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Introduction
This email thread discuss the open issues on 8Rx demodulation and CSI requirements for Rel-18 WI as summarized in the following sections.The plan is shown as follows:
· 1st round discussion: Discuss the open issues on PDSCH, SDR and CQI requirements as per the simulation results provided by companies
· 2nd round discussion: 
· Continue the discussions on remaining open issues and try to finalize them.  and discuss the CR split
· Discuss the CR splitting if all open issues are almost finalized and work scope is clear


It is appreciated that the delegates for this topic put their contact information in the table below.
Contact information for companies
	Company
	Contact
	Email address

	Ericsson
	Kamel Tourki
	kamel.tourki@ericsson.com

	Nokia, Nokia Shanghai Bell
	Alex Hamilton
	Alexander.hamilton@nokia.com

	Nokia, Nokia Shanghai Bell
	Axel Mueller
	Axel.mueller@nokia.com

	Apple Inc.
	Rolando Bettancourt
	rbettancourt@apple.com

	MediaTek
	Licheng Lin
	Licheng.lin@mediatek.com

	China Telecom
	Jingzhou Wu
	wujingzhou@chinatelecom.cn

	Samsung
	Lili Wang
	lili008.wang@samsung.com

	NTT DOCOMO, INC.
	Shoichi Higuchi
	syouichi.higuchi.zf@nttdocomo.com

	Huawei
	Ke Li
	like54@hisilicon.com


Note:
1) Please add your contact information in above table once you make comments on this email thread. 
2) If multiple delegates from the same company make comments on single email thread, please add you name as suffix after company name when make comments i.e. Company A (XX, XX)
Topic #1: General parts and PDSCH requirements
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2304097
	Nokia, Nokia Shanghai Bell
	Observation 1: For Rank 8 and two MCS, medium correlations coupled with fixed precoding matrix choices enable simulations to exhibit variable layer performance (average per-layer post-EQ SINR).
Proposal 1: We propose that RAN4 shall use medium B correlation in addition to the agreed ULA Low for Rank 8.
Observation 2: Early Simulation results show that a beamforming model is not required to produce the spatial modelling and modelling effects to introduce average per-layer post-EQ SINR performance differences in rank 8 demodulation.
Proposal 2: We propose that for simulation of per layer performance for Rank 8 to close FFS on the beamforming model.  Instead, we should focus on correlation-based antenna and channel effects to simulate per layer performance differences for Rank 8, specifically we proposed RAN4 shall use ULA Medium B on Rank 8 simulations with fixed precoders.
Proposal 3: RAN4 to define requirements for 8Rx UE demodulation with MCS 20 for Rank8 and MCS26 for Rank2 and Rank4.
Observation 3: A TDL model with no correlation will not provide layer-dependent performance, therefore each layer within Rank 8 will have the same performance, as such the maximum achievable MCS for CW 1 and CW 2 will be the same.
Observation 4: The choice of precoding vectors in a TDL model with no correlation is of no consequence for observed BLER/TPUT performance.
Observation 5: TDL channels with correlation have spatial preferences, that can either be matched or be misaligned with the precoding vector chosen for each layer.
Observation 6: ULA Medium B enables PDSCH simulations with rank greater than 4 to exhibit variable performance per codeword
Proposal 4: We propose that RAN4 shall define performance for Rank 8 in ULA Medium B.
Observation 7: Using Medium B correlation channel and PMI i11=2, i12=0, i2=1 is exhibiting realistic performance to define two separate MCS for Rank 8.
Proposal 5: We propose that RAN4 shall define a requirement with two different MCS for CW 1 and CW 2 for Rank 8. We propose the configuration as follows: - Channel model: TDLA30-10. - Correlation model: ULA Medium B. - Precoder: Type1SinglePanel; N1 = 4, N2 = 1, O1 = 4, O2 = 1; i11=2, i12=0, i2=1. - MCS: CW1: MCS = 4 (64QAM table); CW2: MCS = 0 (64QAM table).
Observation 8: There is no significant difference in performance results from mapping type A and type B for the scenarios presented with RAN4.
Proposal 6: For all propagation scenarios simulated, the same requirements shall be used for PUSCH Mapping Type A and Type B.
Proposal 7: RAN4 shall define ‘Minimum requirements for PDSCH Mapping Type A and CSI-RS overlapped with PDSCH’ for 8Rx UE with 8 port CSI-RS (row 6).


	R4-2304098
	Nokia, Nokia Shanghai Bell
	Provide simulation results

	R4-2304158
	Apple
	Observation#1: PDCCH is not a bottleneck channel in 8Rx when defining requirements for PDSCH.
Proposal#1: Do not define PDCCH demodulation requirements for 8Rx.
Observation#2: PDSCH Mapping Type-B is an optional capability.
Observation#3: PDSCH Mapping Type-A and Type-B only differ in the level of configurability.
Proposal#3: Do not define requirements for PDSCH Mapping Type-B
Observation#4: Throughput maximization on channels where layers exhibit substantially distinct reliability, closed-loop testing is better suited.
Proposal#4: For 2CW test cases, define the same MCS without extra beamforming model.
Observation#5: If we agree on CSI-RS overlapping PDSCH, we would need to check feasibility again, since we are exploring feasibility without overlaps into PDSCH.
Observation#6: Such configuration and the implication on initial code rate of the transmission are valid configurations, and there’s nothing to verify in the UE about that.
Proposal#5: Do not consider configuration of NZP CSI-RS overlapping with PDSCH for CSI-RS even with ports larger than 4Tx.
Observation#7: In TDLC300-100 channel, MediumB antenna correlation and Rank 2, MCS13 is the highest MCS that reaches full throughput.
Proposal#6: If agreed, use MCS13 for Rank 2 over TDLC300-100 ULA MediumB
Observation#8: In TDLA30-10 channel, MediumB antenna correlation and Rank 2, all 64QAM Table MCS values show an acceptable SNR at 70% target throughput.
Proposal#7: If agreed, use MCS25 for Rank 2 over TDLA30-10 ULA MediumB
Observation#9: In TDLA30-10 channel, low antenna correlation and Rank 2, all 256QAM Table MCS values show an acceptable SNR at 70% target throughput.
Proposal#8: If agreed, use MCS24 256QAM Table for Rank 2 over TDLA30-10 ULA Low
Observation#10: In TDLA30-10 channel, low antenna correlation and Rank 4, all 64QAM Table MCS values show an acceptable SNR at 70% target throughput.
Proposal#9: If agreed, use MCS24 64QAM Table for Rank 4 over TDLA30-10 ULA Low.
Observation#11: In TDLA30-10 channel, low antenna correlation and Rank 8, not all 64QAM Table MCS values show an acceptable SNR at 70% target throughput.
Proposal#10: If agreed, use MCS17 64QAM Table for Rank 8 over TDLA30-10 ULA Low.


	R4-2304666
	ZTE
	Proposal 1: Only consider ULA low for Rank 4 and Rank 8.
Proposal 2: Only consider TDLC300-100 for Rank2 and TDLA30-10 for Rank 4 and 8.
Proposal 3: Only consider MCS 13 for Rank 2, MCS 13 and MCS 19 for Rank 4, MCS 13 and MCS 17 for Rank 8.
Proposal 4: Only consider single MCS for two codewords.
Proposal 5: To consider scenarios for CSI overlapping with PDSCH for CSI-RS ports larger than 4Tx.
Proposal 6: Only consider (N1,N2)=(4,1) configuration for 8Tx case.

	R4-2304688
	CTC
	Proposal 1: Cover CA scenario for 8Rx requirements after RF session agrees to define any CA band combination(s) for 8Rx.
Proposal 2: Cover 8Rx PDCCH requirements if feasible SNR points could be achieved.
Proposal 3: For PDSCH demodulation requirements for 8T8R, we propose to cover PDSCH Mapping Type A and CSI-RS overlapped with PDSCH requirements.


	R4-2304880	
	Qualcomm
	Proposal 1: RAN4 to use MCS13 for 8 layers, 8Rx PDSCH demod requirements 
Proposal 2: RAN4 to use MCS 17 for 4 layers, 8Rx PDSCH demod requirements
Proposal 3: RAN4 to use MCS 23 for 2 layers, 8Rx with TDLA30-10, medium B PDSCH demod requirements
Proposal 4: RAN4 to use MCS 21 for 2 layers, 8Rx with TDLC 300-100, medium B PDSCH demod requirements
Proposal 8: Do not define demod requirements for PDCCH, and PBCH with 8Rx
Proposal 9: Do not define requirements with NZP CSI-RS overlapping with PDSCH for CSI-RS ports larger than 4Tx
Proposal 10: RAN4 to consider single MCS for 8L case


	R4-2304899
	Samsung
	Proposal 1: Only consider single MCS for Rank 8 case.
Proposal 2: Do not consider scenarios with configuration of NZP CSI-RS overlapping with PDSCH for CSI-RS ports larger than 4Tx.
Proposal 3: for rank larger than 4, Maximum number of OFDM symbols for DL front loaded DMRS should be configured as 2.
Proposal 4: introduce PDSCH performance requirements for 8Rx as 


	R4-2304900
	Samsung
	Provide simulation results

	R4-2304914
	MTK
	Proposal 1: Introduce PDSCH requirements for 8Rx UE with the following MCS: 
· MCS19 (rank2, ULA Medium B, TDLC 300-100)
· MCS17 (rank4, ULA low, TDLA 30-10)
· MCS13 (rank8, ULA low, TDLA 30-10)

	R4-2305508
	Ericsson
	Proposal 1: Do not define PDCCH requirements for 8 RX UE in FR1.
Proposal 2: Define the 8 Rx UE demodulation requirements for PDSCH Type A only.
Proposal 3: For Rank > 4, consider same MCS at each codeword. 
Proposal 4: Define PDSCH demodulation requirements for UE at 70% of the peak throughput using the following simulation parameters.
	[bookmark: _Hlk130895496]Assumptions
	Value

	Duplex mode
	TDD

	TDD UL-DL pattern
	7D1S2U with S=6D:4G:4U

	Carrier Frequency [GHz]
	3.5 GHz

	Subcarrier Spacing [kHz]
	30 kHz

	Waveform
	CP-OFDM

	CP Type
	Normal CP

	Channel Model
	TDLA (30 ns delay spread) and TDLC (300 ns delay spread) 

	Antenna configuration
	2x8 ULA Medium B, 4x8 and 8x8 ULA Low

	Velocity
	3 km/h (Doppler spread = 10 Hz), 30 km/h (Doppler spread = 100 Hz)

	PA Model
	None

	Pre-loaded Tx EVM
	6% (QPSK/16QAM/64QAM) and 3% (256QAM)

	Additive Rx EVM
	0%

	I-Q Imbalance
	None

	Frequency Offset
	0 ppm 

	Channel Estimation
	Realistic channel estimation

	Transmission Rank
	Rank 2, Rank 4 and Rank 8

	DMRS Configuration
	2+2 Type 1 DMRS symbols at (2,3,10,11) symbol indexes for Rank 8
1+1 Type 1 DMRS symbols at (2, 10) symbol indexes for Rank 2 and Rank 4

