancement
· Option 1a: if defined, existing UE performance test cases can be reused or replaced with Rel-16 DMRS configuration without requirements and other test parameters modification 
· Option 1b: One new test case with test parameters modification 
· Option 2: Not to define any new PDSCH performance requirement of Rel-16 DMRS enhancement
· No new PUSCH requirement based on Rel-16 DMRS enhancement for CP-OFDM
Open issues and candidate options before e-meeting:


Issue 1-6-1: Whether to define PDSCH requirement based on Rel-16 DMRS sequence
· Proposals
· Option 1: No (Huawei, Ericsson, Samsung, Intel)
· Option 2: If needed, verify Rel-16 DMRS enhancement feature jointly together with test cases designed for multi-TRP/Panel transmission. No individual test case is defined to verify the Rel-16 DMRS enhancement feature (Samsung)
· Option 3: Yes (DCM)	
· Recommended WF
· 3 companies discuss Issue 1-6-1. 2 companies provide the initial simulation results to show there is no demodulation performance with configured Rel-15 DMRS and Rel-16 DMRS sequence without changed test parameters. 1 company provide the initial simulation results to show some performance difference with changed test parameters of Rel-15 PDSCH configuration. Moderator would like to suggest companies to provide more comments 

Issue 1-6-2: Whether to define PUSCH requirement with CP-OFDM waveform based on Rel-16 DMRS sequence
· Proposals
· Option 1: No (Samsung, Ericsson, Intel, Huawei )
· Option 2: TBA
· Recommended WF
· Option 1 is the previous agreement based on majority view in last meeting. 1 company discusses issue 1-6-2 to further clarify the necessary of whether to introduce the PUSCH requirement and provide initial simulation results to show there is no demodulation performance with configured Rel-15 DMRS and Rel-16 DMRS sequence. Moderator would like to suggest companies to provide more comments 

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

	XXX
	Sub topic 1-1: 
Sub topic 1-2:
….
Others:

	Samsung
	Issue 1-1-1
We prefer to no define requirement and no discussion for Rel-15 multi-TRP. It is not covered in the WID of eMIMO. Meanwhile, there are many important features defined in this WI, such as multi-DCI scheduling, single-DCI scheduling enhancement, and URLLC. From scheduling and RAN4 work efforts, we should focus on the requirements of these important features.

Issue 1-2-1
Regarding FR1 with non-simultaneously reception from multi-TRP, generally, it belongs to the Rel-15 feature with DPS transmission configured different TCI state for each TRP. As mentioned,  in Issue 1-1-1, we prefer to no requirement, it is out of scope for eMIMO
Regarding FR2, from RAN4 RF and RRM core requirement aspects, it is not supported with multi-beam simultaneously receiving.  We are fine with No requirement with serval independent Rx beam and simulations reception from multi-TRP
Regarding with single Rx beam and non-simultaneous reception, the test can be verifed the UE receiver with different Rx beam configured different TCI state for each TRP. While as mentioned, it belongs to Rel-15 feature with DPS transmission, out of scope for eMIMO
In order to verify the proper receiver with different two TRPs associated with different TCI states and QCL-info signals,  we propose option 2 as
FR1: only cover scenario with simultaneous reception from multi-TRP
FR2: Prioritize the scenario with single Rx beam with simultaneous reception from multi-TRP

Issue 1-2-2
Based on RAN1 agreement, corresponding new PDCCH schemes including TCI state scheduling, HARQ schemes DMRS port mapping, UE rate-matching were introduced for multi-TRP transmission. It is essential to define requirement with verifying the UE processing. Considering the RAN4 workload and test coverage,  we are fine to differentiate the PDSCH configuration to cover RAN1 features
 
Issue 1-2-3
We are fine with define PDSCH requirement with FR1 and FR2, since there is no restriction for requirement of multi-TRP transmission. Meanwhile, from RAN1 design perspective, Transmissions from different TRP/Panels can be associated with different Rx beam directions, and different QCL-D information can be indicated by single/multi-DCIs, so it is essential to define requirement with FR2 to verify UE proper receiver processing

Issue 1-2-4
We are fine with option 1, which reuses the existed SCS and CBW configuration for Rel-15 UE demodulation requirement. Same reason with issue 1-2-3, it is essential to consider the requirement of FR2.

Issue 1-2-5
From RAN1 design, transmissions from different TRP/Panels can be associated with different Rx beam directions, and different QCL-D information.  From RAN4 RF and RRM core requirement aspects,  RAN4 defines the requirements base on the assumption that UE not capable of supporting simultaneously multi Rx beam directions for FR2

Issue 1-2-7
We prefer to define the requirement based on the assumption with single FFT opeartion, it should be the baseline 
Regarding time/frequency synchronization, RAN1 design for multi-TRP/Pannel transmission following the assumption that “the UE may assume that the UE may receive DL transmission from multiple TRP within a CP with single/multiple FFT windows”.
From RAN4 requirements perspective, we need to design proper test cases in a receiver implemantion agnostic  manner meanwhile the requirements defined should be based on the assumption with single FFT operation.

Issue 1-2-8
Regarding detailed time/frequency offset among two TPs/Panels, we need to decide proper values with comprehensive consideration of realistic deployment scenrios,  transmitter impairment perfromance in BS side , acceptable performance loss  with proper UE processing in receiver side and enough performance gap to differeriate UE behavior.
For timing offset, {2us, -0.5us} were used in TM10 test cases considering different performance impact with negative and positive timing offset refer to FFT window. 
In order to guarantee the timing offset within CP range, we propose the timing offset should be scaled with SCS when taking the timing offset for test case design
As for details value, we are open to discussion


Issue 1-2-9
For frequency offset, 0.1 ppm was specified as minimum RF frequency requirement for BS absolute frequency error. In reality, better performance can be achievable especially for multi-TRP/Panel deployment scenarios when these TRPs/Panels share same reference LO.  For FR2, it would be multi-Panels deployment which share same PLL and  the frequency offset would be quite small in BS transmitter side for FR2

Issue 1-2-10
We are fine with option 1 with configure 2 CORSET pool index for multi-DCI

Issue 1-2-11
We prefer to no define consider TRS/CSI-RS,
Since the typical scenario for  TRP transmission is ideal backhaul, from network perspective , reasonable network scheduling should try to immigrate the performance loss to avoid this colliding 
Meanwhile, the overall performance will be degraded for UE processing with different TCI states coming from different TRP

Issue 1-2-12
We are fine option 1

Issue 1-2-13
We prefer to further discussion 

Issue 1-2-14
Based on RAN1 agreement, both joint ACK/NACK and separate ACK/NACK can be supported.  
We prefer to introduce the both feedback mode into the test setup 

Issue 1-2-15
we prefer to further discussion 

Issue 1-2-16
Based on RAN1 agreement, new UE rate-matching feature is introduced for multi-DCI scheduling with multi-TRP transmission. The UE should rate match the configured CRS pattern associated with a higher signaling  index per CORESET (if configured) and are applied to the PDSCH scheduled with a DCI detected on a CORESET with the same higher layer index. 
Then, we think it is need to introduce the requirement to verify the UE rate match behavior

Issue 1-2-17
Based on RAN1 agreement, at least for eMBB with M-DCI NCJT in order to generate different PDSCH scrambling sequences, support enhancing RRC configuration to configure multiple dataScramblingIdentityPDSCH, we are fine to option1

Issue 1-3-1
From the UE receiving processing perspective, partial-overlapping is the complicate scenario to verify the proper UE behavior with rate matching, channel estimation, noise estimation. Meanwhile, it is new feature introduced in RAN1 to support multi-TRP transmission. 
As for  full overlapping, since we have considered for single-DCI based, we are open to discussion as FFS

Issue 1-3-2-1
For layer combination, RAN1 can support layer combinations from two TRPs :1+1, 1+2, 2+1, 2+2
For non-overlapping, since there is no interference from Two TRP, for each TRP, it can be regarded as Rel-15 rank2 reception, we prefer to verify the UE receiver behavior with the maxium support layer combination

Issue 1-3-2-2
As mentioned, the timing offset {2us, -0.5us} were used in TM10 test cases considering difference impact with negative and positive timing offset refer to FFT window. Compared with LTE, different SCS can be supported, thus, the value should be scaled with SCS to guarantee the timing offset within the CP range. To compact the test, we prefer to configured the positive timing offset for non-overlapping cases
multi-DCI based on scheme target for separate location and/or non-ideal backhaul deployments with multi-TRPs transmission,  to differentiate the test case, we prefer to configure the maximum positive timing offset

Issue 1-3-2-3
We are open to discussion. We have considering impact of timing offset for test case,  to differentiate the test case,  we slightly prefer to no frequency offset in non-overlapping test case
Issue 1-3-2-4
For non-overlapping scenario, the UE behavior for each TP should be similar. Then, we prefer to introduce the joint ACK/NACK into the test cases.

Issue 1-3-2-5
We are open to further discussion, when the general test parameters are stable

Issue 1-3-3-1
From the UE receiving processing perspective, partial-overlapping is the complicate scenario to verify the proper UE behavior with rate matching, channel estimation, noise estimation. For reduce the test effort, we prefer to consider option 1 with 1+1

Issue 1-3-3-2
We are open to further discussion .As mentioned issue 1-3-2-2, to differentiate the test case, we prefer to configure the  negative timing offset with small value, 

Issue 1-3-3-3
We are open to discussion. We have considering impact of timing offset for test case, to differentiate the test case,  we slightly prefer to no frequency offset in non-overlapping test case.

Issue 1-3-3-4
For non-overlapping scenario, we prefer to introduce the separate ACK/NACK into the test cases.

Issue 1-4-1
For single –DCI based scheduling, RAN1 can support that different layer combination. The DMRS port can be indicated with 2 TCI state in a DCI code point, e.g, in case of 1+1 lay combination, the DMRS port should be {0},{2} in two CDM groups
For single-DCI based Multi-TRP/panel transmission with at least one configured TCI states for the serving cell of scheduled PDSCH containing 'QCL-TypeD', In that sense, it is necessary to verify receiver progressing based on single-DCI scheduling.

Meanwhile, from network  deployment aspect, single DCI and multi-DCI schemes are related different deployment scenarios i.e. single DCI based on scheme majorly target for co-location and/or ideal-backhaul deployment, while multi-DCI based on scheme target for separate location and/or non-ideal backhaul deployments with multi-TRPs transmission. Generally, the UE receiver processing aspect may be different 

Meanwhile, from the UE feature list, single-DCI and multi-DCI are two kinds of feature. It UE can only support single-DCI based, there is no requirement to test and test coverage cannot be stratified. 
For details test case for both single-DCI and multi-DCI, we can further discuss how to differentiate them to guarantee the test coverage.



Issue 1-4-2
We are fine with option 1

Issue 1-4-3-1
Regarding the test cases, the general rule is to ensure the test coverage on physical layer features meanwhile limit RAN4 worklaod and test effort. We prefer to focus on the typical scenario. As mentioned, single-DCI scheduling is enhancement of Rel-15 single TRP.


Issue 1-4-3-2
Since the typical scenario of single-DCI scheduling is co-location and/or ideal-backhaul deployment, The timing offset between two TRP can be minor, so, we suggest to set the timing offset is 0.

Issue 1-4-3-3
We are open to further discussion 

Issue 1-4-3-4
Since the Two TCI state indicated in one TCI code point is the enhancement, such as layer combination, and DMRS port indication. Two TCI states should be introduced as the test case.

Issue 1-5-1
Based on the WID, it is necessary to consider the requirement with URLLC multi-TRP transmission schemes. Considering the parallel discussion on introducing Rel-15/Rel-16 URLLC performance requirement is still on-going under Rel-16 URLLC enhancement WI for the test cases and test parameters for high BLER with 1%.  Meanwhile, based on RAN1 agreement and discussion, URLLC multi-TRP/Panel transmission is mainly with single-DCI scheduled. 
Generally, the transmission schemes in URLLC, such as scheme 1a, 2a/2b can be covered with singe-DCI based for eMBB with NCJT for resource allocation, only with RVs can be same or different for different layer for each TRP.
Scheme 3/4 has similar structure with mini-slot based repetition/ slot based repetition for single TRP transmission, discussed in Rel-16 URLLC enhancement and Rel-15 URLLC, separately.
From the feature itself, we are fine to define the requirement. As mentioned, most likely the test parameters for URLLC are reused from multi-TRP/panel NCJT transmission. We suggest to deprioritize detailed test case design for URLLC enhancement after we have stable test case design for eMBB NCJT and Rel-16 URLLC WI to save RAN4 efforts.

Issue 1-5-2
As mentioned in Issue 1-5-1, considering the details test cases for eMBB NCJT is under discussion with many open issues. We suggest to focus on the test scope of URLLC discussion in Q2. Not to discuss the detailed test cases for requirement
Issue 1-5-3
RAN1 define 5 transmission scheme for URLLC enhancement based on multi-TRP transmission by single-DCI. To compact the test case, it is not practical to  define the requirement for all the transmission schemes
Scheme 1, 2a/2b have the similar structure with eMBB NC-JT, such as TCI indication framework for singe PDCCH. Among these transmission schemes, scheme 1a is more typical scenario with considering overlapped time and frequency resource with two TCI states, it can be regarded as the enhancement of SFN JT transmission based on Rel-15 from multi-TRP with single TCI state.
In that sense, we prefer to define with scheme1a firstly.
Scheme2/2b is with non-overlapping resource allocation, which is covered with multi-DCI scheduling. Meanwhile, additional UE capability is needed. Additionally, the UE capability is under discussion.  We suggest to FFS in current stage
Scheme 3/4 has similar structure with mini-slot based repetition/slot based repetition for single TRP transmission, discussed in Rel-16 URLLC WI, we prefer to deprioritize URLLC enhancements for scheme 3/4

Issue 1-5-4
Generally, We are fine with option 1 if URLLC requirement is introduced

Issue 1-5-4
Generally, we are fine with option 1 if URLLC requirement is introduced, since there is no restriction with multi-TRP with FR1 or FR2,

Issue 1-5-5
We are fine with option 1 if URLLC requirement is introduced.