	MCS/TBS
	From MCS Table 1 (TS38.214): Up to MCS 20 (64QAM).
From MCS Table 2 (TS38.214): Up to MCS 20 (256QAM)

	NOH
	0

	Number of HARQ Processes
	8

	Maximum HARQ transmissions
	4



	[bookmark: _Hlk130895515]Parameter
	Value

	SCS (kHz)/Bandwidth (MHz)
	30/40

	PDSCH configuration
	Mapping type
	Type A

	
	k0
	0

	
	Starting symbol (S) 
	2

	
	Length (L)
	12

	
	PRB bundling type
	Static

	
	PRB bundling size
	2

	PDSCH DMRS configuration
	DMRS Type
	Type 1

	
	Number of additional DMRS
	1

	
	Maximum number of OFDM symbols for DL front loaded DMRS
	1



Proposal 5: Referring to the Tables in Proposal 4 and based on our simulation results, consider PDSCH test cases at 70% of the peak throughput for 40 MHz/30 kHz SCS as follow
FR1 TDD, 40 MHz/30 kHz, Rank = 8, Metric: 70% Peak Throughput
	Test num.
	fc 
(GHz)
	Bandwidth (MHz) / Subcarrier spacing (kHz)/
(RB)
	Modulation format an.d code rate
	Rank
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	1-1
	3.5
	40 / 30
(106)
	QPSK, 0.30
MCS 4
	8
	TDLA30-10
	8x8, ULA Low
	70
	TBD

	1-2
	3.5
	40 / 30
(106)
	16QAM, 0.48
MCS 13
	8
	TDLA30-10
	8x8, ULA Low
	70
	TBD

	1-3
	3.5
	40 / 30
(106)
	64QAM, 0.43
MCS 17
	8
	TDLA30-10
	8x8, ULA Low
	70
	TBD

	MCS were defined based on TS 38.214 Table 5.1.3.1-1: MCS index table 1 for PDSCH (64QAM Table)
Use Tx EVM 6% for QPSK/16QAM/64QAM



FR1 TDD, 40 MHz/30 kHz, Rank = 4, Metric: 70% Peak Throughput
	Test num.
	fc 
(GHz)
	Bandwidth (MHz) / Subcarrier spacing (kHz)/
(RB)
	Modulation format and code rate
	Rank
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	2-1
	3.5
	40 / 30
(106)
	QPSK, 0.30
MCS 4
	4
	TDLA30-10
	4x8, ULA Low
	70
	TBD

	2-2
	3.5
	40 / 30
(106)
	16QAM, 0.48
MCS 13
	4
	TDLA30-10
	4x8, ULA Low
	70
	TBD

	2-3
	3.5
	40 / 30
(106)
	64QAM, 0.85
MCS 26
	4
	TDLA30-10
	4x8, ULA Low
	70
	TBD

	MCS were defined based on TS 38.214 Table 5.1.3.1-1: MCS index table 1 for PDSCH (64QAM Table)
Use Tx EVM 6% for QPSK/16QAM/64QAM



FR1 TDD, 40 MHz/30 kHz, Rank = 2, Metric: 70% Peak Throughput
	Test num.
	fc 
(GHz)
	Bandwidth (MHz) / Subcarrier spacing (kHz)/
(RB)
	Modulation format and code rate
	Rank
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	3-1
	3.5
	40 / 30
(106)
	QPSK, 0.30
MCS 2
	2
	TDLC300-100
	2x8, ULA Medium B
	70
	TBD

	3-2
	3.5
	40 / 30
(106)
	16QAM, 0.48
MCS 7
	2
	TDLC300-100
	2x8, ULA Medium B
	70
	TBD

	3-3
	3.5
	40 / 30
(106)
	64QAM, 0.56
MCS 13
	2
	TDLA30-10
	2x8, ULA Medium B
	70
	TBD

	3-4
	3.5
	40 / 30
(106)
	256QAM, 0.89
MCS 26
	2
	TDLA30-10
	2x8, ULA Medium B
	70
	TBD

	MCS were defined based on TS 38.214 Table 5.1.3.1-2: MCS index table 2 for PDSCH (256QAM Table)
Use Tx EVM 6% for QPSK/16QAM/64QAM
Use Tx EVM 3% for 256QAM.




	R4-2305509
	Ericsson
	Provide simulation results

Observation 1: Considering Tx EVM at 6%, we can note that 8 Rx UE can support 8 DL MIMO Layers in FR1 using MCS17 under TDLA30-10 propagation environment. The SNR value is at 19.3 dB, thus 5 dB below the maximum SNR levels for conducted requirements.
Observation 2: Considering Tx EVM at 6%, we can note that 8 Rx UE can support 4 DL MIMO Layers in FR1 using MCS26 under TDLA30-10 propagation environment. The SNR value is at 18.5 dB, thus almost 6 dB below the maximum SNR levels for conducted requirements.
Observation 3: We can note that 8 Rx UE can support 2 DL MIMO Layers in FR1 using MCS7 (16QAM) under TDLC300-100 with ULA Medium B propagation environment (Vehicular). Furthermore, 8 Rx UE can support 2 DL MIMO Layers using MCS26 (256QAM) under TDLA30-10 with ULA Medium B where an SNR margin of 6.5 dB below the maximum SNR level is enough to count for possible RF impairments (at 3% of Tx EVM).


	R4-2305462
	Huawei
	Proposal 1: Don’t introduce PDCCH requirements for 8Rx
Proposal 2: Configure “codebookMode” to 1 for PDCCH codebook for PDSCH test with 4Tx and 8Tx
Proposal 3: Use following parameters for 8Rx PDSCH requirements definition:
· For Rank 2: TDLC300-100, 2T8R Medium B, MCS19
· For Rank 4: TDLA30-10, 4T8R Low, MCS17
· For Rank 8: TDLA30-10, 8T8R Low, MCS13
Proposal 4: Don’t consider two MCS configuration for Rank>4
Proposal 5: Don’t consider PDSCH mapping Type B.
Proposal 7: Use PDSCH test applicability rules as follows:
· Case1&Case2: For 8RX capable UEs support only 4Rx bands or both 2RX and 4RX bands, single carrier test cases specified in 5.2.3.1 and 5.2.3.2  with 4Rx except for Test 2-1 and 2-2 in Table 5.2.3.1.1-4 and Table 5.2.3.2.1-4 (Basic Rank 2 test) and Test 4-1 in Table 5.2.3.1.1-6 and Table 5.2.3.2.1-6 (Basic Rank 4 test) are tested on any of the 4Rx supported RF bands by connecting 4 out of 8 Rx with data source from system simulator, and the other 4 Rx are connected with zero input, depending on UE’s declaration and AP configuration. Same requirements specified with 4Rx should be applied. 
· Case3: For 8RX capable UEs support only 2Rx bands, single carrier test cases specified in 5.2.2.1 and 5.2.2.2 with 2Rx except for Test 2-1 and 2-2 in Table 5.2.2.1.1-4 and Table 5.2.2.2.1-4 (Basic Rank 2 test) are tested on any of the 2Rx supported RF bands by connecting 2 out of 8 Rx with data source from system simulator, and the other 6 Rx are connected with zero input, depending on UE’s declaration and AP configuration. Same requirements specified with 2Rx should be applied. 
· Case4: For 8RX capable UEs without support of any 4Rx and 2Rx bands, single carrier tests specified in 5.2.3.1 and 5.2.3.2 with 4Rx except for Test 2-1 and 2-2 in Table 5.2.3.1.1-4 and Table 5.2.3.2.1-4 (Basic Rank 2 test), Test 4-1 in Table 5.2.3.1.1-6 and Table 5.2.3.2.1-6 (Basic Rank 4 test), Test 5-1 in Table 5.2.3.1.1-7 and Table 5.2.3.2.1-7(Enhanced Receiver Type 1 test), cases in section 5.2.3.1.15 and  5.2.3.2.16 (MMSE-IRC with inter cell interference), cases in section 5.2.3.1.16 and  5.2.3.2.17(MMSE-IRC with intra cell inter user interference), cases in section 5.2.3.1.17 and  5.2.3.2.18(CRS-IM with scenario 1), cases in section 5.2.3.1.18 and  5.2.3.2.19 (CRS-IM with scenario 2) are tested on any of the 8Rx supported RF bands by duplicating the fading channel from each Tx antenna and add independent noise for each Rx antenna. The SNR requirements should be applied with 1.5 dB less than the number specified for 4Rx tests.
Proposal 8: Use PDCCH test applicability rules as follows:
· Case1&Case2: For 8RX capable UEs support only 4Rx bands or both 2RX and 4RX bands, all single carrier test cases specified in 5.3.3.1 and 5.3.3.2 with 4Rx are tested on any of the 4Rx supported RF bands by connecting 4 out of 8 Rx with data source from system simulator, and the other 4 Rx are connected with zero input, depending on UE’s declaration and AP configuration. Same requirements specified with 4Rx should be applied. 
· Case3: For 8RX capable UEs support only 2Rx bands, all single carrier test cases specified in 5.3.2.1 and 5.3.2.2 with 2Rx are tested on any of the 2Rx supported RF bands by connecting 2 out of 8 Rx with data source from system simulator, and the other 6 Rx are connected with zero input, depending on UE’s declaration and AP configuration. Same requirements specified with 2Rx should be applied. 
· Case4: For 8RX capable UEs without support of any 4Rx and 2Rx bands, all single carrier test cases specified in 5.3.3.1 and 5.3.3.2 with 4Rx are tested on any of the 8Rx supported RF bands by duplicating the fading channel from each Tx antenna and add independent noise for each Rx antenna. Same requirements specified with 4Rx should be applied. 
Proposal 9: 8Rx capable UE can skip all legacy 2Rx and 4Rx CSI tests.




Open issues summary
Before Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 1-1 General 
Issue 1-1-1: Whether to consider CA
· Proposals
· Option 1: Cover CA scenario for 8Rx requirements after RF session agrees to define any CA band combination(s) for 8Rx. (CTC)
· Recommended WF
·  Option 1 is same as the agreement reached in last meeting, no need to discuss this issue before RF session agrees to define any CA band combination(s) for 8Rx. (Ericsson, Nokia with rechecking RF progress during this meeting, Apple, ZTE, MTK, CTC, Samsung, Qualcomm, DCM)
· Start the discussion on CA scenario for 8Rx after RF session clearly agrees to define any CA band combinations for 8Rx.

Issue 1-1-2: Whether to define PDSCH requirements with CSI-RS overlapped with PDSCH
· Proposals
· Option 1: Yes (Nokia, ZTE, CTC)
· Option 2: No (Apple, Qualcomm, Samsung, Ericsson, Huawei, MTK)
· Recommended WF
· TBA

Issue 1-1-3: Whether to define PDCCH requirements
· Proposals
· Option 1: No (Apple, Qualcomm, Ericsson, Huawei, ZTE, MTK, Samsung)
· Option 2: Yes if feasible SNR points could be achieved. (CTC)
· Option 3: Yes with AL8 or AL1 or both (Nokia)
· Recommended WF
· Option 1 is agreeable as per majority view?

Issue 1-1-4: Codebook for PDCCH for tests with 4Tx and 8Tx
· Proposals
· Option 1: Set “codebookMode” to 1 (Huawei, Ericsson, Apple, MTK, Samsung)
· Option 2: Others
· Recommended WF
· Moderator’s observation as per the latest discussion:
· Nokia asks for clarification on Option 1 from proponent

Issue 1-1-5: Whether to define PDSCH requirements for Type B
· Proposals
· Option 1: Yes (Nokia)
· Option 2: No (Apple, CTC, Ericsson, Huawei, ZTE, MTK, Samsung, Qualcomm)
· Recommended WF
· Option 2 is agreeable as per majority view?

Issue 1-1-6: Applicability rules for PDSCH test

· Moderator’s observation
· Nokia, MTK and Qualcomm ask to defer the discussion to second round or next meeting until the PDSCH setup is agreed
· Moderator: companies can focus on other open issues and back to this one after the PDSCH test scenario is finalized.

· Proposals
· Option 1: (Huawei, Ericsson, Apple, ZTE, Samsung)
	Cases
	2Rx test in section 5.2.2 in TS 38.101-4
	4Rx test in section 5.2.3 in TS 38.101-4
	8RX test
	Tests skipped

	8Rx UE supporting both 2Rx and 4Rx band
	×
	√
	√
	· Basic Rank2 tests: Test 2-1 and 2-2 in Table 5.2.3.1.1-4 and Table 5.2.3.2.1-4.
· Basic Rank4 tests: Test 4-1 in Table 5.2.3.1.1-6 and Table 5.2.3.2.1-6.

	8Rx UE supporting  4Rx band but not  supporting 2Rx band
	×
	√
	√
	· Basic Rank2 tests: Test 2-1 and 2-2 in Table 5.2.3.1.1-4 and Table 5.2.3.2.1-4.
· Basic Rank4 tests: Test 4-1 in Table 5.2.3.1.1-6 and Table 5.2.3.2.1-6.

	8Rx UE supporting 2Rx band but not supporting 4Rx band
	√
	×
	√
	· Basic Rank2 tests: Test 2-1 and 2-2 in Table 5.2.2.1.1-4 and Table 5.2.2.2.1-4 

	8Rx UE not supporting  both 2Rx band and  4Rx band
	×
	√
	√
	· Basic Rank2 tests: Test 2-1 and 2-2 in Table 5.2.3.1.1-4 and Table 5.2.3.2.1-4.
· Basic Rank4 tests: Test 4-1 in Table 5.2.3.1.1-6 and Table 5.2.3.2.1-6.
· Enhanced Receiver Type 1 test: Test 5-1 in Table 5.2.3.1.1-7 and Table 5.2.3.2.1-7
· MMSE-IRC with inter cell interference: All cases in section 5.2.3.1.15 and  5.2.3.2.16
· MMSE-IRC with intra cell inter user interference: All cases in section 5.2.3.1.16 and  5.2.3.2.17
· CRS-IM with scenario 1: All cases in section 5.2.3.1.17 and  5.2.3.2.18
· CRS-IM with scenario 2: All cases in section 5.2.3.1.18 and  5.2.3.2.19



Use PDSCH test applicability rules as follows:
	· Case1&Case2: For 8RX capable UEs support only 4Rx bands or both 2RX and 4RX bands, single carrier test cases specified in 5.2.3.1 and 5.2.3.2  with 4Rx except for Test 2-1 and 2-2 in Table 5.2.3.1.1-4 and Table 5.2.3.2.1-4 (Basic Rank 2 test) and Test 4-1 in Table 5.2.3.1.1-6 and Table 5.2.3.2.1-6 (Basic Rank 4 test) are tested on any of the 4Rx supported RF bands by connecting 4 out of 8 Rx with data source from system simulator, and the other 4 Rx are connected with zero input, depending on UE’s declaration and AP configuration. Same requirements specified with 4Rx should be applied. 

· Case3: For 8RX capable UEs support only 2Rx bands, single carrier test cases specified in 5.2.2.1 and 5.2.2.2 with 2Rx except for Test 2-1 and 2-2 in Table 5.2.2.1.1-4 and Table 5.2.2.2.1-4 (Basic Rank 2 test) are tested on any of the 2Rx supported RF bands by connecting 2 out of 8 Rx with data source from system simulator, and the other 6 Rx are connected with zero input, depending on UE’s declaration and AP configuration. Same requirements specified with 2Rx should be applied. 
· Case4: For 8RX capable UEs without support of any 4Rx and 2Rx bands, single carrier tests specified in 5.2.3.1 and 5.2.3.2 with 4Rx except for Test 2-1 and 2-2 in Table 5.2.3.1.1-4 and Table 5.2.3.2.1-4 (Basic Rank 2 test), Test 4-1 in Table 5.2.3.1.1-6 and Table 5.2.3.2.1-6 (Basic Rank 4 test), Test 5-1 in Table 5.2.3.1.1-7 and Table 5.2.3.2.1-7(Enhanced Receiver Type 1 test), cases in section 5.2.3.1.15 and  5.2.3.2.16 (MMSE-IRC with inter cell interference), cases in section 5.2.3.1.16 and  5.2.3.2.17(MMSE-IRC with intra cell inter user interference), cases in section 5.2.3.1.17 and  5.2.3.2.18(CRS-IM with scenario 1), cases in section 5.2.3.1.18 and  5.2.3.2.19 (CRS-IM with scenario 2) are tested on any of the 8Rx supported RF bands by duplicating the fading channel from each Tx antenna and add independent noise for each Rx antenna. The SNR requirements should be applied with 1.5 dB less than the number specified for 4Rx tests.



· Recommended WF
· TBA

Issue 1-1-7: Applicability rules for PDCCH test
· Moderator’s observation
· Nokia asks to defer the discussion to second round or next meeting until the PDSCH setup is tentatively agreed
· MTK ask to discuss this after we agree to define the requirements for PDCCH
· Moderator: 
· Companies can focus on other open issues and back to these after the related open issues for PDCCH is finalized.
· If RAN4 finally doesn’t agree to define the requirement, the test applicability rule for testing the existing 2Rx and 4Rx for UE supporting 8Rx maybe need to be defined.

· Proposals
· Option 1: (Huawei, Ericsson, Apple, ZTE, Samsung)
	Cases
	2Rx test in section 5.3.2 in TS 38.101-4
	4Rx test in section 5.3.3 in TS 38.101-4

	8Rx UE supporting both 2Rx and 4Rx band
	×
	√

	8Rx UE supporting  4Rx band but not  supporting 2Rx band
	×
	√

	8Rx UE supporting 2Rx band but not supporting 4Rx band
	√
	×

	8Rx UE not supporting  both 2Rx band and  4Rx band
	×
	√



	Use PDCCH test applicability rules as follows:
· Case1&Case2: For 8RX capable UEs support only 4Rx bands or both 2RX and 4RX bands, all single carrier test cases specified in 5.3.3.1 and 5.3.3.2 with 4Rx are tested on any of the 4Rx supported RF bands by connecting 4 out of 8 Rx with data source from system simulator, and the other 4 Rx are connected with zero input, depending on UE’s declaration and AP configuration. Same requirements specified with 4Rx should be applied. 
· Case3: For 8RX capable UEs support only 2Rx bands, all single carrier test cases specified in 5.3.2.1 and 5.3.2.2 with 2Rx are tested on any of the 2Rx supported RF bands by connecting 2 out of 8 Rx with data source from system simulator, and the other 6 Rx are connected with zero input, depending on UE’s declaration and AP configuration. Same requirements specified with 2Rx should be applied. 
· Case4: For 8RX capable UEs without support of any 4Rx and 2Rx bands, all single carrier test cases specified in 5.3.3.1 and 5.3.3.2 with 4Rx are tested on any of the 8Rx supported RF bands by duplicating the fading channel from each Tx antenna and add independent noise for each Rx antenna. Same requirements specified with 4Rx should be applied. 


· Recommended WF
· TBA

Issue 1-1-8: Applicability rules for CSI test
· Moderator’s observation
· Nokia asks to defer the discussion to second round or next meeting until the PDSCH setup is tentatively agreed
· Moderator: companies can focus on other open issues discussion. Currently no open issues are left for CSI test except the suitable SNR values selection that is different from PDSCH and PDCCH,

· Proposals
· Option 1: 8Rx capable UE can skip all legacy 2Rx and 4Rx CSI tests. (Huawei, Ericsson, Apple, ZTE, MTK, CTC, Samsung)
· Recommended WF
· Option 1 is agreeable?

Sub-topic 1-2 PDSCH requirements
Background: The simulation assumption listed in Table 2-1 of R4-2302942 only cover single-symbol DM-RS, but it is incorrect for cases with Rank larger than 4.
Issue 1-2-1: Maximum number of OFDM symbols (maxLength) for DL
· Proposals
· Option 1: single-symbol for Rank not larger than 4, double-symbol for Rank larger than 4. (Samsung, Ericsson, Huawei, Nokia, Apple, ZTE, MTK)
· Recommended WF
· Option 1 is agreeable

Rank 2 test
Issue 1-2-2: Propagation conditions for Rank 2 test
Background: Agreements in last meeting in R4-2302942:
	Issue 2-3: Antenna correlation 
· Rank 2: ULA Medium B
· Rank 4: ULA Low
· Rank 8: ULA Low
Issue 2-4: Propagation conditions
· Rank 2: TDLC300-100 ,TDLA30-10
· Rank 4 and 8: TDLA30-10
· FFS on consideration of beamforming model on top of TDL channel model for two MCS configuration



· Proposals
· Option 1: TDLC300-100 and TDLA30-10 (Nokia, Samsung, Ericsson, CTC)
· Option 2: TDLC300-100 or TDLA30-10 (Apple)
· Option 3: Only TDLC300-100 (ZTE, MTK, Huawei, Qualcomm?)
· Recommended WF
· Confirm TDLC300-100 ULA Medium B and FFS TDLA30-10 with ULA Medium B or ULA Low (to be discussed in the GTW)

Issue 1-2-3: MCS and antenna correlation for Rank 2 test
Background:Agreements in last meeting in R4-2302942:
	Rank 2: 
· up to 256QAM: [MCS26] (table 2); (Low correlation) (Only forTDLA30-10)
· MCS16 (Medium B); 
· MCS19 (Medium B)
· MCS23 (Low)



· Proposals for TDLC300-100 ULA Medium B
· Option 1: (Apple, ZTE) MCS13 (Table 1)
· Option 2: (Qualcomm) MCS21 (Table 1)
· Option 3: (Ericsson, Nokia) MCS 2, 7 (Table 2)
· Option 4: (Samsung, Nokia) MCS16, 19 (Table 1)
· Option 5: (MTK, Huawei) MCS19 (Table 1)

· Proposals for TDLA30-10 ULA Medium B
· Option 3: (Ericsson, Nokia) MCS 13, 26 (Table 2)
· Option 4: (Samsung, Nokia) MCS16, 19 (Table 1)