Issue 1-6-1
From receiver performance requirements perspective, we may need to verify proper BS/UE processing when Rel-16 DMRS sequence configured.  Based initial results with configured Rel-15 and Rel-16 DRMS, there is no performance difference.  
Aa mentioned, Rel-16 NR eMIMO introduces the new PDCCH schemes including TCI state scheduling, DMRS port mapping for multi-TRP/multi-panel transmission. The DMRS port mapping for multi-TRP can belong to different CDM group with 2TCI states as following agreement 
When 2 TCI states are indicated by a TCI code point, at least for DMRS type 1 and type 2 for eMBB, if indicated DMRS ports are from two CDM groups, 
-	the first TCI state is applied to the first indicated CDM group
-	the second TCI state is applied to the second indicated CDM group
In that sense, if needed, we can verify Rel-16 DMRS enhancement feature jointly together with test cases designed for multi-TRP/Panel, No individual test case is to be defined.

Issue 1-6-2
We prefer to option 1 not to define the requirement with keep the agreement in the last meeting
Option 1 is agreement in the last meeting, with further clarification, the simulation results are provided to investigate the difference with Rel-15 and Rel-16 DMRS. 
With changing DMRS port mapping index is changed as {2, 3}, the value of cinit can be different. While there is no performance requirements difference with new or Rel-15 DMRS from receiver baseband processing perspective, only changing the test parameter for DMRS sequence generation, which is shown with our contribution.

	Qualcomm
	Issue 1-1-1: In our opinion, eMIMO WID was exclusively for Rel-16 items that were finalized in RAN1. It already has enough items to work on, given the limited timeframe. So, we should not add more work to this WI.
Issue 1-2-1: For FR1, we prefer to only cover scenarios with simultaneous reception from multi-TRP. For FR2, we should not define the requirements for m-TRP. It is not practical to assume multiple TRPs to be in the same QCL relationship to ensure same Rx beam. Also, most UEs in the field do not support receiving with multiple Rx beams.
Issue 1-2-2: We are open to use different MCS/Rank etc. for single DCI and multi-DCI cases. However, differentiation is a broad term and needs to be more clear.
Issue 1-2-3: Based on reasons given for Issue 1-2-1, we support Option 2.
Issue 1-2-4: Support Option 2.
Issue 1-2-5: We prefer not to define FR2 requirements.
Issue 1-2-6: Ok with TCI states for FR1. For FR2, we first need to agree to define requirements for FR2.
Issue 1-2-7: Ok with Option 1.
Issue 1-2-8, 1-2-9: This is also discussed separately under subtopic 1-3 and 1-4. We are not sure what this number means if we are also discussing this for each test case separately.
Issue 1-2-13: Ok with Option 1.
Issue 1-2-14: Ok with Option 2.
Issue 1-2-15: Prefer to keep it open in this meeting.
Issue 1-2-17: Prefer to keep it open in this meeting.
Issue 1-3-2-2: We first need to agree on propagation condition and based on that we can agree on a timing offset to ensure that all paths are within CP.
Issue 1-3-2-3: Ok with Option 1.
Issue 1-3-2-4: Same as Issue 1-2-14. We prefer both in the test setup and use one of them based on UE capability.
Issue 1-3-2-5: This is a combination of issues previously discussed. So, it should be kept open until other parameters are finalized.
Issue 1-3-3: It should be discussed if we agree to define it.
Issue 1-4-3-1: Ok with Option 1.
Issue 1-4-3-2: Ok with Option 1.
Issue 1-4-3-3: As mentioned in Issue 1-2-1, we prefer not to define the test for FR2. We are ok with frequency offsets for FR1.
Issue 1-4-3-4: Ok with Option 1.
Issue 1-5-1: As mentioned in our paper, we are not covering anything new with URLLC schemes and we prefer not to define the additional requirements.
Issue 1-6-1: Support Option 1.

	docomo
	Issue 1-6-1: We should introduce the Rel.16 DMRS requirement to ensure that the UE can properly receive the Rel.16 DMRS sequence with CDM group 2 or 3. The purpose of this requirement is functionality confirmation.

	Huawei
	Issue 1-1-1: As captured by the moderator, Rel-15 mutli-TRP transmission schemes are not covered in the scope of Rel-16 eMIMO. Meanwhile, considering the heavy workload for defining plenty of prioritized test cases within the Rel-16 eMIMO scope, we would prefer not to consider Rel-15 multi-TRP transmission schemes at this stage.
Issue 1-2-1: FR1, only cover the scenarios with simultaneous reception from multi-TRP in this Rel-16 eMIMO WI. As commented by Samsung, non-simultaneous reception from multi-TRP belongs to Rel-15 features; FR2: Considering the RF and RRM core requirements restriction to only support single Rx beam for UE, it is not practical to use FR2 for multi-TRP transmission.
Issue 1-2-2: Considering single-DCI is mainly enhanced for ideal backhaul that is similar with LTE CoMP with very limited performance gain and limited application, we prefer to focus on multi-DCI based multi-TRP transmission requirements
Issue 1-2-7: Fine for Option 1.
Issue 1-2-8: Timing offset: generally we think that RAN4 should ensure the timing offset within the CP and scale it as per the supported SCS . LTE CoMP define performance requirements with minus timing offset, it is because there is primary and secondary TRP differentiation, but NR eMIMO has no such limitation, so only consider positive timing offset is enough. We can follow LTE to use 2us TO for 15kHz and scale it to 1us for 30kHz SCS.
Issue 1-2-9: Frequency offset: also we can follow LTE to use 200Hz for 15kHz and scale it by SCS to 400Hz for 30kHz SCS. 
Issue 1-2-12: Fine to Option 1.
Issue 1-2-13: Option 1 is the assumption during RAN1 discussion to avoid UE processing complexity.
1-2-14: Whether to use separate or joint HARQ-ACK feedback mode in the test setup should base on UE capability and should not limit it.
1-2-15: We are fine to further discuss it the specific number of HARQ process, but we need to agree on the TDD pattern to be used, we prefer to use DDDSU for FR1 TDD 15kHz SCS and 7DS2U for FR1 TDD 30kHz SCS that are the default TDD patterns for NR Rel-15 performance requirements.
Issue 1-2-16: We do not think that it is necessary to verify the CRS rate matching in the multi-TRP requirements.
Issue 1-2-17: To ensure the performance gain, it is natural to use different scrambling sequences for PDSCH scheduled by different DCIs
Issue 1-3-2-1: Option 3 is Ok for us.
Issue 1-3-2-2: Fine to Option 1 for FR1 part.
Issue 1-3-2-3: To follow LTE, we can use 200Hz for 15kHz SCS and 400Hz for 30kHz SCS
Issue 1-3-2-4: Depends on UE capability to use either separate or joint HARQ-ACK feedback mode.
Issue 1-3-2-5: We try to list and summarize all necessary test parameters for discussion.
Issue 1-3-3: All related discussion should be postponed after we agree on introduce partial-overlapping scheduling
Sub-topic 1-4: We should focus on multi-DCI discussion firstly.
Sub-topic 1-5: We do not think that it is necessary to define URLLC multi-TRP transmission related performance requirements. 
Scheme 1a is same as single-DCI based multi-TRP transmission as discussed above;
Scheme 2a/2b is single-DCI based non-overlapping multi-TRP transmission, we agreed to define performance requirements for multi-DCI based non-overlapping multi-TRP transmission, it is not necessary to additionally define requirements for 2a/2b;
Scheme 3/4: it is mini-slot or slot based repetition that are covered in the current URLLC performance WI discussion.
Issue 1-6-1: Based on the simulation results from company, no performance difference between Rel-15 and Rel-16 DMRS sequence without changing other test parameters, it is not necessary to verify it.
Issue 1-6-2: Follow the previous agreements.

	Intel
	Issue 1-1-1: Whether to cover the Rel-15 Multi-TRP transmission schemes into the scope of Rel-16 eMIMO WI
Considering LTE CoMP, at least we have requirements for DPS scheme which is also supported in NR. Same time due to lack of time RAN4 have not been discussed this scheme in Rel-15 WI. Considering that there is a lot of features in Rel-16 we suggest to first of all focus on them, and then if time allows  - discuss Rel-15 schemes.  
Issue 1-2-1: Test scenario of PDSCH requirement with Multi-TRP/Panel
URLLC Repetition schemes 3 and 4 assume non-simultaneous reception. These schemes were mainly introduced for FR2 single panel UE which cannot support simultaneous reception with single Rx beam. Also, they can be considered for FR1 non-simultaneous reception. In result, RAN4 cannot ignore non-simultaneous reception scenario for both FR1 and FR2 since transmission scheme captured in WID supports it.  
The support of several independent RX beams will have impact on the RF and RRM core requirements and cannot be considered in Rel-16 timelines as mentioned by other companies. 
Prefer Option 1.
Issue 1-2-2: test case design for PDSCH with multi-DCI and single-DCI (If scheduling by single-DCI is agreed)
Agree with Option 1.
Issue 1-2-3: Define PDSCH requirement for FR1 or FR2
RAN4 should consider both FR1 and FR2. As we mentioned in Issue 1-2-1, we can consider multi TRP operation in FR2 with non-simultaneous reception. URLLC transmission scheme 3 and 4 can be operated with single panel UE assuming single Rx beam per each TRP. Prefer Option 1.
Issue 1-2-4: SCS and BW
Agree with Option 1 to reuse Rel-15 assumptions.
Issue 1-2-5: Number of Rx beam direction (FR2 only)
Same as 1-2-1. Current core requirements do not cover simultaneous reception of different Rx beams. No need to discuss this scenario for performance requirements definition in Rel-16. Prefer Option 1.
Issue 1-2-6: TCI state configuration and QCI-info
At least agree for FR1 configuration. Prefer keep it open for FR2.
Issue 1-2-7: Test case design for assumption of UE receiver implementation 
Agree with option 1. 
Issue 1-2-8: Timing offset configuration between 2TPs/Panels
First of all, our preference is to have requirements with positive and negative time offset values. This approach was used in LTE to cover different CoMP deployments (heterogeneous/homogeneous). For 15 kHz SCS we can simply reuse values from LTE (-0.5us and 2us) since they were derived assuming typical deployments and also considering UE demodulation performance. Higher SCS are more sensitive to long timing offsets due to shorter symbol duration and some scaling of requirements might be needed. Same time, timing offset requirements strictly affect cell size for which we guarantee reliable performance. Considering that networks with 30 kHz SCS might reuse some current LTE or NR deployments with 15 kHz SCS, study for higher SCS is needed.
Based on analysis provided in our paper (R4-2003192) for 30 kHz SCS we can use 2us as a positive time offset value. For negative time offset value further study is needed since -0.5us leads to performance degradation.
At this stage we prefer to have the following way forward:
Study suitable positive and negative upper bounds on propagation delay difference for both FR1 and FR2. The following values can be used as a starting point:
· FR1 FDD (15kHz SCS): [-0.5, 2, 3]
· FR1 TDD (30kHz SCS): [-0.5, -0.25, 1, 1.5, 2] 
· FR2 TDD (120kHz SCS): [0.125, 0.5]
· Other options are not precluded
Issue 1-2-9: Frequency offset configuration between 2TPs/Panels
Following RF frequency synchronization requirements, we can assume 0.1PPM error on each TRP. In the worst case it will result in 0.2ppm total frequency error at the UE side. Also, we note that many NR TDD networks are planned to be deployed in 3-4 GHz spectrum which would result in higher absolute frequency errors. As a careful candidate option, we suggest using LTE requirements as a starting point and scale this value for different numerologies. Same time concrete values should be studied to understand the upper bound without impact on demodulation performance. Suggest the following way forward:
Study suitable frequency offset configuration for both FR1 and FR2. The following values can be used as a starting point:
· FR1 FDD (15KHz SCS): 200, 300Hz
· FR1 TDD (30KHz SCS): 300, 600Hz
· FR2 TDD (120KHz SCS): (0~600Hz)
· Other options are not precluded
Issue 1-2-10: PDCCH scheduling: with/without COREST pool index configured (multi-DCI based)
Agree with Option 1.
Issue 1-2-11: Whether to consider the scenario with TRS/CSI-RS collide between 2 TRPs
Prefer Option 2. Scheduling of colliding TRS/CSI-RS resources probably will lead to UE performance degradation. 
Issue 1-2-12: BS antenna correlation between two TRPs 
We are fine with Option 1.
Issue 1-2-13: PDSCH decoding
Can company provide more details about joint/separate decoding? If it means joint CWs demodulation without considering any enhancements on interference mitigation (SIC), we agree with Option 1.
Issue 1-2-14: Whether to consider joint or separate ACK/NACK feedback into test setup
Agree with option 2 which is a good compromise solution.
Issue 1-2-15: The total number of HARQ process
Prefer to further discuss number of HARQ processes. For TDD pattern we are fine to reuse Rel-15 assumptions.
Issue 1-2-16: UE rate-matching behaviour
Prefer option 1. UE behaviour mainly does not change from single TRP scenario and Rel-15 requirements are already covered it. 
Issue 1-2-17: Scrambling sequences
Agree with Option 1.
Issue 1-3-1: Whether to define PDSCH performance requirements for other scheduling schemes
If requirements for single DCI based multi TRP transmission will be agreed to define we think it is enough to define multi DCI requirements with only non-overlapping resource allocation since fully-overlapped will be cover in single DCI test case. Same time if only multi DCI requirements will be introduced we want to see requirements for non-overlapped and fully-overlapped scheduling. Suggest option 3 for discussion:
· Option 3: non-overlapped and fully-overlapped if no requirements for single DCI based multi TRP will be introduced. Otherwise only non-overlapped.
Issue 1-3-2: Test parameters for non-overlapping scheduling 
Issue 1-3-2-1: layer combination for non-overlapping scheduling 
We prefer to have requirements for higher layer combination and same between 2Rx and 4Rx use cases. Option 4 is fine for us. 
Issue 1-3-2-2: Timing offset for non-overlapping scheduling
Prefer to discuss time offset for each test case after resolving general issue 1-2-8
Issue 1-3-2-3: Frequency offset for non-overlapping scheduling
Prefer to discuss frequency offset for each test case after resolving general issue 1-2-9
Issue 1-3-2-4: ACK/NACK feedback scheme
Same as Issue 1-2-14: RAN4 should define test configurations for both schemes, but UE should pass one of them based on capability. The applicability rule should be also introduced in case UE supports both schemes. 
Issue 1-3-2-5: Test configuration for PDSCH with non-overlapping summary
Agree with moderator suggestion to discuss previous issues firstly 
Issue 1-3-3: Test parameters for partial-overlapping scheduling (if agreed)
Prefer to discuss after outcome of issue 1-3-1
Issue 1-3-3-1: layer combination 
Issue 1-3-3-2: Timing offset for partial -overlapping scheduling 
Issue 1-3-3-3: Frequency offset for partial -overlapping scheduling
Issue 1-3-3-4: ACK/NACK for partial overlapping scheduling
Issue 1-4-1: Whether to define PDSCH demodulation requirement for single-DCI 
Single DCI based multi-TRP operation is a relevant scenario with reduced UE complexity and PDCCH overhead compare to multi-DCI bases multi-TRP operation. The UE receive processing is not exactly the same as for single TRP scenario. Beside that UE demodulation performance is no same since receive signals transmitted from multiple TPRs have different time offset due to propagation delay differences. Considering above observations, it is necessary to performance requirements for single DCI based multi TRP operation. Prefer option 1.    
Issue 1-4-2: Test parameter for resource allocation (if agreed to introduce PDSCH demodulation requirement for single-DCI)
Issue 1-4-3: Test parameter for full-overlapped (if agreed)
Issue 1-4-3-1: Test parameter for layer combination
Issue 1-4-3-2: Test parameter for timing offset 
In our understanding it is reasonable to consider non-zero time offset for multi-TRP operation. In this case we cannot accept option 1 and prefer to keep this issue as FFS and discuss after conclusion on issue 1-2-8
Issue 1-4-3-3: Test parameter for frequency offset
Prefer to discuss frequency offset for each test case after resolving general issue 1-2-9
Issue 1-4-3-4: Test parameter for TCI state 
Agree with Option 1.
Issue 1-5-1: Whether to define PDSCH requirement requirements for URLLC multi-TRP transmission schemes with the test metric 70% of maximum throughput
We still prefer option 1 and do not see necessity to postpone this discussion since it is only the second meeting and we have enough time to avoid any prioritizations.