· Proposals for TDLA30-10 ULA Low
· Option 1: (Nokia) MCS24, 26 (Table 2)
· Option 3: (Samsung) MCS19 (Table 1)

· Proposals for TDLC300-100 ULA Low
· Option 1: (Samsung) MCS19 (Table 1)
· Option 2; (Nokia, Huawei, Apple, Samsung?) Not consider this case
· Observation from moderator: 
· RAN4 agreed ULA Medium B for Rank 2 test case(s), is it agreeable to revert the previous agreement and additionally consider ULA Low correlation?
· As Nokia pointed out there is inconsistence in last agreed WF R4-2302942 for antenna correlation, companies can further share their view on the antenna correlation for 2Rx in the 2nd round discussion or in GTW.
· The number of test cases to be defined needs discussion when RAN4 chooses the preferred MCS
· All proposed MCS values are assumed for the test cases definition, if not, companies can share the preferred MCS for the requirements in the following discussions.
· Recommended WF: 

Rank 4 test
Issue 1-2-4: MCS for Rank 4 test
Background:Agreements in last meeting in R4-2302942: 
	Rank 4: 
· up to 64QAM: MCS26; 
· MCS17; 



· Proposals
· Option 2: (Apple, ZTE) MCS24 (Table 1)
· Option 3: (ZTE, Nokia) MCS13 and MCS19 (Table 1)
· Option 4: (Qualcomm, MTK, Huawei, Apple, ZTE, Samsung?) MCS17 (Table 1)
· Option 5: (Nokia, ZTE) MCS13 and MCS17 (Table 1)
· Option 6: (Ericsson, Nokia, ZTE) MCS4, 13 and 26 (Table 1)
· Prefer MCS13 and MCS26 if number of test cases should be reduced (Ericsson)
· Recommended WF
· The number of test cases to be defined needs discussion when RAN4 chooses the preferred MCS.
· All proposed MCS values are assumed for the test cases definition, if not, companies can share the preferred MCS for the requirements in the following discussions.

Rank 8 test
Issue 1-2-5: N1 and N2 configuration for 8Tx case
· Proposals
· Option 1: Use (N1,N2) = (4,1), (O1, O2) = (4,1) (ZTE, Nokia)
· Recommended WF
· Confirm the agreement in last meeting that (N1,N2) = (4,1), , (O1, O2) = (4,1) for 8Tx cases (Ericsson, Huawei, Nokia, Apple, ZTE, MTK, CTC, Samsung)
· Moderator: As per Table 5.2.2.2.1-2 in TS 38.214, for 8 port CSI-RS, there are two configurations for （N1,N2）:
	
Number of 
CSI-RS antenna ports, 
	

	


	
	
	

	8
	(2,2)
	(4,4) 

	
	(4,1)
	(4,1)


It means if we agree to use (N1, N2) = (4, 1), then (O1, O2) = (4, 1) will be selected, there should be no ambiguity, but it is clearer to list both (N1, N2) and (O1, O2) in the options and following CR drafting.
· Option 1 is agreeable.

Issue 1-2-6: Single MCS configuration for Rank 8 test
Background: Agreements in last meeting in R4-2302942:
	Rank 8: 
· up to 64QAM: MCS20; 
· MCS13;



· Proposals
· Option 2: MCS 17 (Table 1) (Apple, Huawei, Nokia, Samsung, Ericsson)
· Option 3: MCS13 and MCS17 (ZTE, Nokia)
· Option 4: MCS13 (Qualcomm, MTK, Huawei, Apple, Samsung)
· Option 5: MCS 4, 13 and 17 (Ericsson, Nokia)
· Recommended WF
· The number of test cases to be defined needs discussion when RAN4 chooses the preferred MCS.
All proposed MCS values are assumed for the test cases definition, if not, companies can share the preferred MCS for the requirements in the following discussions.
Issue 1-2-7: Additional test for two MCS configuration for Rank 8 test
· Proposals
· Option 1: RAN4 to define PDSCH performance requirements with following configurations: (Nokia)
· Channel model: TDLA30-10.
· Correlation model: ULA Medium B.
· Precoder: Type1SinglePanel; N1 = 4, N2 = 1, O1 = 4, O2 = 1; i11=2, i12=0, i2=1.
· MCS: CW1: MCS = 4 (64QAM table); CW2: MCS = 0 (64QAM table)
· Option 2: Don’t define PDSCH requirements with two MCS (Apple, ZTE, Qualcomm, Samsung, Ericsson, Huawei, MTK)
· Recommended WF
· TBD
Companies views’ collection for 1st round 
Open issues 
General

	Company
	Comments

	Ericsson
	Issue 1-1-1: Whether to consider CA
Consider recommended WF.

Issue 1-1-2: Whether to define PDSCH requirements with CSI-RS overlapped with PDSCH
No (Option 2).

Issue 1-1-3: Whether to define PDCCH requirements
Based on our simulation results, we do not believe that defining PDCCH requirements is necessary.
Option 1 (No).

Issue 1-1-4: Codebook for PDCCH for tests with 4Tx and 8Tx
We are fine with Option 1.

Issue 1-1-5: Whether to define PDSCH requirements for Type B
Option 2 (No).

Issue 1-1-6: Applicability rules for PDSCH test
OK for Option 1.

Issue 1-1-7: Applicability rules for PDCCH test
OK for Option 1.

Issue 1-1-8: Applicability rules for CSI test
OK for Option 1.

	Huawei
	Issue 1-1-2: Whether to define PDSCH requirements with CSI-RS overlapped with PDSCH 
Option 2
Issue 1-1-3: Whether to define PDCCH requirements
Option 1
Issue 1-1-4: Codebook for PDCCH for tests with 4Tx and 8Tx
Option 1
Issue 1-1-5: Whether to define PDSCH requirements for Type B
Option 2
Issue 1-1-6: Applicability rules for PDSCH test
Option 1
Issue 1-1-7: Applicability rules for PDCCH test
Option 1
Issue 1-1-8: Applicability rules for CSI test
Option 1

	Nokia, Nokia Shanghai Bell
	Issue 1-1-1: Whether to consider CA
We agree with WF but wish to recheck during this meeting in case RF session arrives at a (tentative) agreement.

Issue 1-1-2: Whether to define PDSCH requirements with CSI-RS overlapped with PDSCH
It is our understanding that NZP CSI-RS overlapping with the PDSCH in certain repeating slots, is standard deployment. As such we see it useful to define requirements for such a scenario to set the minimum performance level of the 8RX receivers in such puncturing cases, to allow planning of deployments and their configurations. 

Issue 1-1-3: Whether to define PDCCH requirements
We don’t fully agree that PDCCH is not a bottleneck of 8RX transmission. 
The aggregation level in deployment should be chosen to achieve 1% BLER at the operating point of 10% BLER PDSCH (or a lower percentage if being more conservative). PDCCH resources are expensive and are thus not over dimensioned in deployment.
As such the demod minimum performance requirements shall give an estimation of the AL level to be expected with minimum receiver performance (both PDSCH and PDCCH receiver).
Our PDSCH results are around 8dB for 8Rx/8layers. It is expected that a PDCCH configuration of AL1 will result in around 3dB for the same environment. This is close enough to become a bottleneck depending on how conservative the network is deployed.
Furthermore, we already have PDCCH demod requirements for 2Rx and 4RX, so it is rather unexpected to not continue with 8Rx.
As such we remain with our preference to define PDCCH requirements with either AL8 (to continue scaling from 2/4Rx) or AL1 (to satisfy the bottleneck request) or both.

Issue 1-1-4: Codebook for PDCCH for tests with 4Tx and 8Tx
We are not sure that we can follow option 1. Could the proponents further explain the relevance of codebook mode in PDCCH?

Issue 1-1-5: Whether to define PDSCH requirements for Type B
We recognize that PDSCH requirements have only used type A until now.
We still think that this is a gap in the minimum performance requirements coverage, that should be rectified at the earliest possible opportunity and not be propagated in new features.
We would still request to give fellow proponents time to add their support for option 1.

Issue 1-1-6: Applicability rules for PDSCH test
We request to defer the discussion and conclusion on applicability rules, until the PDSCH setup is tentatively agreed. I.e., at least until second round, but likely next meeting.

Issue 1-1-7: Applicability rules for PDCCH test
We request to defer the discussion and conclusion on applicability rules, until the PDSCH setup is tentatively agreed. I.e., at least until second round, but likely next meeting.

Issue 1-1-8: Applicability rules for CSI test
We request to defer the discussion and conclusion on applicability rules, until the PDSCH setup is tentatively agreed. I.e., at least until second round, but likely next meeting.


	Apple Inc.
	Issue 1-1-1: Whether to consider CA
We support the WF. There’s no need to discuss this issue before RF session agrees to define any CA band combination for 8Rx.

Issue 1-1-2: Whether to define PDSCH requirements with CSI-RS overlapped with PDSCH
We support Option 2: do not define CSI-RS overlapped with PDSCH requirements. Even though NZP CSI-RS overlapping with the PDSCH in certain slots is a valid scenario, there is nothing to be tested in the UE itself. Hence, we believe that such test might be better suited as an operator-specific test rather than a 3GPP UE test.  

Issue 1-1-3: Whether to define PDCCH requirements
Do not define requirements for PDCCH. As of today, there’s no bottleneck scenario been identified.

Issue 1-1-4: Codebook for PDCCH for tests with 4Tx and 8Tx
Option 1 is OK.

Issue 1-1-5: Whether to define PDSCH requirements for Type B
Option 2: Do not define these requirements.

Issue 1-1-6: Applicability rules for PDSCH test
Option 1 is agreeable.

Issue 1-1-7: Applicability rules for PDCCH test
Option 1 is OK for us.

Issue 1-1-8: Applicability rules for CSI test
We are OK with Option 1


	ZTE
	Issue 1-1-1: Whether to consider CA
We are agree with Recommended WF
Issue 1-1-2: Whether to define PDSCH requirements with CSI-RS overlapped with PDSCH
Option 1.
Issue 1-1-3: Whether to define PDCCH requirements
Option 1.
Issue 1-1-4: Codebook for PDCCH for tests with 4Tx and 8Tx

Issue 1-1-5: Whether to define PDSCH requirements for Type B
Option 2.
Issue 1-1-6: Applicability rules for PDSCH test
We are agree with option 1.
Issue 1-1-7: Applicability rules for PDCCH test
We are agree with option 1.
Issue 1-1-8: Applicability rules for CSI test
We are agree with option 1.

	MediaTek
	Issue 1-1-1: Whether to consider CA
Agree with the recommended WF.

Issue 1-1-2: Whether to define PDSCH requirements with CSI-RS overlapped with PDSCH
Support Option2 not to define PDSCH requirements with CSI-RS overlapped with PDSCH.

Issue 1-1-3: Whether to define PDCCH requirements
Support Option1 not to define PDCCH requirements for 8Rx UE.