Also, we would like to clarify on possible test metric. On the previous meeting we agreed to not specify any requirements with low BLER test metric (e.g., lower than 1% BLER). Same time 70% of max achievable throughput is not suitable for URLLC use case and it is more nature to consider 1% BLER. In this case we want to propose consider 1% BLER as a test metric for URLLC multi-TRP requirements instead of 70% of max achievable throughput.
Issue 1-5-2:  Test case design
Cannot accept option 1 since as we mention in Issue 1-5-1, we do not see necessity to postpone this discussion.
Issue 1-5-3: URLLC multi-TRP transmission schemes (if agreed to introduced)
Receive processing of each mentioned above transmission scheme is different and requires modifications of Rel-15 UE behaviour. Also, considering importance of URLLC features especially for industrial use cases we suggest defining requirements for all defined schemes. Prefer option 2.
Issue 1-5-4: Requirement for FR1 or FR2
Agree with option 1
Issue 1-5-5: SCS and BW
Agree with option 1
Issue 1-6-1: Whether to define PDSCH requirement based on Rel-16 DMRS sequence
Prefer option 1 considering that Rel-16 DMRS is an optional feature and RAN4 should avoid combining of it with other features to not define additional applicability. 
Issue 1-6-2: Whether to define PUSCH requirement with CP-OFDM waveform based on Rel-16 DMRS sequence
Prefer Option 1 which keep agreement from the previous meeting.

	Ericsson
	Issue 1-1-1:
We should focus on the Rel-16 eMIMO features. It is also mentioned in WID RP-200474:
“Specify necessary UE performance requirements for the specified enhancements.”
Issue 1-2-1:
Need clarification for ‘simultaneous reception’ and ‘non-simultaneous reception’ from multi-TRP. Does ‘simultaneous reception’ mean ‘one Rx antenna port receives signals from two TRPs simultaneously’?  
On the other hand, we are fine to assume the single Rx beam operation for FR2 because it is UE demodulation requirements. 
Issue 1-2-2:
It depends on whether RAN4 agree to introduce single-DCI based multi-TRP transmission. We don’t think we need to define single-DCI based multi-TRP transmission for eMBB because no difference from PDSCH demodulation point of view. Single-DCI based scheduling can be verified with sigle-DCI based multi-TRP transmission for URLLC. 
Issue 1-2-3:
Option 1.
Issue 1-2-4:
Option 1
Issue 1-2-5: 
Option 1 (same as Issue 1-2-2).
Issue 1-2-6:
OK to configure TCI state for each TRP as shown in Option 1. It is also good to consider two CSI-RS are collided in time/frequency domain.
Issue 1-2-7:
Option 1 should be ok. 
Issue 1-2-8:
Option 5. Option 1 is also ok.
Issue 1-2-9:
Option 2. keep FFS. 
Issue 1-2-10:
Option 1.
Issue 1-2-11:
Option 1. Actual network implements colliding TRP/CSI-RS to reduce overhead. We want to verify that UE handle this scenario.  
Issue 1-2-12
Option 1.
Issue 1-2-13:
Need clarification how ‘separate decoding of each PDSCH’ means. Does this mean each TRP transmits different transport block? 
Issue 1-2-16:
Option 1 is ok.
Issue 1-2-17:
Agree to configure different scramble sequence per PDSCH. 
Issue 1-3-1:
Option 1: If we don’t specify the full/partial over-lapping scenario, no gain from single TRP transmission case. We should consider over-lapping case also.
Issue 1-3-2-1:
Maybe we misunderstand the assumption for 2Rx UE. Can we assume 2Rx UE can:
· Receive up to 2+2 for non-overlapping scheduling case,
· Receive up to 1+1 for fully/partially overlapping scheduling case?
If so we are also fine to 2+2 for 2Rx/4Rx UEs. 
Issue 1-3-2-2:
Option 1 is ok. It should be the same issue as 1-2-8? 
Issue 1-3-2-3:
FFS (Same as 1-2-9)
Issue 1-3-2-5:
Suggest to discuss in the 2nd round. It is too detailed. 
Issue 1-3-3:
Suggest to discuss in the 2nd round. 
Issue 1-4-1:
Need to understand the relation to Issue 1-2-2. 
Single DCI-based multi-TRP scheduling supports both eMBB scenario and URLLC scenario (or reliable transmission scenario). On the other hand, multi-DCI based scheduling is supported only for eMBB scenario because the gNB schedules two PDSCH independently. 
If RAN4 will define PDSCH demodulation requirements with the single-DCI based mutli-TRP transmission for URLLC, we don’t need to define single-DCI based multi-TRP transmission for eMBB. 
To avoid misunderstanding, we suggest to use the common terminology to discuss the transmission modes used in eMIMO WI, like:
· Multi-DCI based multi-TRP transmission for eMBB with SDM
· Single-DCI based multi-TRP transmission for eMBB with SDM
· Single-DCI based reliable multi-TRP transmission with SDM (a.k.a. schemes 1a/1b)
· Single-DCI based reliable multi-TRP transmission with FDM (a.k.a. schemes 2a/2b)
· Single DCI based reliable multi-TRP transmission with TDM (a.k.a. schemes 3/4)

Issue 1-5-1:
Option 1. We want to define the UE performance requirements with the single-DCI based multi-TRP transmission for single PDSCH using the traditional RAN4 performance metric, i.e., 70% of max Tput. Although RAN1 uses ‘URLLC’, we don’t need to stick to the metric like 1% BLER discussed in URLLC WI. 
Issue 1-5-2:
Same comment as 1-5-1; it is independent of URLLC WI. 
Issue 1-6-1:
Option 1.
Issue 1-6-2:
Option 1. WF R4-2002419 clearly mentions:
· No new PUSCH requirement based on Rel-16 DMRS enhancement for CP-OFDM ​



 
CRs/TPs comments collection
Major close-to-finalize WIs and Rel-15 maintenance, comments collections can be arranged for TPs and CRs. For Rel-16 on-going WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection
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Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic#1
	Tentative agreements:
Candidate options:
Recommendations for 2nd round:

	Sub-topic 1-1
	Issue 1-1-1: Whether to cover the Rel-15 Multi-TRP transmission schemes into the scope of Rel-16 eMIMO WI
Following is the summary based on companies’ comment
· Option 1: Discuss performance requirements definition for Rel-15 multi-TRP transmission schemes in the scope of Rel-16 eMIMO (Intel)
· Option 2: No (Samsung, Qualcomm, Huawei, Ericsson) 
5 companies discusses the issue 1-1-1. Issue 1-1-1 is not covered in the WID of Rel-16 eMIMO WI as RP-200474. The issue should be discussed in RAN plenary meeting firstly, If option 1 is approved, the WID of NR eMIMO should be modified by rapporteur company. 
Tentative agreements:
Not to define performance requirements for Rel-15 multi-TRP transmission schemes in the scope of Rel-16 eMIMO
Recommendations for 2nd round:
Moderator would like to suggest to postpone the discussion until RAN plenary decision

	Sub-topic 1-2
	Issue 1-2-1: Test scenario of PDSCH requirement with Multi-TRP/Panel 
Following is the summary based on companies’ comment
· Option 1(Intel):
· FR1: cover scenarios with both simultaneous and non-simultaneous reception from multi -TRP
· FR2: Prioritize scenarios with single Rx beam and non-simultaneous reception from multi-TRP
· No requirements with serval independent Rx beam and simultaneous reception from multi-TRP
· Option 2 (Samsung, Ericsson)
· FR1: only cover scenarios with  simultaneous reception from multi –TRP/Panel for eMBB 
· FR2: Prioritize scenarios with single Rx beam and  simultaneous reception from multi-TRP for eMBB
· No requirements with serval independent Rx beam and simultaneous reception from multi-TRP
· Option 3 (Qualcomm, Huawei)
· FR1:only cover scenarios with simultaneous reception from multi -TRP
Considering whether to define the URLLC multi TRP/Panel transmission is not agreed, to differentiate multi-TRP/Panel for eMBB and URLLC (reliable) scenario,  
Moderator would like to recommend to discuss the test scenario of PDSCH requirement with multi-TRP/Panel for eMBB firstly and hold on the discussion on the test scenario for PDSCH requirement with multi-TRP/Panel for URLLC (reliable) until agreed to define the related requirement
Moderator would like to suggest the tentative agreement and candidate option as following
Tentative agreements:
No requirements with serval independent Rx beam and simultaneous reception from multi-TRP for eMBB in FR2
Cover scenarios with simultaneous reception from multi-TRP for eMBB for FR1
Candidate options:
· Option 1 (Samsung, Ericsson)
· FR2: Prioritize scenarios with single Rx beam and  simultaneous reception from multi-TRP for eMBB transmission 
· Option 2 (Qualcomm, Huawei)
· No FR2 requirement
Recommendations for 2nd round:
Moderator would like to suggest companies these two options for further discussion, and encourage companies to provide comments

Issue 1-2-2: test case design for PDSCH with multi-DCI and single-DCI (If scheduling by single-DCI is agreed)
Following is the summary based on companies’ comment
· Option 1: Differentiate PDSCH configuration for multi-DCI and single –DCI scenario for SDM (Qualcomm, Samsung, Intel)
· Option 2: only focus on multi-DCI (Huawei, Ericsson)
Recommendations for 2nd round:
Moderator would like to suggest companies for focus the discussion on whether to define PDSCH with single-DCI firstly.

Issue 1-2-3: Define PDSCH requirement for FR1 or FR2
Following is the summary based on companies’ comment
· Option 1: Both FR1 and FR2 (Samsung, Ericsson, Intel)
· Option 2: FR1 (Huawei)
Recommendations for 2nd round:
Moderator would like to suggest companies  for further discussion, and encourage companies to provide comments

Issue 1-2-4: SCS and BW
Following is the summary based on companies’ comment
· Option 1(Ericsson, Samsung, Intel): 
· FR1 FDD SCS=15KHz, 10MHz CBW
· FR1 TDD SCS=30KHz, 40MHz CBW
· FR2 TDD SCS=120KHz, 100MHz CBW
· Option 2(Huawei, Qualcomm): 
· FR1 FDD SCS=15KHz, 10 MHz CBW
· FR1 TDD SCS=30KHZ, 40MHz CBW
Tentative agreements:
· FR 1:  
· FDD SCS=15KHz, 10MHz CBW
· TDD SCS=30KHz, 40MHz CBW
Tentative agreements:
· Option 1(Ericsson, Samsung, Intel): 
· FR2 TDD SCS=120KHz, 100MHz CBW
Recommendations for 2nd round:
Moderator would like to suggest companies  further discussion, and encourage companies to provide comments

Issue 1-2-5: Number of Rx beam direction (FR2 only)
Following is the summary based on companies’ comment
· Option 1: only single Rx beam direction (Samsung,  Intel, Ericsson)
· Option 2: No requirement for FR2 (Huawei, Qualcomm)

Recommendations for 2nd round:
Moderator would like to suggest companies  further discussion, and encourage companies to provide comments

Issue 1-2-6: TCI state configuration and QCI-info
Tentative agreements:
· Introduce test cases with 2 TRPs/Panels configured associated with different TCI sates and QCL-info signals as details TCI state configuration for FR1 (Samsung, Qualcomm, Intel, Ericsson)
	TCI index
	Information
	FR1

	TCI state #0
	Type 1 QCL information 
	SSB index
	SSB #0

	
	
	QCL Type
	Type C

	
	Type 2 QCL information
	SSB index
	N/A

	
	
	QCL Type
	N/A

	TCI state #1
	Type 1 QCL information 
	CSI-RS resource
	CSI-RS resource 1 from ‘CSI-RS for tracking’ configuration

	
	
	QCL Type
	Type A

	
	Type 2 QCL information
	CSI-RS resource
	N/A

	
	
	QCL Type
	N/A

	TCI state #2
	Type 1 QCL information 
	CSI-RS resource
	CSI-RS resource 2 from ‘CSI-RS for tracking’ configuration

	
	
	QCL Type
	Type A

	
	Type 2 QCL information
	CSI-RS resource
	N/A

	
	
	QCL Type
	N/A



Candidate options:
· Introduce test cases with 2 TRPs/Panels configured associated with different TCI sates and QCL-info signals as details TCI state configuration for FR2 (Samsung, Ericsson)
	TCI index
	Information
	FR2

	TCI state #0
	Type 1 QCL information 
	SSB index
	SSB #0

	
	
	QCL Type
	Type C

	
	Type 2 QCL information
	SSB index
	SSB #0

	
	
	QCL Type
	Type D

	TCI state #1
	Type 1 QCL information 
	CSI-RS resource
	CSI-RS resource 1 from ‘CSI-RS for tracking’ configuration

	
	
	QCL Type
	Type A

	
	Type 2 QCL information
	CSI-RS resource
	CSI-RS resource 1 from ‘CSI-RS for tracking’ configuration

	
	
	QCL Type
	Type D

	TCI state #2
	Type 1 QCL information 
	CSI-RS resource
	CSI-RS resource 2 from ‘CSI-RS for tracking’ configuration

	
	
	QCL Type
	Type A

	
	Type 2 QCL information
	CSI-RS resource
	CSI-RS resource 1 from ‘CSI-RS for tracking’ configuration

	
	
	QCL Type
	Type D



Recommendations for 2nd round:
Moderator would like to suggest companies  further discussion, and encourage companies to provide comments

Issue 1-2-7: Test case design for assumption of UE receiver implementation 
Following is the summary based on companies’ comment
· Option 1: RAN4 test design need to ensure receiver implementation agnostic with assumption of  single FFT operation (Samsung, Huawei, Qualcomm, Ericsson, Intel) 
Tentative agreements:
RAN4 test design need to ensure receiver implementation agnostic with assumption of  single FFT operation

Issue 1-2-8: Timing offset configuration between 2TPs/Panels
Following is the summary based on companies’ comment
· Option 1(Samsung, Ericsson): 
· FR1 FDD (15KHz SCS): 2 us, -0.5 us
· FR1 TDD (30KHz SCS): 1 us, -0.25 us
· FR2 TDD (120KHz SCS): 0.25us, -0.0625
· Option 2 (Intel)
· FR1 FDD (15KHz SCS): reuse [-0.5, 2]us
· FR1 TDD (30KHz SCS): 2 us as upper bound on positive propagation delay difference
· FFS on suitable negative upper bound on propagation delay difference
· Option 3 (Huawei): Following LTE setting for multi-DCI and set timing offset per different SCS
· FR1 FDD (15KHz SCS): 23 us
· FR1 TDD (30KHz SCS): 11.5us
· Option 4 (Qualcomm): If any requirements are defined with timing offset between two TRPs,  the timing offsets setting should be ensured that all paths from TRPs are within CP
· Option 5 (Ericsson):
· FR1 FDD (15KHz SCS): [2] us
· FR1 TDD (30KHz SCS): [1] us
· FR2 TDD (120KHz SCS): [0.25] us
5 companies discuss the issue 1-2-8 with different opinion. Moderator would like to suggest companies further discussion, and encourage companies to provide comments
Tentative agreements:
Recommendations for 2nd round
· FFS on Defined with timing offset between two TRPs,  the timing offsets setting should be ensured that all paths from TRPs are within CP
· Set timing offset by scaled with SCS 
· Study suitable positive and negative upper bounds on propagation delay difference for FR1 and FR2, The following values can be used from LTE CoMP (-0.5us and 2us) as a starting point
· FR1 FDD (15kHz SCS): [-0.5, 2] us
· FR1 TDD (30kHz SCS): [-0.5, -0.25, 1, 1.5, 2] 
· FFS on FR2 TDD (120KHz SCS): [-0.0625,0.25] 
· Other options are not precluded

Issue 1-2-9: Frequency offset configuration between 2TPs/Panels
Following is the summary based on companies’ comment
· Option 1(Samsung):
· FR1 FDD (15KHz SCS): 200Hz
· FR1 TDD (30KHz SCS): 300Hz
· FR2 TDD (120KHz SCS): FFS (0~600Hz)
· Option 2 (Intel, Ericsson): FFS on study suitable frequency error for different numerologies
· Option 3 (Huawei): Following LTE setting for multi-DCI based set frequency offset per different SCS
· FR1 FDD (15KHz SCS): 200Hz
· FR1 TDD (30KHz SCS): 400Hz
Tentative agreements:
Recommendations for 2nd round
· FFS on setting frequency  offset by scaled with SCS
· Study suitable frequency offset configuration for both FR1 and FR2. The following values can be used as a starting point:
· FR1 FDD (15KHz SCS): 200, 300Hz
· FR1 TDD (30KHz SCS): 300, 600Hz
· FFS on FR2 TDD (120KHz SCS): (0~600Hz)
· Other options are not precluded

Issue 1-2-10: PDCCH scheduling: with/without COREST pool index configured (multi-DCI based)
Following is the summary based on companies’ comment
· Option 1: Configure 2 CORSET pool index for multi-DCI based on multi-TRP (Ericsson, Huawei, Qualcomm, Samsung, Intel )
· Two CORSET pool index with 0 and 1, each TRP PDCCH with symbol#0 and symbol#1 in time domain and FDMed half bandwidth, respectively 
Tentative agreements:
Configure 2 CORSET pool index for multi-DCI based on multi-TRP
· Two CORSET pool index with 0 and 1, each TRP PDCCH with symbol#0 and symbol#1 in time domain and FDMed half bandwidth, respectively 

Issue 1-2-11: Whether to consider the scenario with TRS/CSI-RS collide between 2 TRPs
Following is the summary based on companies’ comment
· Option 1: Yes (Ericsson)
· Option 2: No (Qualcomm, Huawei, Intel, Samsung)
Recommendations for 2nd round
Moderator would like to suggest companies further discussion 

Issue 1-2-12: BS antenna correlation between two TRPs 
Following is the summary based on companies’ comment
· Option 1: 0 (Ericsson, Intel, Samsung, Huawei)
Tentative agreements:
BS antenna correlation between two TRPs is 0
Issue 1-2-13: PDSCH decoding
Following is the summary based on companies’ comment
· Option 1: Separate decoding of each PDSCH scheduled by multi-DCI (Huawei, Qualcomm, Intel?)
Recommendations for 2nd round
Moderator would like to suggest companies further discussion with more clarification  

Issue 1-2-14: Whether to consider joint or separate ACK/NACK feedback into test setup
Following is the summary based on companies’ comment
· Option 1: Separate ACK/NACK feedback for multi-DCI multi-TRP requirement (Qualcomm)
· Option 2: Both separate and joint HARQ-ACK feedback mode can be used in the test setup based on UE capability (Huawei, Samsung, Intel, Qualcomm)
Tentative agreements:
Both separate and joint HARQ-ACK feedback mode can be used into the test setup based on UE capability

Issue 1-2-15: The total number of HARQ process
Following is the summary based on companies’ comment
· Option 1(Huawei): The total number of HARQ process should be limited and not larger than 16
· FR1 FDD (15KHz SCS): 4
· FR1 TDD (15KHz SCS): DDDSU with 8->6, 6+6=12 HARQ process 
· FR1 TDD (30KHz SCS): 7DS2U with 8, as per the current configuration, 8+8=16 HARQ process
· Option 2(Samsung, Qualcomm): FFS
Tentative agreements :
·  Number of HARQ process for  FDD
· FR1 FDD (15KHz SCS): 4
Candidate  option :
· Option 1(Huawei): The total number of HARQ process should be limited and not larger than 16
· FR1 TDD (15KHz SCS): DDDSU with 8->6, 6+6=12 HARQ process 
· FR1 TDD (30KHz SCS): 7DS2U with 8, as per the current configuration, 8+8=16 HARQ process
· Option 2(Samsung, Qualcomm): FFS
Recommendations for 2nd round:
Moderator would like to suggest companies further discussion

Issue 1-2-16: UE rate-matching behaviour
Following is the summary based on companies’ comment
· Option 1: Not to define requirement for UE rate-matching around a configured CRS pattern (Huawei, Qualcomm, Ericsson, Intel)
· Option 1: Yes (Samsung)
Tentative agreements :
Recommendations for 2nd round
Moderator would like to suggest companies further discussion 

Issue 1-2-17: Scrambling sequences
Following is the summary based on companies’ comment
· Option 1: Different scrambling sequences for PDSCH scheduled by different DCIs should be configured (Huawei, Ericsson, Samsung, Intel)
· Option 2: FFS (Qualcomm)
Candidate options:
FFS on whether configure different scrambling sequences for PDSCH scheduled by different DCIs
Recommendations for 2nd round:
Moderator  would like to suggest companies further discussion 

	Sub-topic 1-3
	Issue 1-3-1: Whether to define PDSCH performance requirements for other scheduling schemes
Following is the summary based on companies’ comment
· Option 1: at least partially overlapping (Samsung, Ericsson)
· Option 1a: both full/partial over-lapping (Ericsson)
· Option 2: only non-overlapping(Huawei, Qualcomm, Intel)
· Option 3: Non-overlapped and fully-overlapped if no requirements for single CDI based multi TRP will be introduced, Otherwise only non-overlapped
Recommendations for 2nd round 
Moderator would like to suggest companies further discussion 

Issue 1-3-2-1: test parameters for layer combination for non-overlapping scheduling 
Following is the summary based on companies’ comment
· Option 1: 1+1 (Qualcomm)
· Option 2: 2+2 (Samsung, Intel)
· Option 3 (Ericsson, Huawei):
· 1+1 for 2Rx UE 
· 2+2 for 4Rx UE
· Option 4:  Both 2+2 for 2Rx and 4Rx UE (Huawei, Ericsson, Intel)
Candidate options:
· 2Rx UE
· Option 1: 1+1 (Ericsson, Qualcomm?)
· Option 2: 2+2 (Huawei, Samsung, Intel)
· 4Rx UE
· Option 1: 1+1 (Qualcomm?)
· Option 2: 2+2 (Huawei, Ericsson, Samsung,  Intel )

Recommendations for 2nd round 
Moderator would like to suggest companies further discussion 

Issue 1-3-2-2: test parameters for timing offset for non-overlapping scheduling
Following is the summary based on companies’ comment
Candidate options:
· Option 1(Samsung, Ericsson,): 
· FR1 FDD (15KHz SCS): 2 us (Huawei)
· FR1 TDD (30KHz SCS): 1 us (Huawei)
· FR2 TDD (120KHz): 0.25 us
Recommendations for next meeting 
Moderator would like to suggest companies further discussion in the last meeting

Issue 1-3-2-3: test parameters for frequency offset for non-overlapping scheduling
Following is the summary based on companies’ comment
Candidate options:
· Option 1: 0 Hz (Samsung)
· Option 2 (Huawei):
· 200 Hz for SCS =15KHz
· 400 Hz for SCS =30KHz
· Option 3 (Ericsson): FFS
Recommendations for next meeting 
Moderator would like to suggest companies further discussion in the last meeting

Issue 1-3-2-4: ACK/NACK feedback scheme for non-overlapping schedule
Following is the summary based on companies’ comment
Candidate options:
· Option 1: only with separate ACK/NACK feedback (Intel)
· Option 2: joint ACK/NACK feedback (Samsung) 
· Option 3: Both joint and separated ACK/NACK can be used into test design, only one of them to selection based on UE capability (Qualcomm)
Recommendations for next meeting 
Moderator would like to suggest companies further discussion in the next meeting

Issue 1-3-2-5: Test configuration for PDSCH with non-overlapping summary
Following is the summary based on companies’ comment
· Option 1(Huawei):
· PDCCH configuration 
·  CORESETPoolIndex = 0, 1, each with one CORESET configured for each PDCCH
· Symbols for PDCCH: 0, 1
· Number of PRB, Half of the channel bandwidth with contiguous RB allocation and non-interleaved CCE-to-REG mapping
· K0=0
· AL=8
· PDSCH configuration for each TRP
· PDSCH resource mapping type: Type A
· Resource allocation type: Type 1
· DM-RS: DM-RS configuration type 1 with single-symbol DM-RS: 1+1
· Antenna ports indexes: such as {1000,1001} and {1002,1003}, i.e. different CDM groups for two TRPs
· Staring symbol (S): 2
· Time duration (L): 12
· 

Frequency domain: half of the maximum bandwidth by indicating the start resource block , the allocated resource blocks 
· Layer combination: 2+2
· Number of HARQ process
· FR1 FDD (15KHz SCS): 4
· FR1 TDD (15KHz SCS): DDDSU with 8->6, 6+6=12 HARQ process
· FR1 TDD (30KHz SCS): 7DS2U with 8, as per the current configuration, 8+8=16 HARQ process
· Time offset and frequency offset
· Timing offset: 3 us for 15KHz SCS, 1.5 us for 30KHz SCS
· Frequency offset: 300Hz for 15KHz SCS, 600Hz for 30KHz SCS
· Keep it open (Qualcomm)
Candidate options:
Recommendations for 2nd round
Moderator would like to suggest companies further discussion 

Issue 1-3-3-1: Test parameters for layer combination for partial-overlapping scheduling (if agreed)
Following is the summary based on companies’ comment
· Option 1: 1+1 (Samsung)
Candidate options:
Recommendations for next meeting
Moderator would like to suggest companies further discussion in the next  meeting

Issue 1-3-3-2: Test parameters for timing offset for partial-overlapping scheduling (if agreed)
Following is the summary based on companies’ comment
· Option 1 (Samsung): 
· FR1 FDD (15KHz SCS): -0.5 us
· FR1 TDD (30KHz SCS): -0.25 us
· FR2 TDD (120KHz SCS): -0.0625 us
Candidate options:
Recommendations for next meeting
Moderator would like to suggest companies further discussion in the next meeting

Issue 1-3-3-3: Test parameters for frequency offset for partial-overlapping scheduling (if agreed)
Following is the summary based on companies’ comment
· Option 1: 0Hz (Samsung)
Candidate options:
Recommendations for next meeting
Moderator would like to suggest companies further discussion in the next meeting
Issue 1-3-3-4: Test parameters for ACK/NACK feedback  for partial-overlapping scheduling (if agreed)
Following is the summary based on companies’ comment
· Proposals
· Option 1: separate ACK/NACK feedback (Samsung)
Candidate options:
Recommendations for next meeting
Moderator would like to suggest companies further discussion in the next meeting