Issue 1-1-4: Codebook for PDCCH for tests with 4Tx and 8Tx
OK to Option 1.
Issue 1-1-5: Whether to define PDSCH requirements for Type B
Support Option2 not to define PDSCH requirements for Type B

Issue 1-1-6: Applicability rules for PDSCH test
Generally, we are OK to this. But we share the similar view as Nokia, we can defer the decision until the PDSCH setup is tentatively agreed. 

Issue 1-1-7: Applicability rules for PDCCH test
We can discuss this after we agree to define the requirements for PDCCH.

Issue 1-1-8: Applicability rules for CSI test
OK to Option 1.

	China Telecom
	Issue 1-1-1: Whether to consider CA
We support the recommended WF.
Issue 1-1-2: Whether to define PDSCH requirements with CSI-RS overlapped with PDSCH
We support option 1 which is a practical for 8Rx UEs. We have concern on the UE decoding performance with larger bit rate difference between slots with and without CSI-RS.
Following the test applicability rule which has been agreed by many companies (opt1 in Issue 1-1-6), 8Rx UE will still need to test the existing CSI-RS overlapped with PDSCH test with 2 CSI-RS ports as a mandatory requirement for all NR UEs. We believe for this test, 8 CSI-RS ports should be tested as a more common deployment. By testing 8 CSI-RS ports, the existing 2 CSI-RS ports test could be skipped.
Issue 1-1-8: Applicability rules for CSI test
Option 1 is fine for us.

	Samsung
	Issue 1-1-1: Whether to consider CA
We support the recommended WF. There is no need to discuss this issue before RF session agrees to define any CA band combination for 8Rx.
Issue 1-1-2: Whether to define PDSCH requirements with CSI-RS overlapped with PDSCH
We prefer Option 2: do not define CSI-RS overlapped with PDSCH requirements. We have similar view with Apple (this scenario could be an operator-specific test rather than a 3GPP UE test).
Issue 1-1-3: Whether to define PDCCH requirements
Option 1 (Do not define requirements for PDCCH). 
Issue 1-1-4: Codebook for PDCCH for tests with 4Tx and 8Tx
Option 1 is fine for us.
Issue 1-1-5: Whether to define PDSCH requirements for Type B
Option 2: Do not define these requirements.
Issue 1-1-6: Applicability rules for PDSCH test
Option 1 is fine.
Issue 1-1-7: Applicability rules for PDCCH test
Option 1 is OK for us.
Issue 1-1-8: Applicability rules for CSI test
We are OK with Option 1.

	Qualcomm
	Issue 1-1-1: Whether to consider CA
Support Recommended WF
Issue 1-1-2: Whether to define PDSCH requirements with CSI-RS overlapped with PDSCH
No. In our view, this test case is equivalent to a PDSCH demod. performance test with a different code rate. Moreover, only rank2 is considered for the corresponding scenario with 4Rx in Table 5.2.3.2.2-3 38.101-4. 
Issue 1-1-3: Whether to define PDCCH requirements
No. Apart from the line of thought that “PDCCH is not a bottleneck”, we would like to bring to attention that 8Rx UE is always going to demodulate and decode 1-layer PDCCH whether scheduling grant is present or not. Since channel estimation, and demodulation with 8Rx is very power consuming, it is very demanding to expect UE to always use 8Rx for a minimum PDCCH performance requirement 
Issue 1-1-5: Whether to define PDSCH requirements for Type B
No.
Issue 1-1-6: Applicability rules for PDSCH test
We are tentatively OK, and wish to discuss later or in the next meeting. 

	DCM
	Issue 1-1-1: Whether to consider CA
We support the recommended WF.
Please note that RF side have started the discussion about 8Rx CA requirements in this meeting.



PDSCH requirements
	Company
	Comments

	Ericsson
	Issue 1-2-1: Maximum number of OFDM symbols for DL front loaded DMRS
Yes, we are fine with Option 1.

Sub-topic: Rank 2 test
Issue 1-2-2: Propagation conditions for Rank 2 test
We consider Option 1.
Indeed TDLC300-100 should be used for vehicular use cases while TDLA30-10 should be used to verify higher MCS (64QAM and 256QAM).

Issue 1-2-3: MCS and antenna correlation for Rank 2 test
For TDLC300-100 ULA Medium B, and based on our simulation results in R4-2305509
Use MCS 2, 7 (Table 2)  Option 3.
We believe that both test cases could be considered.

For TDLA30-10 Medium B, and based on our simulation results in R4-2305509
Use MCS 13, 26 (Table 2)  Option 3
We believe that both test cases could be considered. However, if only one test case should be considered, we should opt for the highest achievable MCS, say MCS 26 (Table 2).

Sub-topic: Rank 4 test
Issue 1-2-4: MCS for Rank 4 test
In R4-2305509, we provided our simulation results that have been carried out for Rank 4 using TDLA30-10 Low, and we propose to use:
MCS4, 13 and 26 (Table 1)  Option 6.
If the test cases should be reduced, we can consider the highest MCS one, such as MCS13 and MCS26 (Table 1).

Sub-topic: Rank 8 test
Issue 1-2-5: N1 and N2 configuration for 8Tx case
Same view as the recommended WF: We do not need to reconfirm what has been agreed last meeting.

Issue 1-2-6: Single MCS configuration for Rank 8 test
Based on our simulation results in R4-2305509, we support Option 5: MCS 4, 13 and 17.
If only one test case should be set, we propose to consider MCS17.

Issue 1-2-7: Additional test for two MCS configuration for Rank 8 test
Consider Option 2: Don’t define PDSCH requirements with two different MCS for two codewords. 

	Huawei
	Issue 1-2-1: Maximum number of OFDM symbols for DL front loaded DMRS
Option 1
Issue 1-2-2: Propagation conditions for Rank 2 test
Option 3
Issue 1-2-3: MCS and antenna correlation for Rank 2 test
We prefer to limit the number of test cases to 1. 
TDLC300-100, ULA Medium B, MCS19
Issue 1-2-4: MCS for Rank 4 test
We prefer to limit the number of test cases to 1 and prefer option 4
Issue 1-2-5: N1 and N2 configuration for 8Tx case
Option 1
Issue 1-2-6: Single MCS configuration for Rank 8 test
We prefer to limit the number of test cases to 1 and option 4 and option 2 are both OK for us.
Issue 1-2-7: Additional test for two MCS configuration for Rank 8 test
Option 2

	Nokia, Nokia Shanghai Bell
	Issue 1-2-1: Maximum number of OFDM symbols for DL front loaded DMRS
In our understanding “front loaded DM-RS” implies the use of type B DM-RS mapping, even though we recognize that this wording is used in RAN2 spec. 
The term “front loaded DMRS” could simply be removed from the issue title to resolve this ambiguity. 
On the topic itself, we agree to the need of increasing the DM-RS number per position.
I.e., maxLength = len2 with corresponding >4 ports configurations.

Sub-topic: Rank 2 test
Issue 1-2-2: Propagation conditions for Rank 2 test
Follow the agreements from last meeting, i.e., option 1.
Both TDLC300-100 and TDLA30-10 were found to be feasible and reasonable in simulation (for 2Rx).

Issue 1-2-3: MCS and antenna correlation for Rank 2 test
We understand that the agreement in the last meeting’s WF were slightly contradicting on the subject of rank2 and ULA low vs. medium B [R4-2302942].
	Issue 2-3: Antenna correlation 
· Rank 2: ULA Medium B
Issue 2-5: MCS configuration
· The following MCS can be used starting point;
Rank 2: 
· up to 256QAM: [MCS26] (table 2); (Low correlation) (Only forTDLA30-10)
· MCS16 (Medium B); 
· MCS19(Medium B)
· MCS23(Low)


Hence, we don’t want to dismiss any contributions made to the MCS discussion this meeting.
Our only priority is to test two modulation orders at operating points that are feasible to test.
Hence we can at least support the following proposals:
 - TDLC300-100 ULA Medium B: option 3 and option 4.
 - TDLA30-10 ULA Medium B: option 3 and option 4.
 - TDLA30-10 ULA Low: Option 1 and option 2. 
Concerning TDLC300-100 ULA Low, this was not one of the options in the previous WF, even the contradicting ones, hence we are against the inclusion of “TDLC300-100 ULA Low” requirements for rank2. 

Sub-topic: Rank 4 test
Issue 1-2-4: MCS for Rank 4 test
Here we can agree to any 64QAM MCS that results in a test feasible operating point.
In addition to a lower modulation order requirement MCS.
As such the following options are acceptable for us as compromises: option 3/5/6.
As a sidenote, we should explicitly mark the MCS tables used in this discussion. We assume all cited MCS values are with respect to table 1.

Sub-topic: Rank 8 test
Issue 1-2-5: N1 and N2 configuration for 8Tx case
At 8 CSI-RS ports, the N1/N22 configurations matter for both correlation and precoding, even for random precoding selection. For precoding also O1/O2 matter.
As such we propose to align with UE CSI requirements standard practices (PMI) and chose (N1,N2)=(4,1); (O1,O2)=(4,1)

Issue 1-2-6: Single MCS configuration for Rank 8 test
Following our simulation results, MCS up to 20 (table 2) are easily testable.
We also want to correct a typo in our simulation contribution, the MCS20 result was duplicated from MCS13. Here are our correct numbers that we bring to the summary:
	Rank 8 (8T8R)
	TDLA30-10
	SNR @ 70% of maximum TP

	 
	MCS: 13 (Low Correlation)
	8.396243874

	 
	MCS: 20 (Low Correlation)
	16.22713302


However, we can compromise to all options that include 64QAM MCSes.
I.e., options 2/3/5.

Issue 1-2-7: Additional test for two MCS configuration for Rank 8 test
We wish to raise within RAN4 and our esteemed colleagues, specifically those from an operator setting, the concerns with the choice of a singular MCS for two codewords; and due to time constraints, provide a final chance for them to express their support for the use of different MCS for each CW.
For convenience, let us try and merge our presented reasoning with some clarifications of assumptions and offline discussion outcomes, here in one place:

It is not desirable in deployment for the two CWs to have same MCS
We understand in classical MIMO analysis, that it is not TPUT optimal to perfectly equalize the effective channel, or rather the per layer channel quality, using power allocation. Under certain circumstances the water filling solution is optimal, but common intuition is to largely privilege good quality layers.
We also understand that the choice of modulation order (and less obviously the coding rate) is a form of power control, that trades signal power for throughput.
In the 5G system we have control over the MCS of the two CWs, which act as the layers in the classical MIMO analysis. Hence, in most practical deployments the MCS (and max TPUT) will be different between the codewords.
The codewords are decoded independently
While known since Rel-15 and LTE, it may be useful to repeat that the CW1 carries TB1 and CW2 carries an independent TB2. Both CWs are (LDPC) decoded separately and if one CW fails, the other can still be received correctly. Retransmissions are handled per TB, i.e., per CW (omitting cbg for simplicity).
There is no need to artificially equalise the two CWs (or their layers) to be of same decoding BLER or same quality or same MCS.
TDL low channel results in all layers having same performance 
TDL low has no spatial preference. No matter what precoding vector is chosen for each layer, as long as they are of same power and orthogonal, each layer will have the same post-EQ SNR (averaged in time).
This has been observed many times in demod, where the precoding choice often does not matter. Any choice and also random choice, exhibits the same performance.
This means that TDL low is not at all useful to MIMO requirements (no multiplexing gain is ever observed) and, additionally, the per layer SNR profile is not representative of observations in deployment.
Practical per layer SNR profiles can easily be achieved
This meeting we shared our observations that practically relevant per layer SNR profiles can be created with very little effort, even in TDL models, by adding antenna correlation and precoder choice (not random precoding) to the setup.
MMSE-IRC implementations can be optimized for two CWs.
One example are implementations that are the first stage for code word level interference cancellation, in this case the IRC is only applied per 4 layers.
One further point is the fixed-point implementation of MMSE-IRC receivers, with its manifold renormalizations of the number spaces. Here the differences in SNR between layers translate into dynamic range challenges for the implementation. Not to mention that fully equal per layer quality channels will never run into singularity issues for matrix inversions, independent of fxp or floating-point implementation. Different approaches to singularity handling result in different demod performance.


	Apple Inc.
	Issue 1-2-1: Maximum number of OFDM symbols for DL front loaded DMRS
We believe Option 1 is agreeable.

Sub-topic: Rank 2 test
Issue 1-2-2: Propagation conditions for Rank 2 test
We agree with the WF: to confirm TDLC300-100 and FFS on TDLA30-10

Issue 1-2-3: MCS and antenna correlation for Rank 2 test
Here we agree with Huawei colleagues. We prefer to define a single test case in this category. We believe defining only TDLC300-100 ULA Medium B as the single Rank 2 test will hit several goals. In this regard, we support Option 1: (Apple, ZTE) MCS13 (Table 1)

Sub-topic: Rank 4 test
Issue 1-2-4: MCS for Rank 4 test
Here we support either Option 2: MCS24  (Apple), or a lower MCS as in Option 4: MCS17 (Qualcomm, MTK, Huawei). Here, we want to maintain a single test case for Rank 4 (64QAM table)

Sub-topic: Rank 8 test
Issue 1-2-5: N1 and N2 configuration for 8Tx case
We support the WF and confirm the agreement of last meeting

Issue 1-2-6: Single MCS configuration for Rank 8 test
We are OK with Option 2: MCS 17 (Table 1) (Apple) or Option 4: MCS13 (Qualcomm, MTK, Huawei)

Issue 1-2-7: Additional test for two MCS configuration for Rank 8 test
We strongly believe that a single MCS configuration is the WF for the Rank 8 test.


	ZTE
	Issue 1-2-1: Maximum number of OFDM symbols for DL front loaded DMRS
We are agree with option 1.
Sub-topic: Rank 2 test
Issue 1-2-2: Propagation conditions for Rank 2 test
We are agree with Recommended WF.And for TDLA-30-10 that is a low speed case. Maybe we need to consider. 
Issue 1-2-3: MCS and antenna correlation for Rank 2 test
In last meeting ,we agreed that  ULA Medium B for Rank 2 test case. And for MCS, we prefer MCS 13.
Sub-topic: Rank 4 test
Issue 1-2-4: MCS for Rank 4 test
We did a simulation for MCS 3 and MCS 19. And for other MCS,we can compromise.
Sub-topic: Rank 8 test
Issue 1-2-5: N1 and N2 configuration for 8Tx case
We are OK with Recommended WF.
Issue 1-2-6: Single MCS configuration for Rank 8 test
We think MCS 13 is a good choice. And we are glad to consider other MCS.
Issue 1-2-7: Additional test for two MCS configuration for Rank 8 test
We support option 2.

	MediaTek
	Issue 1-2-1: Maximum number of OFDM symbols for DL front loaded DMRS
Agree with Option 1.

Issue 1-2-2: Propagation conditions for Rank 2 test
Agree with recommended WF. Confirm TDLC300-100 and FFS TDLA30-10

Issue 1-2-3: MCS and antenna correlation for Rank 2 test
Share the same view as Huawei and Apple to have only one PDSCH test case for rank 2 for TDLC300-100 and ULA Medium B. For MCS, we can go for MCS19 (MCS Table 1).

Sub-topic: Rank 4 test
Issue 1-2-4: MCS for Rank 4 test
Option 4. Propose to have only one PDSCH test case for Rank4 with MCS17 (MCS Table 1).

Sub-topic: Rank 8 test
Issue 1-2-5: N1 and N2 configuration for 8Tx case
Agree with recommended WF.

Issue 1-2-6: Single MCS configuration for Rank 8 test
Option 4. Propose to have only one PDSCH test case for Rank8 with MCS13 (MCS Table 1).

Issue 1-2-7: Additional test for two MCS configuration for Rank 8 test
Support Option 2.

	China Telecom
	Sub-topic: Rank 2 test
Issue 1-2-2: Propagation conditions for Rank 2 test
Option 1. We agree with Ericsson.

Sub-topic: Rank 8 test
Issue 1-2-5: N1 and N2 configuration for 8Tx case
Support the recommended WF.


	Samsung
	Issue 1-2-1: Maximum number of OFDM symbols for DL front loaded DMRS
Support option 1, and agree with Nokia’s comments that we should remove the term “front loaded DMRS”.
Issue 1-2-2: Propagation conditions for Rank 2 test
We should follow the agreements from last meeting, support option 1.
Issue 1-2-3: MCS and antenna correlation for Rank 2 test
Based on our simulation results for rank 2 in R4-2304900, we think it is ok to define TDLC300-100 ULA Medium B with MCS19 for rank 2 requirements. At the same time, we are also ok to have one more case using TDLA30-10 with MCS19 if TDLA30-10 is agreed in issue 1-2-2.
Issue 1-2-4: MCS for Rank 4 test
We have rank 4 simulation results for both MCS13 and MCS17 in R4-2304900, and we prefer to define MCS17 (64QAM, 0.43) for rank 4 requirement.
Issue 1-2-5: N1 and N2 configuration for 8Tx case
We support the recommended WF.
Issue 1-2-6: Single MCS configuration for Rank 8 test
Define 1 case for rank 8 requirement is fine for us. We have rank 8 simulation results for MCS4, MCS13 and MCS17 in R4-2304900. Based on simulation results, we slightly prefer to define MCS13 (16QAM, 0.48) for rank 8 requirement, we are also ok if define MCS17 (64QAM, 0.43) for rank 8 requirement.
Issue 1-2-7: Additional test for two MCS configuration for Rank 8 test
We support option 2. 

	Qualcomm
	Issue 1-2-3: MCS and antenna correlation for Rank 2 test
Prefer to have a single test for rank-2. From initial simulation results, TDLC300-100 medium B, is not far behind to TDLA30-10 medium B
Issue 1-2-4: MCS for Rank 4 test
Would like to have a single requirement for Rank4. MCS 17 is our proposal
Issue 1-2-6: Single MCS configuration for Rank 8 test
Would like to have a single test option4, MCS 13
Issue 1-2-7: Additional test for two MCS configuration for Rank 8 test
We think this test need not be a minimum requirement for 8Rx UE



Summary for 1st round 
Open issues 
	
	Status summary 

	Sub-topic #1-1 General
	Issue 1-1-1: Whether to consider CA
Tentative agreements:
· Start the discussion on CA scenario for 8Rx after RF session clearly agrees to define any CA band combinations for 8Rx.
Issue 1-1-2: Whether to define PDSCH requirements with CSI-RS overlapped with PDSCH
Agreements from GTW
· Not define new PDSCH requirements with 8 ports CSI-RS overlapped with PDSCH for 8Rx
· 8Rx UE still needs to be verified with the existing 2Rx or 4Rx PDSCH requirements with CSI-RS overlapped.
· Test applicability rule can be further discussed 

Issue 1-1-3: Whether to define PDCCH requirements
Agreements from GTW
· Not define PDCCH performance requirements for Rel-18 FR1 8Rx WI
Issue 1-1-4: Codebook for PDCCH during PDSCH tests with 4Tx and 8Tx
Candidate options:
· Option 1: Set “codebookMode” to 1 (Huawei, Ericsson, Apple, MTK, Samsung)
· Option 2: Others
Recommendations for 2nd round:
· Further discuss the details about the PDCCH configuration of “codebookMode” for PDSCH test with 4Tx and 8Tx. 
Issue 1-1-5: Whether to define PDSCH requirements for Type B
Agreements from GTW
· Not define PDSCH requirements for PDSCH mapping Type B
Issue 1-1-6: Applicability rules for PDSCH test
Recommendations for 2nd round:
· Interesting companies can share their comments on the available options based on the latest agreements reached in the 1st round.
Issue 1-1-7: Applicability rules for PDCCH test
Recommendations for 2nd round:
· Interesting companies can share their comments on the available options based on the latest agreements reached in the 1st round that no new PDCCH requirements will be defined for 8Rx.
Issue 1-1-8: Applicability rules for CSI test
Recommendations for 2nd round:
· The test scenario for CSI test has been finalized, companies can further share your comments on the Options on table.

	Sub-topic #1-2 PDSCH requirements
	Issue 1-2-1: Maximum number of OFDM symbols (maxLength) for DL
Tentative agreements:
· Single-symbol for Rank not larger than 4, double-symbol for Rank larger than 4. 
Issue 1-2-2: Propagation conditions for Rank 2 test
Moderator: As per the 1st round discussion, TDLC300-100 ULA Low can be precluded from the candidate options. Whether consider TDLA30-10 with medium B or ULA Low, companies still have different view, we can continue discussion this in the 2nd round.
Tentative agreements:
· Introduce TDLC300-100 ULA Medium B and FFS for TDLA30-10 ULA Medium B or TDL30-10 ULA Low
Candidate options for whether additionally consider TDLA30-10
· Option 1: Yes (Ericsson, Nokia, CTC, Samsung)
· Option 2: FFS (Apple, ZTE,MTK)
· Option 3:  No (Huawei, QC)
Recommendations for 2nd round: Continue the discussion

Issue 1-2-3: MCS and antenna correlation for Rank 2 test
Moderator: for antenna correlation, please refer to the tentative agreement in Issue 1-2-2 that combine propagation condition and correlation. Here we can focus on MCS discussion.
Candidate options:
· Proposals for TDLC300-100 ULA Medium B
· Option 1: (Apple, ZTE) MCS13 (Table 1)
· Option 2: (Qualcomm) MCS21 (Table 1)
· Option 3: (Ericsson, Nokia) MCS 2, 7 (Table 2)
· Option 4: (Samsung, Nokia) MCS16, 19 (Table 1)
· Option 5: (MTK, Huawei) MCS19 (Table 1)

· Proposals for TDLA30-10 ULA Medium B
· Option 3: (Ericsson, Nokia) MCS 13, 26 (Table 2)
· Option 4: (Samsung, Nokia) MCS16, 19 (Table 1)