	Sub-topic 1-4
	Issue 1-4-1: Whether to define PDSCH demodulation requirement for single-DCI based multi-TRP/Panel transmission for eMBB
Following is the summary based on companies’ comment:
· Option 1: Yes (Intel, Samsung, Qualcomm)
· Option 2: No (Ericsson, Huawei)
Recommendations for 2nd round 
Moderator would like to suggest companies these two options for further discussion, and encourage companies to provide comments

Issue 1-4-2: Test parameter for resource allocation (if agreed to introduce PDSCH demodulation requirement for single-DCI)
Following is the summary based on companies’ comment:
Candidate options:
· Option 1: full-overlapped (Intel, Samsung, Qualcomm)
· Option 1a: Only with full-overlapped (Intel, Qualcomm)
Recommendations for 2nd round 
Moderator would like to suggest companies these two options for further discussion, and encourage companies to provide comments

Issue 1-4-3-1: Test parameter for layer combination with full-overlapped 
Following is the summary based on companies’ comment:
· Option 1: 1+1for full overlapping (Intel, Samsung, Qualcomm)

Recommendations for 2nd round 
Moderator would like to suggest companies these two options for further discussion, and encourage companies to provide comments

Issue 1-4-3-2: Test parameter for timing offset with full-overlapped 
Following is the summary based on companies’ comment:
· Option 1: 0 us for full overlapping scheduling (Samsung, Qualcomm)
· Option 2: FFS (Intel)
Recommendations for next meeting
Moderator would like to suggest companies for further discussion in next meeting

Issue 1-4-3-3: Test parameter for frequency offset with full-overlapped 
Following is the summary based on companies’ comment:
· Option 1(Samsung, Qualcomm(foe FR1)):
· FR1 FDD (15KHz SCS):  200Hz
· FR1 TDD (30KHz SCS):  300Hz
· FR2 TDD (120KHz SCS): FFS
Recommendations for  next meeting
Moderator would like to suggest companies for further discussion in next meeting

Issue 1-4-3-4: Test parameter for TCI state  with full-overlapped 
Following is the summary based on companies’ comment:
· Option 1: Two TCI state configuration (Samsung, Intel, Qualcomm)
Recommendations for next meeting:
Moderator would like to suggest companies for further discussion


	Sub-topic 1-5-1
	Issue 1-5-1: Whether to define PDSCH requirement for URLLC (reliable) multi-TRP transmission schemes single-DCI based with the test metric 70% of maximum throughput
Candidate options:
· Option 1: Yes (Ericsson, Intel)
· Option 2: No (Huawei, Qualcomm)
· Option 3: Deprioritize the detailed test case design for URLLC test cases pending on the progress to test case design for eMBB based NCJT Multi-TRP and normal URLLC test cases under Rel-16 URLLC WI (Samsung)
Recommendations for 2nd round:
Moderator would like to suggest companies provide more comments to further discussion 
Issue 1-5-1-1: Whether to define PDSCH requirement for URLLC (reliable) multi-TRP transmission schemes single-DCI based with the test metric 1% BLER 
Candidate options:
· Option 1: Define PDSCH requirements for URLLC multi-TRP transmission schemes with test metric of 1% BLER   (Intel)
1 company propose to define PDSCH new metric with 1% BLER.  During the last meeting,  it is agreed 
· No PDSCH requirements for URLLC multi-TRP/Panel Transmission schemes with reliability transmission with lower BLER test metric (e.g., lower than 1% BLER) in Rel-16 NR eMIMO WI
Moderator would like to suggest company to keep the agreement in the last meeting
Tentative agreements:
No PDSCH requirements for URLLC multi-TRP/Panel Transmission schemes with reliability transmission with BLER test metric in Rel-16 NR eMIMO WI

Issue 1-5-2:  Test case design
Candidate options:
· Option 1: Only focus on test scope of URLLC discussion in Q2 2020 (Samsung)
Recommendations for 2nd round:
This issue is related with  issue 1-5-1, Moderator would like to postponed the discussion pending on issue 1-5-1

Issue 1-5-3: URLLC multi-TRP transmission schemes (if agreed to introduced)
Candidate options:
· Option 1: Scheme 1a, FFS scheme 2a and scheme 2b, Deprioritize TDM (scheme 3 and scheme 4) pending on performance requirements of Rel-16 URLLC WI (Samsung)
· Option 2: Scheme 1a, 2a, 2b, 3 and 4 (Intel)
· Option 3: Scheme 2a, 3 and 4 (Ericsson)
Recommendations for 2nd round:
This issue is related with  issue 1-5-1, Moderator would like to postponed the discussion pending on issue 1-5-1

Issue 1-5-4: Requirement for FR1 or FR2
Following is the summary based on companies’ comment:
· Option 1: Both FR1 and FR2 (Ericsson, Intel)
Candidate options:
Recommendations for next meeting 
This issue is related with  issue 1-5-1, Moderator would like to postponed the discussion pending on issue 1-5-1
Issue 1-5-5: SCS and BW
Following is the summary based on companies’ comment:
· Option 1(Ericsson, Intel):
· FR1 FDD (15KHz SCS):  10MHz CBW
· FR1 TDD (30KHz SCS):  40MHz CBW
· FR2 TDD (120KHz SCS): 100MHz CBW
Candidate options:
Recommendations for next meeting
This issue is related with  issue 1-5-1, Moderator would like to postponed the discussion pending on issue 1-5-1

	Sub-topic 1-6
	Issue 1-6-1: Whether to define PDSCH requirement based on Rel-16 DMRS sequence
Following is the summary based on companies’ comment:
· Option 1: No (Huawei, Ericsson, Samsung, Intel)
· Option 2: If needed, verify Rel-16 DMRS enhancement feature jointly together with test cases designed for multi-TRP/Panel transmission. No individual test case is defined to verify the Rel-16 DMRS enhancement feature (Samsung)
· Option 3: Yes (DCM)	
5 companies discuss Issue 1-6-1. 2 companies provide the initial simulation results to show there is no demodulation performance with configured Rel-15 DMRS and Rel-16 DMRS sequence without changed test parameters. 1 company provide the initial simulation results to show some performance difference with changed test parameters of Rel-15 PDSCH configuration.  Meanwhile, Rel-16 DMRS enhancement is a UE optional feature 
Based on simulation results and majority view, moderator would like to suggest the following tentative agreement
Tentative agreements:
No to define PDSCH requirement based on Rel-16 DMRS enhancement
Issue 1-6-2: Whether to define PUSCH requirement with CP-OFDM waveform based on Rel-16 DMRS sequence
Following is the summary based on companies’ comment:
· Option 1: No (Samsung, Ericsson, Huawei)
Option 1 is the previous agreement based on majority view in last meeting. 1 company discusses issue 1-6-2 to further clarify the necessary of whether to introduce the PUSCH requirement and provide initial simulation results to show there is no demodulation performance with configured Rel-15 DMRS and Rel-16 DMRS sequence. Moderator would like to suggest companies to provide more comments
Tentative agreements:
No to define PUSCH requirement with CP-OFDM waveform based on Rel-16 DMRS enhancement



Recommendations on WF/LS assignment 
	
	WF/LS t-doc Title 
	Assigned Company,
WF or LS lead

	#1
	WF on PDSCH demodulation requirement and General aspects for NR eMIMO
	
Samsung





Moderator tries to summarize discussion status for 1st round and provides recommendation on CRs/TPs Status update 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Discussion on 2nd round (if applicable)
Sub topic 1-2:
Issue 1-2-1: Test scenario of PDSCH requirement with Multi-TRP/Panel for eMBB
· Option 1 (Samsung, Ericsson)
· FR1: only cover scenarios with  simultaneous reception from multi –TRP for eMBB transmission 
· FR2: Prioritize scenarios with single Rx beam and  simultaneous reception from multi-TRP for eMBB transmission 
· Option 2 (Qualcomm, Huawei)
· FR1:only cover scenarios with simultaneous reception from multi –TRP for eMBB
Issue 1-2-2: test case design for PDSCH with multi-DCI and single-DCI (If scheduling by single-DCI is agreed)
· Option 1: Differentiate PDSCH configuration for multi-DCI and single –DCI scenario for SDM (Qualcomm, Samsung, Intel)
· Option 2: only focus on multi-DCI(Huawei, Ericsson)

Issue 1-2-4: SCS and BW 
· Option 1(Samsung, Ericsson): FR2 TDD SCS=120KHz, 100MHz CBW 


Issue 1-2-6: TCI state configuration and QCI-info
· Introduce test cases with 2 TRPs/Panels configured associated with different TCI sates and QCL-info signals as details TCI state configuration for FR2 (Samsung, Ericsson)

	TCI index
	Information
	FR2

	TCI state #0
	Type 1 QCL information 
	SSB index
	SSB #0

	
	
	QCL Type
	Type C

	
	Type 2 QCL information
	SSB index
	SSB #0

	
	
	QCL Type
	Type D

	TCI state #1
	Type 1 QCL information 
	CSI-RS resource
	CSI-RS resource 1 from ‘CSI-RS for tracking’ configuration

	
	
	QCL Type
	Type A

	
	Type 2 QCL information
	CSI-RS resource
	CSI-RS resource 1 from ‘CSI-RS for tracking’ configuration

	
	
	QCL Type
	Type D

	TCI state #2
	Type 1 QCL information 
	CSI-RS resource
	CSI-RS resource 2 from ‘CSI-RS for tracking’ configuration

	
	
	QCL Type
	Type A

	
	Type 2 QCL information
	CSI-RS resource
	CSI-RS resource 1 from ‘CSI-RS for tracking’ configuration

	
	
	QCL Type
	Type D




Issue 1-2-8: Timing offset configuration between 2TPs/Panels
· Recommended WF
· FFS on defined with timing offset between two TRPs, the timing offsets setting should be ensured that all paths from TRPs are within CP
· Set timing offset by scaled with SCS 
· Study suitable positive and negative upper bounds on propagation delay difference for FR1 and FR2, The following values can be used from LTE CoMP (-0.5us and 2us) as a starting point
· FR1 FDD (15kHz SCS): [-0.5, 2] us
· FR1 TDD (30kHz SCS): [-0.5, -0.25, 1, 1.5, 2] 
· FFS on FR2 TDD (120KHz SCS): [-0.0625,0.25] 
· Other options are not precluded

Issue 1-2-9: Frequency offset configuration between 2TPs/Panels
· Recommended WF
· FFS on setting frequency  offset by scaled with SCS
· Study suitable frequency offset configuration for both FR1 and FR2. The following values can be used as a starting point:
· FR1 FDD (15KHz SCS): 200, 300Hz
· FR1 TDD (30KHz SCS): 300, 600Hz
· FFS on FR2 TDD (120KHz SCS): (0~600Hz)
· Other options are not precluded

Issue 1-2-11: Whether to consider the scenario with TRS/CSI-RS collide between 2 TRPs
· Option 1: Yes (Ericsson)
· Option 2: No (Qualcomm, Huawei, Intel, Samsung)

Issue 1-2-13: PDSCH decoding
· Option 1: Separate decoding of each PDSCH scheduled by multi-DCI (Huawei, Qualcomm, Intel?)

Issue 1-2-15: The total number of HARQ process
· Option 1(Huawei): The total number of HARQ process should be limited and not larger than 16
· FR1 TDD (15KHz SCS): DDDSU with 8->6, 6+6=12 HARQ process 
· FR1 TDD (30KHz SCS): 7DS2U with 8, as per the current configuration, 8+8=16 HARQ process
· Option 2( Qualcomm): FFS

Issue 1-2-16: UE rate-matching behaviour
· Option 1: Not to define requirement for UE rate-matching around a configured CRS pattern (Huawei, Qualcomm, Ericsson, Intel)
· Option 1: Yes (Samsung)

Issue 1-2-17: Scrambling sequences
· Option 1: Different scrambling sequences for PDSCH scheduled by different DCIs should be configured (Huawei, Ericsson, Samsung, Intel)
· Option 2: FFS (Qualcomm)

	Company
	Comments

	XXX
	Sub topic 1-1: 
Sub topic 1-2
….




Sub topic 1-3

Issue 1-3-1: Whether to define PDSCH performance requirements for other scheduling schemes
· Option 1: at least partially overlapping (Samsung, Ericsson)
· Option 1a: both full/partial over-lapping (Ericsson)
· Option 2: only non-overlapping(Huawei, Qualcomm, Intel)
· Option 3: Non-overlapped and fully-overlapped if no requirements for single CDI based multi TRP will be introduced, Otherwise only non-overlapped (intel)

Issue 1-3-2-1: test parameters for layer combination for non-overlapping scheduling 
· 2Rx UE
· Option 1: 1+1 (Ericsson, Qualcomm?)
· Option 2: 2+2 (Huawei, Samsung, Intel)
· 4Rx UE
· Option 1: 1+1 (Qualcomm?)
· Option 2: 2+2 (Huawei, Ericsson, Samsung,  Intel )



Issue 1-3-2-5: Test configuration for PDSCH with non-overlapping summary
· Option 1(Huawei):
· PDCCH configuration 
·  CORESETPoolIndex = 0, 1, each with one CORESET configured for each PDCCH
· Symbols for PDCCH: 0, 1
· Number of PRB, Half of the channel bandwidth with contiguous RB allocation and non-interleaved CCE-to-REG mapping
· K0=0
· AL=8
· PDSCH configuration for each TRP
· PDSCH resource mapping type: Type A
· Resource allocation type: Type 1
· DM-RS: DM-RS configuration type 1 with single-symbol DM-RS: 1+1
· Antenna ports indexes: such as {1000,1001} and {1002,1003}, i.e. different CDM groups for two TRPs
· Staring symbol (S): 2
· Time duration (L): 12
· 

Frequency domain: half of the maximum bandwidth by indicating the start resource block , the allocated resource blocks 
· Layer combination: 2+2
· Number of HARQ process
· FR1 FDD (15KHz SCS): 4
· FR1 TDD (15KHz SCS): DDDSU with 8->6, 6+6=12 HARQ process
· FR1 TDD (30KHz SCS): 7DS2U with 8, as per the current configuration, 8+8=16 HARQ process
· Time offset and frequency offset
· Timing offset: 3 us for 15KHz SCS, 1.5 us for 30KHz SCS
· Frequency offset: 300Hz for 15KHz SCS, 600Hz for 30KHz SCS


	Company
	Comments

	XXX
	Sub topic 1-1: 
Sub topic 1-2
….