· Proposals for TDLA30-10 ULA Low
· Option 1: (Nokia) MCS24, 26 (Table 2)
· Option 3: (Samsung) MCS19 (Table 1)
Recommendations for 2nd round:
· For TDLA30-10 ULA Medium B, first discuss whether to introduce TDLA30-10 and discuss which MCS is acceptable

Issue 1-2-4: MCS for Rank 4 test
Tentative agreements: N/A
Candidate options:
· Proposals
· Option 2: (Apple, ZTE) MCS24 (Table 1)
· Option 3: (ZTE, Nokia) MCS13 and MCS19 (Table 1)
· Option 4: (Qualcomm, MTK, Huawei, Apple, ZTE, Samsung) MCS17 (Table 1)
· Option 5: (Nokia, ZTE) MCS13 and MCS17 (Table 1)
· Option 6: (Ericsson, Nokia, ZTE) MCS4, 13 and 26 (Table 1)
· Prefer MCS13 and MCS26 if number of test cases should be reduced (Ericsson)
Recommendations for 2nd round:
· Continue discussion

Issue 1-2-5: N1 and N2 configuration for 8Tx case
Tentative agreements:
· Use (N1,N2) = (4,1), (O1, O2) = (4,1)
Issue 1-2-6: Single MCS configuration for Rank 8 test
Tentative agreements:
Only consider one MCS value for Rank 8 test: MCS 13 or MCS 17
Candidate options:
· Proposals
· Option 2: MCS 17 (Table 1) (Apple, Huawei, Nokia, Samsung, Ericsson)
· Option 3: MCS13 and MCS17 (ZTE, Nokia)
· Option 4: MCS13 (Qualcomm, MTK, Huawei, Apple, Samsung)
· Option 5: MCS 4, 13 and 17 (Ericsson, Nokia)
Recommendations for 2nd round:
· Continue discussion.

Issue 1-2-7: Additional test for two MCS configuration for Rank 8 test
Agreements from GTW:
· Not introduce PDSCH Rank8 test with two MCS configuration



Discussion on 2nd round
Open issues summary
General
Issue 1-5-1-1: Codebook for PDCCH for tests with 4Tx and 8Tx
· Proposals
· Option 1: Set “codebookMode” to 1 
· Option 2: Others
· Recommended WF
· TBA
Issue 1-5-1-2: Applicability rules for PDSCH test

· Proposals
· Option 1: 
	Cases
	2Rx test in section 5.2.2 in TS 38.101-4
	4Rx test in section 5.2.3 in TS 38.101-4
	8RX test
	Tests skipped

	8Rx UE supporting both 2Rx and 4Rx band
	×
	√
	√
	· Basic Rank2 tests: Test 2-1 and 2-2 in Table 5.2.3.1.1-4 and Table 5.2.3.2.1-4.
· Basic Rank4 tests: Test 4-1 in Table 5.2.3.1.1-6 and Table 5.2.3.2.1-6.

	8Rx UE supporting  4Rx band but not  supporting 2Rx band
	×
	√
	√
	· Basic Rank2 tests: Test 2-1 and 2-2 in Table 5.2.3.1.1-4 and Table 5.2.3.2.1-4.
· Basic Rank4 tests: Test 4-1 in Table 5.2.3.1.1-6 and Table 5.2.3.2.1-6.

	8Rx UE supporting 2Rx band but not supporting 4Rx band
	√
	×
	√
	· Basic Rank2 tests: Test 2-1 and 2-2 in Table 5.2.2.1.1-4 and Table 5.2.2.2.1-4 

	8Rx UE not supporting  both 2Rx band and  4Rx band
	×
	√
	√
	· Basic Rank2 tests: Test 2-1 and 2-2 in Table 5.2.3.1.1-4 and Table 5.2.3.2.1-4.
· Basic Rank4 tests: Test 4-1 in Table 5.2.3.1.1-6 and Table 5.2.3.2.1-6.
· Enhanced Receiver Type 1 test: Test 5-1 in Table 5.2.3.1.1-7 and Table 5.2.3.2.1-7
· MMSE-IRC with inter cell interference: All cases in section 5.2.3.1.15 and  5.2.3.2.16
· MMSE-IRC with intra cell inter user interference: All cases in section 5.2.3.1.16 and  5.2.3.2.17
· CRS-IM with scenario 1: All cases in section 5.2.3.1.17 and  5.2.3.2.18
· CRS-IM with scenario 2: All cases in section 5.2.3.1.18 and  5.2.3.2.19



Use PDSCH test applicability rules as follows:
	· Case1&Case2: For 8RX capable UEs support only 4Rx bands or both 2RX and 4RX bands, single carrier test cases specified in 5.2.3.1 and 5.2.3.2  with 4Rx except for Test 2-1 and 2-2 in Table 5.2.3.1.1-4 and Table 5.2.3.2.1-4 (Basic Rank 2 test) and Test 4-1 in Table 5.2.3.1.1-6 and Table 5.2.3.2.1-6 (Basic Rank 4 test) are tested on any of the 4Rx supported RF bands by connecting 4 out of 8 Rx with data source from system simulator, and the other 4 Rx are connected with zero input, depending on UE’s declaration and AP configuration. Same requirements specified with 4Rx should be applied. 

· Case3: For 8RX capable UEs support only 2Rx bands, single carrier test cases specified in 5.2.2.1 and 5.2.2.2 with 2Rx except for Test 2-1 and 2-2 in Table 5.2.2.1.1-4 and Table 5.2.2.2.1-4 (Basic Rank 2 test) are tested on any of the 2Rx supported RF bands by connecting 2 out of 8 Rx with data source from system simulator, and the other 6 Rx are connected with zero input, depending on UE’s declaration and AP configuration. Same requirements specified with 2Rx should be applied. 
· Case4: For 8RX capable UEs without support of any 4Rx and 2Rx bands, single carrier tests specified in 5.2.3.1 and 5.2.3.2 with 4Rx except for Test 2-1 and 2-2 in Table 5.2.3.1.1-4 and Table 5.2.3.2.1-4 (Basic Rank 2 test), Test 4-1 in Table 5.2.3.1.1-6 and Table 5.2.3.2.1-6 (Basic Rank 4 test), Test 5-1 in Table 5.2.3.1.1-7 and Table 5.2.3.2.1-7(Enhanced Receiver Type 1 test), cases in section 5.2.3.1.15 and  5.2.3.2.16 (MMSE-IRC with inter cell interference), cases in section 5.2.3.1.16 and  5.2.3.2.17(MMSE-IRC with intra cell inter user interference), cases in section 5.2.3.1.17 and  5.2.3.2.18(CRS-IM with scenario 1), cases in section 5.2.3.1.18 and  5.2.3.2.19 (CRS-IM with scenario 2) are tested on any of the 8Rx supported RF bands by duplicating the fading channel from each Tx antenna and add independent noise for each Rx antenna. The SNR requirements should be applied with 1.5 dB less than the number specified for 4Rx tests.



· Recommended WF
· TBA

Issue 1-5-1-3: Applicability rules for PDCCH test
· Proposals
· Option 1: 
	Cases
	2Rx test in section 5.3.2 in TS 38.101-4
	4Rx test in section 5.3.3 in TS 38.101-4

	8Rx UE supporting both 2Rx and 4Rx band
	×
	√

	8Rx UE supporting  4Rx band but not  supporting 2Rx band
	×
	√

	8Rx UE supporting 2Rx band but not supporting 4Rx band
	√
	×

	8Rx UE not supporting  both 2Rx band and  4Rx band
	×
	√



	Use PDCCH test applicability rules as follows:
· Case1&Case2: For 8RX capable UEs support only 4Rx bands or both 2RX and 4RX bands, all single carrier test cases specified in 5.3.3.1 and 5.3.3.2 with 4Rx are tested on any of the 4Rx supported RF bands by connecting 4 out of 8 Rx with data source from system simulator, and the other 4 Rx are connected with zero input, depending on UE’s declaration and AP configuration. Same requirements specified with 4Rx should be applied. 
· Case3: For 8RX capable UEs support only 2Rx bands, all single carrier test cases specified in 5.3.2.1 and 5.3.2.2 with 2Rx are tested on any of the 2Rx supported RF bands by connecting 2 out of 8 Rx with data source from system simulator, and the other 6 Rx are connected with zero input, depending on UE’s declaration and AP configuration. Same requirements specified with 2Rx should be applied. 
· Case4: For 8RX capable UEs without support of any 4Rx and 2Rx bands, all single carrier test cases specified in 5.3.3.1 and 5.3.3.2 with 4Rx are tested on any of the 8Rx supported RF bands by duplicating the fading channel from each Tx antenna and add independent noise for each Rx antenna. Same requirements specified with 4Rx should be applied. 


· Recommended WF
· TBA

Issue 1-5-1-4: Applicability rules for CSI test

· Proposals
· Option 1: 8Rx capable UE can skip all legacy 2Rx and 4Rx CSI tests. 
· Recommended WF
· Moderator: Confirm Option 1 is agreeable?

PDSCH requirements
Issue 1-5-2-1: Propagation conditions and antenna correlation for Rank 2 test
· Proposals
· Option 1: TDLC300-100 ULA Medium B and TDLA30-10 ULA Low
· Option 2: TDLC300-100 ULA Medium B and TDLA30-10 ULA Medium B
· Option 3: Only TDLC300-100 ULA Medium B
· Recommended WF
· TBA

Issue 1-5-2-2: MCS for Rank 2 test definition

· Proposals for TDLC300-100 ULA Medium B
· Option 1: MCS13 (Table 1)
· Option 2: MCS21 (Table 1)
· Option 3: MCS 2, 7 (Table 2)
· Option 4: MCS16, 19 (Table 1)
· Option 5: MCS19 (Table 1)

· Proposals for TDLA30-10 ULA Medium B (if agreed)
· Option 1: MCS 13, 26 (Table 2)
· Option 2: MCS16, 19 (Table 1)

· Proposals for TDLA30-10 ULA Low (if agreed)
· Option 1: MCS24, 26 (Table 2)
· Option 2:  MCS19 (Table 1)

· Recommended WF: 
· Moderator reminder: All proposed MCS values are assumed for the test cases definition.

Issue 1-5-2-3: MCS for Rank 4 test definition
· Proposals
· Option 1: MCS17 (Table 1)
· Option 2: MCS13 and MCS17 (Table 1)
· Option 3: MCS13 and 26 (Table 1)
· Recommended WF
· Moderator reminder: All proposed MCS values are assumed for the test cases definition.

Issue 1-5-2-4: MCS for Rank 8 test definition

· Proposals
· Option 1: MCS 17 (Table 1) 
· Option 2: MCS13 (Table 1)
· Recommended WF

Companies views’ collection for 2nd round

	Company
	Comments

	XXX
	General:
Issue 1-5-1-1: Codebook for PDCCH for tests with 4Tx and 8Tx

Issue 1-5-1-2: Applicability rules for PDSCH test

Issue 1-5-1-3: Applicability rules for PDCCH test

Issue 1-5-1-4: Applicability rules for CSI test

PDSCH requirements:
Issue 1-5-2-1: Propagation conditions and antenna correlation for Rank 2 test

Issue 1-5-2-2: MCS for Rank 2 test definition

Issue 1-5-2-3: MCS for Rank 4 test definition

Issue 1-5-2-4: MCS for Rank 8 test definition




Topic #2: SDR requirements
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2304101
	Nokia, Nokia Shanghai Bell
	Proposal 1: RAN4 to define SDR requirements up to 64 QAM, Rank 8, MCS19 (MCS table 2).
Proposal 2: RAN4 to define SDR requirements up to 256 QAM, Rank 8, MCS27 (MCS table 2).
Proposal 3: RAN4 to define SDR requirements up to 1024 QAM, Rank 4, MCS26 (MCS table 4).