Sub topic 1-4

Issue 1-4-1: Whether to define PDSCH demodulation requirement for single-DCI based multi-TRP/Panel transmission for eMBB
· Option 1: Yes (Intel, Samsung, Qualcomm)
· Option 2: No (Ericsson, Huawei)

Issue 1-4-2: Test parameter for resource allocation (if agreed to introduce PDSCH demodulation requirement for single-DCI)
· Option 1: full-overlapped (Intel, Samsung, Qualcomm)
· Option 1a: Only with full-overlapped (Intel, Qualcomm)

Issue 1-4-3-1: Test parameter for layer combination with full-overlapped 
· Option 1: 1+1for full overlapping (Intel, Samsung)


	Company
	Comments

	XXX
	Sub topic 1-1: 
Sub topic 1-2
….




Sub topic 1-5
Issue 1-5-1: Whether to define PDSCH requirement for URLLC (reliable) multi-TRP transmission schemes single-DCI based with the test metric 70% of maximum throughput
· Option 1: Yes (Ericsson, Intel)
· Option 2: No (Huawei, Qualcomm)
· Option 3: Deprioritize the detailed test case design for URLLC test cases pending on the progress to test case design for eMBB based NCJT Multi-TRP and normal URLLC test cases under Rel-16 URLLC WI (Samsung)

Issue 1-5-1-1: Whether to define PDSCH requirement for URLLC (reliable) multi-TRP transmission schemes single-DCI based with the test metric 1% BLER 
· Option 1: Define PDSCH requirements for URLLC multi-TRP transmission schemes with test metric of 1% BLER   (Intel)

1 company propose to define PDSCH new metric with 1% BLER.  During the last meeting, it is agreed 
· No PDSCH requirements for URLLC multi-TRP/Panel Transmission schemes with reliability transmission with lower BLER test metric (e.g., lower than 1% BLER) in Rel-16 NR eMIMO WI
Moderator would like to suggest company to keep the agreement in the last meeting

Issue 1-5-3: URLLC multi-TRP transmission schemes (if agreed to introduced)
· Option 1: Scheme 1a, FFS scheme 2a and scheme 2b, Deprioritize TDM (scheme 3 and scheme 4) pending on performance requirements of Rel-16 URLLC WI (Samsung)
· Option 2: Scheme 1a, 2a, 2b, 3 and 4 (Intel)
· Option 3: Scheme 2a, 3 and 4 (Ericsson)


	Company
	Comments

	XXX
	Sub topic 1-1: 
Sub topic 1-2
….




Summary on 2nd round (if applicable)
Moderator tries to summarize discussion status for 2nd round and provided recommendation on CRs/TPs/WFs/LSs Status update suggestion 
	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	XXX
	Based on 2nd round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Topic #2: CSI requirements
This section contains T-docs with corresponding proposals and observations submitted to the agenda item with general and demodulation requirements (6.11.3.1 and 6.11.3.3). The guideline of this section is to discuss the detail test parameters and test scenario for CSI requirements 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2003636
	Samsung
	Proposal 6: The issue: CSI-RS interference from neighbouring cells and/or sectors is not relevant to the features introduced in e-MIMO WI, and we suggest to discuss this issue under TEI-15 WI

	R4-2004927
	Samsung
	Proposal 1: Introduce PMI test cases with enhanced Type II codebook with parameters for codebook construction
· Number of CSI-RS ports: 16 ports with (N1,N2)=(4,2) and (O1,O2)=(4,4)
· numberofPMISubbandsPerCQISubband : R=2
· paramCombination-r16: 6, with L=4, pv =1/2, 
Proposal 2: Introduce a generic beam steering model into specification in a future proof manner
Proposal 3: Introduce test cases with MIMO correlation XP Medium for propagation condition
Proposal 4: It is feasible to introduce test case with test metric-relative throughput ratio among following PMI and random PMI (option 1) 
Proposal 5: It is feasible to use MCS20 (64QAM), Rank 2 for introducing test cases
Proposal 6: Reuse test parameters from Rel-15 NR PMI test cases as starting points as summarized below tables:
	NZP CSI-RS for CSI acquisition
	CSI-RS resource Type
	
	Aperiodic

	
	Number of CSI-RS ports (X)
	
	4/16/32

	
	CDM Type
	
	FD-CDM2 for 4 ports/
CDM4 (FD2, TD2) for 16/32 ports

	
	Density (ρ)
	
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0, k1 )
	
	Row 4, (0,-) for 4 ports/
 Row 12, (2, 4, 6, 8) for 16 ports/
Row 17, (2, 4, 6, 8) for 32 ports

	
	First OFDM symbol in the PRB used for CSI-RS (l0, l1)
	
	(13,-) for 4 ports/
 (5,-) for 16 ports/
(5,12)) for 32 ports

	
	CSI-RS
interval and offset
	slot
	5/1 for FDD, 10/1 for TDD

	
	aperiodicTriggeringOffset
	
	0

	Codebook configuration
	Codebook Type
	
	typeII-r16

	
	paramCombination-r16
	
	Option 1: 6 with L =4, pν =1/2, β=1/2

	
	numberOfPMISubbandsPerCQISubband
	
	Option 1: R = 1
Option 2: R = 2

	
	(CodebookConfig-N1,CodebookConfig-N2)
	
	(4,1) for 4 ports/
(4,2) for 16 ports/
(4,4) for 32 ports

	
	(CodebookConfig-O1,CodebookConfig-O2)
	
	(4,1) for 4 ports/
(4,4) for 16/32 ports

	
	n1-n2-codebookSubsetRestriction-r16
	
	FFS

	
	typeII-RI-Restriction-r16
	
	FFS

	CSI-RS resource/CSI reporting interval and slot offset
	slot
	FR1 FDD 15 kHz: 5/1
FR1 TDD 30 kHz: 10/1

	Minimum CSI delay
	ms
	8 ms (8 slots) for FDD
6.5 ms (13 slots) for TDD




	R4-2004926
	Samsung
	Observation 1: The enhanced Type II codebook can bring more resolution than type II due to the frequency compression matrix introduced
Observation 2: The performance of enhanced Type II codebook will be improved with the increase of feedback overhead and UE processing complexity
Observation 3: The performance gain of type II and enhanced type II is more obviously in XP Medium correlation channel model than in XP high correlation case. In brief, XP medium model is recommended for type II and enhanced type II measurement condition

	R4-2003687
	Huawei, HiSilicon
	Proposal 1: Not to define the test cases covering CSI-RS interference from neighbouring cells and/or sectors
Proposal 2: Only introduce 16 Tx ports for enhanced Type II codebook test cases
Proposal 3: (N1,N2)=(4,2) and (O1,O2)=(4,4) for 16Tx Ports
Proposal 4: Use paraCombination-r16: 6, with L=4, pv =1/2, β=1/2 as codebook parameter configuration
Proposal 5: Use MCS 20 (64QAM 1/2) and Rank =2
Proposal 6: Use ‘Relative Throughput ratio between following PMI and random’ as the test metric
Proposal 7: MIMO correlation: XP High
Proposal 8: Channel model: TDLA30-5
Proposal 9: The remaining parameters will be same as for Rel-15 Type II codebook assumptions in R4-2002394

	R4-2003825
	Ericsson
	Proposal 1: Use same test setup for eMIMO CSI-PMI testing as proposed in R4-2003822
· RAN4 strives to consider the multi-user scheduling for type II PMI reporting test
· If RAN 4 agree to use multi-user scheduling for type II PMI reporting test, RAN4 study further how to derive precoder based on type II PMI feedback from UE under test
· Test parameters for Type II codebook may need to be tuned to properly suit MU-MIMO based test setup proposed

	R4-2003424
	Qualcomm
	Proposal 12: Define PMI reporting test cases for Enhanced Type II codebook under similar assumptions as that of the test cases for Rel-15 Type II Codebook
Proposal 13: Do not define the test cases covering CSI-RS interference from neighboring cells and/or sectors
Proposal 14: Define enhanced Type II PMI reporting tests only for 16 or 32 Tx ports
Proposal 15: Define sub-band PMI reporting tests for enhanced Type II codebook
Proposal 16: Use smaller sub-band size, i.e., for FDD 10MHz and 8 for TDD 40MHz, for defining PMI reporting tests for enhanced Type II codebook
Proposal 17: Use R=1 in PMI reporting requirements for enhanced Type II codebook
Proposal 18: Do not use the test metric in Option 2: Relative Throughput ratio with following PMI between enhanced Type II codebook and Rel-15 Type II codebook



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 2-1: Test setup of Rel-16 enhanced type II codebook requirement
Based on the revised WID of NR eMIMO for Rel-16 in RAN#85, one objective related to the CSI enhancement for MU-MIMO is included as
· Enhancements on MU-MIMO support
· Option 1: Specify overhead reduction, based on Type II CSI feedback, taking into account the trade-off between performance and overhead.
· Perform study and, if needed, specify extension of Type II CSI feedback to rank>2
In the RAN4#94-e meeting, RAN4 agreed to introduce the PMI report requirement for Rel-16 enhanced type II codebook. In this sub-topic, RAN4 should discuss the details test parameters and test scenario for Rel-16 type II codebook requirement
Agreements in RAN4#94-e meeting
· Test Cases with interference
· FFS to define the test cases covering CSI-RS interference from neighbouring cells and/or sectors
· Test Cases Design
· Option 1: Similar assumption as that of test case for Rel-15 Type II codebook
· Other options not precluded
· Number of CSI-RS ports
· Option 1: 16 ports with (N1, N2) and (O1,O2) =(4,4)
· Option 2: 32 ports with (N1, N2) and (O1, O2)=(4,4)
· Option 3: 4 ports with (N1, N2) and (O1,O2) =(4,1)
· Other options not precluded
· Number of PMI Sub-bands per CQI Sub-band
· Option 1: R=1
· Option 2: R=2
· Wideband and Sub-band PMI
· Option 1: Wideband
· Option 2: Sub-band
· Codebook Parameters configuration
· Option 1: paramCombination-r16: 6, with L=4, pv=1/2, β=1/2
· Other options not precluded
· Beam-steering model
· Option 1: Taking beam steering approach as specified in B.2.3B.4A of TS 36.101 as starting point with further extension applicable for L beams
· Other options not precluded
· Channel Model
· Option 1: TDA30-5
· Other options not precluded
· MIMO Correlation
· Option 1: XP High
· Option 2: XP Medium
· Other options not precluded
· MCS and Rank
· Option 1: MCS 20 (64 QAM Table), Rank 2
· Other options not precluded
· Test Metric
· Option 1: Relative throughput ratio between following PMI and random PMI
· Option 2: Relative throughput ratio with following PMI between enhanced type II codebook and Rel-15 Type II codebook
· Option 3: Same test metric as in LTE for advanced CSI requirement
· Other options not precluded
· FFS to reuse remaining parameters form Rel-15 type II Codebook

Open issues and candidate options before e-meeting:

Issue 2-1-1: Whether to design the test cases covering CSI-RS interference from neighbouring cells and/or sectors
· Proposals
· Option 1: No (Huawei, Qualcomm, Samsung, Intel, Apple)
· Option 2 (Ericsson): Yes 
· RAN4 strives to consider the multi-user scheduling for type II PMI reporting test
· If RAN4 agree to use multi-user scheduling for type II PMI reporting test, RAN4 study further how to derive precoder based on the type II PMI feedback from UE under test
· Test parameters for type II codebook may need to be tuned to properly suit MU-MIMO based test setup proposed
· Option 3: If needed, discuss the issue 2-1-1 under TEI-15 WI, since the issue is not relevant to the features introduced in eMIMO WI (Samsung)
· Recommended WF
· 4 companies discuss on issue 2-1-1. Moderator would like to suggest companies to provide more comments.

Issue 2-1-2: Number of CSI-RS ports
· Proposals
· Option 1: 16 ports (Samsung, Huawei, Qualcomm, Intel, Apple)
· Option 2: only 16 Ports or 32 ports (Qualcomm, Ericsson)
· Option 3: 4 ports (DCM)
· Recommended WF
· 3 companies discuss on issue 2-1-2.  Moderator would like to suggest companies to provide more comments.

Issue 2-1-3: Antenna configuration of CSI-RS ports
· Proposals
· Option 1:  (N1,N2)=(4,2) and (O1,O2)=(4,4) for 16 port (Samsung, Huawei, Qualcomm, Intel, Apple)
· Option 2: only 16 ports with (N1, N2) and (O1,O2) =(4,4) or  32 ports with (N1, N2) and (O1, O2)=(4,4) (Ericsson?)
· Option 3: 4 ports with (N1, N2) and (O1,O2) =(4,1) (DCM)
· Recommended WF
· 2 companies discuss on issue 2-1-3. Moderator would like to suggest companies to provide more comments

Issue 2-1-4: Codebook parameter configuration for   and 
· Proposals
· Option 1: paraCombination-r16=6, with L=4, pv =1/2, β=1/2 (Samsung, Huawei, Qualcomm)
· Option 2: TBA
· Recommended WF
· 2 companies discuss on issue 2-1-4. Moderator would like to suggest companies to provide more comments

Issue 2-1-5: Wideband PMI or sub-band PMI
· Proposals
· Option 1: Wideband (Samsung)
· Option 2: Sub-band PMI (Qualcomm, Huawei, Intel, Apple)
· Recommended WF
· 2 companies discuss on issue 2-1-5. Moderator would like to suggest companies to provide more comments

Issue 2-1-6: Sub-band size (if agreed to introduce sub-band PMI)
· Proposals
· Option 1 (Qualcomm, Apple): 
· 4 for FDD with 15KHz SCS, 10MHz CBW
· 8 for TDD with 30KHz SCS, 40MHz CBW
· Option 2: FFS (Huawei, Samsung,)
· Recommended WF
· 1 company discuss on issue 2-1-6. Moderator would like to suggest companies to provide more comments

Issue 2-1-7: PMI sub-bands per CQI band Number of PMI Sub-bands per CQI Sub-band
· Proposals
· Option 1: R=1(Qualcomm, Samsung, Apple)
· Option 2: R=2(Samsung, Huawei)
· Recommended WF
· 2 companies discuss on issue 2-1-7. Moderator would like to suggest companies to provide more comments

Issue 2-1-8: Test Metric
· Proposals
· Option 1: Relative Throughput ratio with following PMI and random PMI (Samsung, Huawei, Qualcomm, Intel, Apple)
· Option 2: Relative Throughout ratio with following PMI for Rel-16 enhanced type II and SP type I codebook (Ericsson?)
· Option 3: Relative Throughout ratio with following PMI for Rel-16 enhanced type II and Rel-15 type II codebook for MU-MIMO based test setup (Ericsson?)
· Recommended WF
· 2 companies discuss on issue 2-1-8. Moderator would like to suggest companies to provide more comments

Issue 2-1-9: Beam-steering model
· Proposals
· Option 1 (Samsung, Qualcomm, Ericsson): Taking beam steering approach as specified in B.2.3B.4A of TS 36.101 as starting point with further extension applicable for L beams, and introduce a generic beam steering model into specification in a future proof manner which the number of beams configurable

 
· 
 beam index
· 
, relative power of the l beam compared to first beam
· 

, total power scaling factor 
· With fixed the power of beams as equivalent to first beams, 


· Option 2: L=2 (Qualcomm)
· Recommended WF
· 1 company discuss on issue 2-1-9. Moderator would like to suggest companies to provide more comments

Issue 2-1-10: MCS and Rank
· Proposals
· Option 1: MCS20 with Rank 2 (Samsung, Huawei, Qualcomm, Apple, Ericsson ) 
· Option 2: TBA
· Recommended WF
· 2 companies discuss on issue 2-1-10. Moderator would like to suggest companies to provide more comments

Issue 2-1-11: Channel model
· Proposals
· Option 1: TDLA30-5 (Samsung, Huawei, Apple )
· Option 2: TBA
· Recommended WF
· 2 companies discuss on issue 2-1-11. Moderator would like to suggest companies to provide more comments

Issue 2-1-12: MIMO correlation
· Proposals
· Option 1: XP-High (Huawei, Apple)
· Option 2: XP-Medium (Samsung, Apple)
· Option 3: Decide the option 1 and option 2 based on simulation results (Qualcomm, Intel)
· Recommended WF
· 2 companies discuss on issue 2-1-12. Moderator would like to suggest companies to provide more comments

Issue 2-1-13: Test parameters summary for Rel-16 enhancement type II codebook 
· Proposals
· Option 1(Samsung):

	NZP CSI-RS for CSI acquisition
	CSI-RS resource Type
	
	Aperiodic

	
	Number of CSI-RS ports (X)
	
	4/16/32

	
	CDM Type
	
	FD-CDM2 for 4 ports/
CDM4 (FD2, TD2) for 16/32 ports

	
	Density (ρ)
	
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0, k1 )
	
	Row 4, (0,-) for 4 ports/
 Row 12, (2, 4, 6, 8) for 16 ports/
Row 17, (2, 4, 6, 8) for 32 ports

	
	First OFDM symbol in the PRB used for CSI-RS (l0, l1)
	
	(13,-) for 4 ports/
 (5,-) for 16 ports/
(5,12)) for 32 ports

	
	CSI-RS
interval and offset
	slot
	5/1 for FDD, 10/1 for TDD

	
	aperiodicTriggeringOffset
	
	0

	configuration
	Codebook Type
	
	typeII-r16

	
	paramCombination-r16
	
	Option 1: 6 with L =4, pν =1/2, β=1/2

	
	numberOfPMISubbandsPerCQISubband
	
	Option 1: R = 1
Option 2: R = 2

	
	(CodebookConfig-N1,CodebookConfig-N2)
	
	(4,1) for 4 ports/
(4,2) for 16 ports/
(4,4) for 32 ports

	
	(CodebookConfig-O1,CodebookConfig-O2)
	
	(4,1) for 4 ports/
(4,4) for 16/32 ports

	
	n1-n2-codebookSubsetRestriction-r16
	
	FFS

	
	typeII-RI-Restriction-r16
	
	FFS

	CSI-RS resource/CSI reporting interval and slot offset
	slot
	FR1 FDD 15 kHz: 5/1
FR1 TDD 30 kHz: 10/1

	Minimum CSI delay
	ms
	8 ms (8 slots) for FDD
6.5 ms (13 slots) for TDD



· Option 2: Use the same/similar test parameters form Rel-15 NR PMI (Samsung, Huawei, Qualcomm, Ericsson )
· Recommended WF
· 3 companies discuss issue 2-1-13. 3 companies prefer to use same/similar test parameters form Rel-15 NR PMI and Rel-15 type II codebook. Moderator would like to suggest companies to provide comments on issue 2-1-2 to issue 2-1-12 firstly. 

Sub-topic 2-2
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 2-2: TBA
· Proposals
· Option 1: TBA
· Option 2: TBA
· Recommended WF
· TBA

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

	XXX
	Sub topic 2-1: 
Sub topic 2-2:
….
Others:

	Samsung
	Issue 2-1-1
We prefer option 1 not to design test case covering CSI-RS interference from neighboring cells and/or sectors
From network configuration aspect, it’s not excluded the case CSI-RS colliding with data/RSs from neighboring cells. While from UE receiver process perspective, there is no difference with/without interference from neighboring cells. If suffering non-negative performance loss, reasonable network scheduling should try to immigrate the performance loss by flexible configuration i.e. ZP-CSI-RS protection.
From the test aspect, how does gNB beamform the MU-MIMO? UE MU-MIMO receiver will be mixed within the test?
From test case applicability aspect, if RAN4 agreed to cover this scenario by test cases, these test cases should be applied to all UEs considering test coverage issue.
From UE feature aspect, Rel-16 type II as most likely is the optional feature, it is not proper to introduce the test cases combined with e-MIMO Rel-16 type II cookbook
Generally, it’s a network configuration issue which is not relevant to the features introduced on eMIMO WI. We prefer not to discuss the issue in Rel-16 eMIMO WI, it is out of scope of WID

Issue 2-1-2
We prefer to option 1 with only specified 16 ports for Rel-16 type II codebook requirements
Regarding number of Tx ports, 4 ~ 32 ports can be supported for Type II codebook. NR Rel-15 Type II codebook and Rel-16 advanced Type II codebook are the extension of LTE Rel-14 advanced codebook which they share similar codebook structure. It’s better we can align the number of Tx ports with PMI test case of LTE eFD-MIMO advanced codebook to provide comparable performance. In LTE Rel-14 eFD-MIMO WI, 16 Tx ports was used for PMI test case with advanced codebook. For Rel-15 type codebook, RAN4 has already defined the requirement with 16 Tx and 32 Tx ports, it is not necessary to duplicate the test cases with specified both 16 Tx and 32 Tx for Rel-16 Type II codebook.
From the test complexity perspective, the number of required individual MIMO channel faders should be considered. As mentioned, type II codebook is multi-beam combination. As analyzed in our contribution, we summarized number of independent MIMO faders required for different PMI test cases for LTE and NR Rel-15/Rel-16 codebook. Compared with LTE, number of faders increased by 4/8 times.  If considering with 32 Tx ports with four beams, the number of faders is around 512. 
From the performance perspective, with 32Tx port, the number of candidate of codebook is more, then,  the random PMI cannot fit the channel with high possibility compared with 16Tx port, which will result the effective throughput is very low and the related TP ratio maybe not valid.
Then, it is not feasible to design the proper test cases with TP ratio of follow PMI and random PMI.

Issue 2-1-3
We prefer option 1, where it is the typical configuration for antenna configuration with 16 Tx ports, which is reuse the requirement from Rel-14/15 codebook with 16Tx ports

Issue 2-1-4
We prefer to option 1, the number of candidate codebooks can be maximized. From UE processing respective, this requires maximum UE calculation complexity and acts like a pressure test.
Meanwhile, based on our results, the performance of enhanced Type II codebook will be significantly improved with the increase of feedback overhead with configured as “paraCombination_r16=6”. It can achieve better performance than other cases.

Issue 2-1-5
We are open to further discuss. Considering one option for channel model is TDLA30-5, where the channel frequency selective property is not obvious. In that sense, it may be not expected to achieve the diversity gain compared with wideband PMI.
Meanwhile, during Rel-15 type I single panel codebook, whether to define the sub-band PMI is under discussion, considering there is no significant gain. 
Again, in RAN1, there seems no limitation for Rel-16 type II only available for sub-band PMI
At this stage, we slightly prefer to define the requirement with wideband PMI based on our results.

Issue 2-1-6
We are open to further discuss if sub-band PMI is agreed.

Issue 2-1-7
We are open to further discuss. Base on RAN1 agreement, R=1 is mandatory support, whether it is mandatory or optional for R=2 and N3<=19 is under discussion with Rel-16 UE capability. 
For Rel-16 type II codebook, the main feature is to introduce the frequency compression matrix to bring more resolution. With R=2, the real number of feedback coefficients for each subband is half, it can be regarded as the tradeoff performance and overhead for feedback.

Issue 2-1-8
We prefer option 1. 
As indicated our results, it is feasible to introduce the proper test requirements under XP medium correlation channel with legacy test metric “relative throughput ratio between following PMI and random PMI”. With the relative throughput ratio following PMI between Rel-15 type II and enhanced type II, the gain is limited, especially for XP high correlation channel. 
Meanwhile, it is not proper to combine two features into test, since both Rel-15 and Rel-16 type II codebook is a UE optional feature.
Issue 2-1-10
We prefer option 1. 
As indicated our results, it is feasible to introduce the proper test requirements with MCS 20 with Rank 2



Issue 2-1-12
We prefer option 2 with XP medium 
Based on the initial evaluation results in our contribution, there are more performance difference among Type II codebook, Rel-15 Type II and Rel-15 Type I codebook under XP medium correlation compared to XP high correlation.
Since in the XP Medium correlation model, the propagation environments have multiple dominant clusters, the style of type II and enhanced type II codebooks consist of multiple DFT vectors which are fit for the NLOS channels more preciously
With XP high correlation channel, the gain of enhanced type II is limited.

	Qualcomm
	Issue 2-1-2, 2-1-9: We are ok to compromise to 16 ports to reduce the number of faders. At the same time, we would prefer to keep beam-steering model same as LTE instead of extending to L beams because it is not practical for UE to receive 4 independent beams. In practice, UE will see correlated beams and 2 independent beams are enough to model beam-steering. It doesn’t have to be same as the number of beams parameter in codebook. Also, it increases the number of faders.
Issue 2-1-4: Ok with Option 1.
Issue 2-1-5: As mentioned in our paper, RAN1 had decided in the last meeting that only subband PMI reporting will be supported for eType II. So, wideband is not a valid option.
Issue 2-1-7: Prefer Option 1 since it is mandatory as per RAN1.
Issue 2-1-8: Support Option 1.
Issue 2-1-10: It is Ok to start with Option 1 but can be changed based on simulations.
Issue 2-1-11: Ok with Option 1.
Issue 2-1-12: Decide based on simulations.

	docomo
	Issue 2-1-2: We prefer 4-ports CSI-RS since 4-ports CSI-RS is more suitable for typical deployment compared to 16 and 32-ports CSI-RS.

	Huawei, HiSilicon
	Sub topic 2-1: 
· Issue 2-1-1: We would not prefer to consider CSI-RS interference from neighboring cells and/or sectors into test case design. Reasons are similar to our comments in 1.3.1.
From demodulation of receiver point of view, we think that whether to consider the CSI-RS interference hardly have impact on the receiving process like the algorithm, but will definitely increase the test complexity, as we need to also consider the modeling, interference elimination, etc. Thus, we prefer option 1, which is not to cover the CSI-RS interference from neighboring cells and/or sectors.
· Issue 2-1-2: Our understanding is that Rel-16 enhanced Type II codebook tests are to some extent sort of validating tests that verifying whether there is gain and how much is the gain when developing the enhancement. From test point of view, testing 32 Tx ports is much more complicated then testing 16 Tx ports. Thus, since we do not consider covering both, testing the easier and more typical one that is 16 Tx ports is more realistic and useful. So we prefer option 1: 16 Tx ports. 
· Issue 2-1-3: Option 1 is a typical configuration for 16 Tx ports, so we prefer option 1.
· Issue 2-1-4: As mentioned by one company, option 1 can maximize the number of candidate codebooks. Also, this configuration can to some extent get full used of Rel-16 enhancement. Thus, we support option 1. 
· Issue 2-1-5: As agreed in RAN1, PMI reporting of Rel-16 MUCSI enhancement will be only on subband. Thus, we think subband PMI is the default configuration, so that we support option 2.
· Issue 2-1-6: We need more investigations and open for further discussion. 
· Issue 2-1-7: We prefer Option 2.
· Issue 2-1-8: We think that test cases for Type II codebook should keep some independence. Thus, we prefer option 1. 
Issue 2-1-10, 2-1-11: Option 1 follows a consistency with previous tests and no abnormal performance has been captured, so we prefer option 1 for both issues.

	Intel
	Issue 2-1-1: Whether to design the test cases covering CSI-RS interference from neighbouring cells and/or sectors
Prefer Option 1. We do not see necessity to consider CSI-RS interference during the test.
Issue 2-1-2: Number of CSI-RS ports
Agree with Option 1.
Issue 2-1-3: Antenna configuration of CSI-RS ports
Agree with Option 1.
Issue 2-1-5: Wideband PMI or sub-band PMI
Agree with option 2. According to RAN1 agreement the following sentence will be captured in specification: “A UE is not expected to be configured with pmi-FormatIndicator if codebookConfig is set to 'typeII-r16' or 'typeII-PortSelection-r16 '.” It means that it is not reasonable to consider wideband PMI reporting for type II Rel-16 codebooks. 
Issue 2-1-12: MIMO correlation
Prefer to keep this discussion open until more companies provide simulation result

	Ericsson
	Issue 2-1-1:
We prefer Option 2. Similarly, with Rel-15 Type II test case design we think that for the purpose of MU-MIMO support we should strive to design a test case setup which matches the design purpose of Type II codebook i.e., MU-MIMO benefits. The most suitable design of the precoder matrix for the co-scheduled UE will need to be carefully considered. In our paper in Enhanced performance WI we elaborate on how to devise a test setup where performance gain from Type II codebooks (Rel-15 & Rel-16) should be observable. Further study should be conducted on what channel realizations could and precoder to be used for co-scheduled UE.
Issue 2-1-2 & 2-1-3:
We can agree to only set requirements with one antenna configuration, but we’d like to further check whether 16, or 32 ports should be considered.
Issue 2-1-4:
Similarly, with the number of ports we cannot set codebook configuration parameters before we’ve conluded on the number of CSI-RS ports.
Issue 2-1-8:
For test metric we can set gain requirement comparing the throughput with following SP Type I codebook, or following Rel-15 Type II codebook for MU-MIMO based test setup. 
Issue 2-1-9:
This is a similar proposal to our proposal in Enhanced performance WI. We can agree on using this beam steering model, yet we think we should align the models in both the Enhanced performance WF, and eMIMO WF so that there is no confusion in the ongoing discussion.
Issue 2-1-10:
We think MCS and rank should be configured similarly to Rel-15 Type II codebook in Enhanced performance WI.
Issue 2-1-13:
We prefer Option 2.

	Apple
	Issue 2-1-1: Whether to design the test cases covering CSI-RS interference from neighbouring cells and/or sectors
Support Option 1. We don’t see motivation to introduce CSI-RS interference in testcase
 Issue 2-1-2: Number of CSI-RS ports
Support Option 1: 16 ports
Issue 2-1-3: Antenna configuration of CSI-RS ports
Support Option 1:  (N1,N2)=(4,2) and (O1,O2)=(4,4) for 16 port
Issue 2-1-5: Wideband PMI or sub-band PMI
Support Option 2: Sub-band PMI. Wideband PMI is not an option , so only subband PMI is feasible
Issue 2-1-6: Sub-band size (if agreed to introduce sub-band PMI)
Support Option 1
Issue 2-1-7: PMI sub-bands per CQI band Number of PMI Sub-bands per CQI Sub-band
Support Option 1: R=1
Issue 2-1-8: Test Metric
Use same metric as other PMI tests. TP ratio between follow PMI and random PMI
Issue 2-1-10, 2-1-11, 2-1-12
The suggested values can be used as baseline and updated if needed based on simulation results


CRs/TPs comments collection
Major close to finalize WIs and Rel-15 maintenance, comments collections can be arranged for TPs and CRs. For Rel-16 on-going WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	XXX
	Company A

	
	Company B

	
	

	YYY
	Company A

	
	Company B

	
	



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic#1
	Tentative agreements:
Candidate options:
Recommendations for 2nd round:

	Sub topic 2-1
	Issue 2-1-1: Whether to design the test cases covering CSI-RS interference from neighbouring cells and/or sectors
6 companies discuss on issue 2-1-1. 5 companies prefer to not design test cases covering CSI-RS interference with considering. 
Candidate options:
· Option 1: No (Huawei, Qualcomm, Samsung, Intel, Apple)
· Option 2 (Ericsson): Yes 
· RAN4 strives to consider the multi-user scheduling for type II PMI reporting test
· If RAN4 agree to use multi-user scheduling for type II PMI reporting test, RAN4 study further how to derive precoder based on the type II PMI feedback from UE under test
· Test parameters for type II codebook may need to be tuned to properly suit MU-MIMO based test setup proposed
· Option 3: If needed, discuss the issue 2-1-1 under TEI-15 WI, since the issue is not relevant to the features introduced in eMIMO WI (Samsung)
Tentative agreements:
Recommendations for 2nd round:
Moderator would like to suggest companies to provide more comments during 2nd round

Issue 2-1-2: Number of CSI-RS ports
Following the summary based on companies’ comment
· Option 1: 16 ports (Samsung, Huawei, Qualcomm, Intel, Apple)
· Option 2: only 16 Ports or 32 ports (Qualcomm, Ericsson)
· Option 3: 4 ports with (N1, N2) and (O1,O2) =(4,1) (DCM)
7 companies discuss on issue 2-1-2.  5 companies prefer option 1, one companies prefer either 16 port or 32 ports. Option 3 is the not the useful case for enhanced type II codebook configuration.  Based on the majority view, Moderator would like to suggest companies to check option 1 is feasible?
Recommendations for 2nd round:
Moderator would like to suggest companies to provide more comments during 2nd round

Issue 2-1-3: Antenna configuration of CSI-RS ports
Following the summary based on companies’ comment
· Option 1:  (N1,N2)=(4,2) and (O1,O2)=(4,4) for 16 port (Samsung, Huawei, Qualcomm, Intel, Apple)
· Option 2: only 16 ports with (N1, N2) and (O1,O2) =(4,4) or  32 ports with (N1, N2) and (O1, O2)=(4,4) (Ericsson?)
· Option 3: 4 ports with (N1, N2) and (O1,O2) =(4,1) (DCM)
7 companies discuss on issue 2-1-3.  5 companies prefer option 1, one companies prefer either 16 port or 32 ports. Option 3 is the not the useful case for enhanced type II codebook configuration.
Recommendations for 2nd round:
Moderator would like to suggest companies to provide more comments during 2nd round

Issue 2-1-4: Codebook parameter configuration for   and 
Following the summary based on companies’ comment
· Option 1: paraCombination-r16=6, with L=4, pv =1/2, β=1/2 (Samsung, Huawei, Qualcomm)
Recommendations for 2nd round:
Moderator would like to suggest companies to provide more comments during 2nd round

Issue 2-1-5: Wideband PMI or sub-band PMI
Following the summary based on companies’ comment
· Option 1: Wideband (Samsung)
· Option 2: Sub-band PMI (Qualcomm, Huawei, Intel, Apple)
5 companies discuss on issue 2-1-5.  4 companies prefer option 2, consider wideband PMI is not supported in RAN1.  Moderator would like to make the tentative agreement as follows
Tentative agreements:
Option 2: sub-band PMI
Issue 2-1-6: Sub-band size (if agreed to introduce sub-band PMI)
Candidate options:
· Option 1 (Qualcomm, Apple): 
· 4 for FDD with 15KHz SCS, 10MHz CBW
· 8 for TDD with 30KHz SCS, 40MHz CBW
· Option 2: FFS (Huawei, Samsung,)
Recommendations for next meeting
Moderator would like to suggest discuss the issue in the next meeting based on simulation results provided


Issue 2-1-7: Number of PMI Sub-bands per CQI Sub-band
Candidate options:
· Option 1: R=1(Qualcomm, Samsung, Apple)
· Option 2: R=2(Samsung, Huawei)
Recommendations for 2nd round:
Moderator would like to suggest discuss the issue in the next meeting based on simulation results provided
Issue 2-1-8: Test Metric
Candidate options:
· Option 1: Relative Throughput ratio with following PMI and random PMI (Samsung, Huawei, Qualcomm, Intel, Apple)
· Option 2: Relative Throughout ratio with following PMI for Rel-16 enhanced type II and SP type I codebook (Ericsson?)
· Option 3: Relative Throughout ratio with following PMI for Rel-16 enhanced type II and Rel-15 type II codebook for MU-MIMO based test setup (Ericsson?)
Recommendations for 2nd round:
Moderator would like to suggest discuss the issue in the next meeting based on simulation results provided

Issue 2-1-9: Beam-steering model
Candidate options:
· Option 1 (Samsung, Qualcomm, Ericsson): Taking beam steering approach as specified in B.2.3B.4A of TS 36.101 as starting point with further extension applicable for L beams, and introduce a generic beam steering model into specification in a future proof manner which the number of beams configurable

 
· 
 beam index
· 
, relative power of the l beam compared to first beam
· 

, total power scaling factor 
· With fixed the power of beams as equivalent to first beams, 


Tentative agreements:

· Taking beam steering approach as specified in B.2.3B.4A of TS 36.101 as starting point with further extension applicable for L beams, and introduce a generic beam steering model into specification in a future proof manner which the number of beams configurable

 
· 
 beam index
· 
, relative power of the l beam compared to first beam
· 

, total power scaling factor 
· With fixed the power of beams as equivalent to first beams, 


· FFS L= 2 or 4
Recommendations for 2nd round:
Moderator would like to suggest discuss the issue in the next meeting based on simulation results provided
Issue 2-1-10: MCS and Rank

· Option 1: MCS20 with Rank 2 as baseline (Samsung, Huawei, Qualcomm, Apple, Ericsson ) 
Tentative agreements:
· MCS20 with Rank 2 as baseline
· Other option are not precluded
Recommendations for next meeting
Moderator would like to suggest discuss the issue in the next meeting based on simulation results provided
Issue 2-1-11: Channel model
· Option 1: TDLA30-5 (Samsung, Huawei, Apple )
Tentative agreements:
· TDLA30-5 as baseline
· Other option are not precluded
Recommendations for next meeting
Moderator would like to suggest discuss the issue in the next meeting based on simulation results provided

Issue 2-1-12: MIMO correlation
· Option 1: XP-High (Huawei, Apple)
· Option 2: XP-Medium (Samsung, Apple)
· Option 3: Decide the option 1 and option 2 based on simulation results (Qualcomm, Intel)
Tentative agreements:
· Option 1: XP-High (Huawei, Apple)
· Option 2: XP-Medium (Samsung, Apple)
· Down-select to one option based on simulation in the next meeting
Recommendations for next meeting
Moderator would like to suggest decide  the issue in the next meeting based on simulation results provided

Issue 2-1-13: Test parameters summary for Rel-16 enhancement type II codebook 
· Option 1(Samsung):
	NZP CSI-RS for CSI acquisition
	CSI-RS resource Type
	
	Aperiodic

	
	Number of CSI-RS ports (X)
	
	4/16/32

	
	CDM Type
	
	FD-CDM2 for 4 ports/
CDM4 (FD2, TD2) for 16/32 ports

	
	Density (ρ)
	
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0, k1 )
	
	Row 4, (0,-) for 4 ports/
 Row 12, (2, 4, 6, 8) for 16 ports/
Row 17, (2, 4, 6, 8) for 32 ports

	
	First OFDM symbol in the PRB used for CSI-RS (l0, l1)
	
	(13,-) for 4 ports/
 (5,-) for 16 ports/
(5,12)) for 32 ports

	
	CSI-RS
interval and offset
	slot
	5/1 for FDD, 10/1 for TDD

	
	aperiodicTriggeringOffset
	
	0

	configuration
	Codebook Type
	
	typeII-r16

	
	paramCombination-r16
	
	Option 1: 6 with L =4, pν =1/2, β=1/2

	
	numberOfPMISubbandsPerCQISubband
	
	Option 1: R = 1
Option 2: R = 2

	
	(CodebookConfig-N1,CodebookConfig-N2)
	
	(4,1) for 4 ports/
(4,2) for 16 ports/
(4,4) for 32 ports

	
	(CodebookConfig-O1,CodebookConfig-O2)
	
	(4,1) for 4 ports/
(4,4) for 16/32 ports

	
	n1-n2-codebookSubsetRestriction-r16
	
	FFS

	
	typeII-RI-Restriction-r16
	
	FFS

	CSI-RS resource/CSI reporting interval and slot offset
	slot
	FR1 FDD 15 kHz: 5/1
FR1 TDD 30 kHz: 10/1

	Minimum CSI delay
	ms
	8 ms (8 slots) for FDD
6.5 ms (13 slots) for TDD



· Option 2: Use the same/similar test parameters form Rel-15 NR PMI (Samsung, Huawei, Qualcomm, Ericsson )
Recommendations for 2nd round
Moderator would like to suggest further discussion



Suggestion on WF/LS assignment 
	
	WF/LS t-doc Title 
	Assigned Company,
WF or LS lead

	#1
	Way forward on PMI reporting requirement for NR eMIMO
	
Qualcomm




CRs/TPs
Moderator tries to summarize discussion status for 1st round and provided recommendation on CRs/TPs Status update suggestion 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Discussion on 2nd round (if applicable)

Issue 2-1-1: Whether to design the test cases covering CSI-RS interference from neighbouring cells and/or sectors
· Option 1: No (Huawei, Qualcomm, Samsung, Intel, Apple)
· Option 2 (Ericsson): Yes 
· RAN4 strives to consider the multi-user scheduling for type II PMI reporting test
· If RAN4 agree to use multi-user scheduling for type II PMI reporting test, RAN4 study further how to derive precoder based on the type II PMI feedback from UE under test
· Test parameters for type II codebook may need to be tuned to properly suit MU-MIMO based test setup proposed
· Option 3: If needed, discuss the issue 2-1-1 under TEI-15 WI, since the issue is not relevant to the features introduced in eMIMO WI (Samsung)

Issue 2-1-2: Number of CSI-RS ports
· Option 1: 16 ports (Samsung, Huawei, Qualcomm, Intel, Apple)
· Option 2: only 16 Ports or 32 ports (Qualcomm, Ericsson)
· Option 3: 4 ports with (N1, N2) and (O1,O2) =(4,1) (DCM)

Issue 2-1-3: Antenna configuration of CSI-RS ports
· Option 1:  (N1,N2)=(4,2) and (O1,O2)=(4,4) for 16 port (Samsung, Huawei, Qualcomm, Intel, Apple)
· Option 2: only 16 ports with (N1, N2) and (O1, O2) =(4,4) or  32 ports with (N1, N2) and (O1, O2)=(4,4) (Ericsson?)
· Option 3: 4 ports with (N1, N2) and (O1,O2) =(4,1) (DCM)

Issue 2-1-7: Number of PMI Sub-bands per CQI Sub-band
· Option 1: R=1(Qualcomm, Samsung, Apple)
· Option 2: R=2(Samsung, Huawei)

Issue 2-1-8: Test Metric
· Option 1: Relative Throughput ratio with following PMI and random PMI (Samsung, Huawei, Qualcomm, Intel, Apple)
· Option 2: Relative Throughout ratio with following PMI for Rel-16 enhanced type II and SP type I codebook (Ericsson?)
· Option 3: Relative Throughout ratio with following PMI for Rel-16 enhanced type II and Rel-15 type II codebook for MU-MIMO based test setup (Ericsson?)

	Company
	Comments

	XXX
	Sub topic 1-1: 
Sub topic 1-2
….





Summary on 2nd round (if applicable)
Moderator tries to summarize discussion status for 2nd round and provided recommendation on CRs/TPs/WFs/LSs Status update suggestion 
	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	XXX
	Based on 2nd round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”
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