	R4-2304880
	Qualcomm
	Proposal 5: Propose maximum MCS 26 (scaling factor =1) for 256 QAM, 4 layers, 8Rx SDR case 
Proposal 6: Propose maximum MCS 26 (scaling factor =1) for 256 QAM, 8 layers, 8Rx SDR case 


	R4-2304901
	Samsung
	Proposal 1: define MCS26 (scaling factor =1) as the maximum achievable MCS for 64QAM, 8 layers, 8Rx.
Proposal 2: define MCS25 (scaling factor =1) as the maximum achievable MCS for 256QAM, 8 layers, 8Rx.
Proposal 3: for 256QAM 2 and 4 layer of 8Rx SDR requirements, reuse the 256QAM 2 and 4 layer SDR requirements in Table 5.5A-5 of TS38.101-4.
Proposal 4: propose the maximum achievable MIMO layers is layer 4 for 1024QAM 8Rx.
Proposal 5: define MCS24 (scaling factor =1) as the maximum achievable MCS for 1024QAM, 2 layers, 8Rx.
Proposal 6: define MCS23 (scaling factor =1) as the maximum achievable MCS for 1024QAM, 4 layers, 8Rx.
Proposal 7: define MCS indexes for 8 MIMO layers as
	Maximum number of PDSCH MIMO layers
	Maximum modulation format
	Scaling factor
	MCS

	8
	8
	1
	25

	8
	8
	0.8
	23

	8
	8
	0.75
	22

	8
	8
	0.4
	12

	8
	6
	1
	26

	8
	6
	0.8
	24

	8
	6
	0.75
	23

	8
	6
	0.4
	14

	8
	4
	1
	16

	8
	4
	0.8
	16

	8
	4
	0.75
	16

	8
	4
	0.4
	11

	8
	2
	1
	9

	8
	2
	0.8
	9

	8
	2
	0.75
	9

	8
	2
	0.4
	5

	Note 1:	MCS Index for maximum modulation format 2,4 and 6 is based on MCS index Table 1 defined in clause 5.1.3.1 of TS 38.214
Note 2:	MCS Index for maximum modulation format 8 is based on MCS index Table 2 defined in clause 5.1.3.1 of TS 38.214


Proposal 8: define MCS indexes for 1024QAM 8Rx as
	Supported RX
antenna ports
	Maximum number of PDSCH MIMO layers
	Maximum modulation format
	Scaling factor
	MCS

	


8RX
	2
	10
	1
	24

	
	2
	10
	0.8
	22

	
	2
	10
	0.75
	20

	
	2
	10
	0.4
	10

	
	4
	10
	1
	23

	
	4
	10
	0.8
	21

	
	4
	10
	0.75
	19

	
	4
	10
	0.4
	9

	Note 1:	MCS Index for maximum modulation format 10 is based on MCS index Table 4 defined in clause 5.1.3.1 of TS 38.214





	R4-2304915
	MTK
	Proposal 1: Define SDR requirements for 8Rx UE with the following MCS
· For 64 QAM: MCS 25
· For 256 QAM: MCS 24
Proposal 2: Do not introduce 6 layers SDR requirements for 8Rx UE.

	R4-2305463
	Huawei
	Observation 1: There are 64 precoding matrixes in (8Tx, 1 layer) codebook, many of which leads to zero input on reviving antenna.
Proposal 1: Use 2Tx to transmit PDCCH for SDR test
Proposal 2: Consider following MCS configuration and MIMO layers combination for each modulation
· Define SDR requirements for 64QAM with 8 layers up to MCS28
· Define SDR requirements for 256QAM with 8 layers up to MCS24
· Define SDR requirements for 1024QAM with 2 layers up to MCS24 

	R4-2305510
	Ericsson
	Observation 1: RAN4 needs to extend the SDR applicability rule for FR1 where 8 PDSCH MIMO layers using 8 Rx are considered.
Proposal 1: Define SDR requirements applicable to FR1 CC, considering
· Update Table 5.5A-5 to support ‘Maximum number of PDSCH MIMO layers = 8’
	Maximum number of PDSCH MIMO layers
	Maximum modulation format
	Scaling factor
	MCS

	8
	6
	1
	26

	8
	6
	0.8
	24

	8
	6
	0.75
	23

	8
	6
	0.4
	14

	8
	4
	1
	16

	8
	4
	0.8
	16

	8
	4
	0.75
	16

	8
	4
	0.4
	11

	8
	2
	1
	9

	8
	2
	0.8
	9

	8
	2
	0.75
	9

	8
	2
	0.4
	5

	Note 1:	MCS Index for maximum modulation format 2,4 and 6 is based on MCS index Table 1 defined in clause 5.1.3.1 of TS 38.214
Note 2:   MCS index for maximum modulation format 8 is based on MCS index Table 2 defined in clause 5.1.3.1 of TS 38.214




Proposal 2: Define SDR requirements applicable to FR1 CC, considering
· Update Table 5.5A-5 to support ‘Maximum number of PDSCH MIMO layers = 8’
	Maximum number of PDSCH MIMO layers
	Maximum modulation format
	Scaling factor
	MCS

	8
	8
	1
	26

	8
	8
	0.8
	23

	8
	8
	0.75
	22

	8
	8
	0.4
	12

	Note 1:	MCS Index for maximum modulation format 8 is based on MCS index Table 2 defined in clause 5.1.3.1 of TS 38.214



Proposal 3: Define SDR requirements applicable to FR1 CC, considering
· Update Table 5.5A-6 (1024QAM) to support 8Rx. Note the Maximum number of PDSCH MIMO layers is 4.
	Supported RX antenna ports
	Maximum number of PDSCH MIMO layers
	Maximum modulation format
	Scaling factor
	MCS

	


8RX
	
4


	10
	1
	24

	
	
	10
	0.8
	21

	
	
	10
	0.75
	19

	
	
	10
	0.4
	9

	
	
2


	10
	1
	24

	
	
	10
	0.8
	21

	
	
	10
	0.75
	19

	
	
	10
	0.4
	9

	Note 1:	MCS Index for maximum modulation format 10 is based on MCS index Table 4 defined in clause 5.1.3.1 of TS 38.214





	R4-2305511
	Ericsson
	Provide simulation results
Observation 1: We can note that SDR results with Rank 8 can be verified for FR1 8Rx UE using 64QAM with MCS26.
Observation 2: We can note that SDR results with Rank 2 and Rank 4 can be verified for FR1 8Rx UE using 1024QAM with MCS24.

	R4-2304159
	Apple
	Observation#1: For SDR 64QAM and 8 Layers, MCS23 to MCS26 are feasible candidates for setting requirements.
Observation#2: For SDR 256QAM and 8 Layers, MCS20 to MCS23 are likely feasible.
Observation#3: For SDR and 8 Layers, both 64QAM and 256QAM tables present likely candidates.
Proposal#1: For SDR 8 Layers, define requirements with MCS22 and 256QAM.
Observation#4: For SDR and 4 Layers, 1024QAM there are no feasible MCS values to consider.
Proposal#2: For SDR 1024QAM, if needed, define requirements with MCS23 and 2 layers.



Open issues summary
Issue 2-1-1: PDCCH configuration 
· Proposals
· Option 1: Use 2TX to transmit PDCCH (Huawei, Ericsson, Nokia, Apple, MTK, Samsung)
· Observation from Huawei: It is complicate to set PMI restriction to avoid zeros in Rx if number of Tx is 8.
· Recommended WF
· Option 1 is agreeable
Issue 2-1-2: SDR test cases for 6 MIMO layers for 256QAM 
· Proposals
· Option 1: Do not introduce 6 layers SDR requirements for 8Rx UE (MTK, Ericsson, Huawei, Nokia, Apple, MTK, Samsung, Qualcomm)
· Other options.
· Recommended WF
· Option 1 is agreeable

Issue 2-1-3: Maximum MCS and MIMO layers for 64QAM 
Agreements reached in last RAN4#106 in R4-2302942:
	· It is feasible to define SDR test for 8 MIMO layer for 64QAM
· Companies can bring the simulation results in next meeting for the maximum achievable MCS



· Proposals
· Option 1: 8 layers, MCS19 (Table 2) (Nokia)
· Option 2: 8 layers: MCS25 (Table 1) (MTK, Huawei, Apple, Samsung)
· Option 3: 8 layers: MCS26 (Table 1) (Samsung, Ericsson, Apple, Huawei, MTK, Qualcomm)
· Option 4: 8 layers, MCS28 (Table 1) (Huawei)
· Recommended WF
· For clarification: as per the discussion in previous meeting, it should be the common understanding that 2 and 4 MIMO layers resus the existing MCS value defined in Table 5.5A-5 of TS 38.101-4
· Moderator’s observation: MCS19 in Table 2 has the same code rate as MCS 26 in Table 1: 873/1024.
· MCS26 (Table 1 ) is agreeable

Issue 2-1-4: Maximum MCS and MIMO layers for 256QAM 
Agreements reached in last RAN4#106 in R4-2302942:
	· Evaluate SDR test cases for 2, 4 and 8 MIMO layers for 8Rx; FFS 6 MIMO layers
· 2 and 4 MIMO layers: Use the existing MCS value defined in Table 5.5A-5 of TS 38.101-4
· 8 MIMO layers: FFS the max achievable MCS 



· Proposals
· Option 1: (Nokia)
· 8 layers: MCS27
· Option 2: (Qualcomm)
· 8 layers: MCS26
· 4 layers: MCS26 
· Option 3: (Samsung)
· 8 layers: MCS25
· 2 and 4 layers: reuse the requirements defined in Table 5.5A-5 of TS 38.101-4 
· Option 4: (MTK)
·  8 layers: MCS24
· Option 5: (Ericsson, Qualcomm)
· 8 layers: MCS26
· 2 and 4 layers: reuse the requirements defined in Table 5.5A-5 of TS 38.101-4 
· Option 6: (Huawei, MTK, Samsung)
· 8 layers, MCS24 (Huawei)
· 2 and 4 layers: reuse the requirements defined in Table 5.5A-5 of TS 38.101-4 
· Option 7: (Apple, Nokia, Samsung)
·  8 layers: MCS22

· Recommended WF
· 2 and 4 layers: reuse the requirements defined in Table 5.5A-5 of TS 38.101-4
· Focus on MCS for 8 layers discussion

Issue 2-1-5: Maximum MCS and MIMO layers for 1024QAM 
· Proposals
· Option 1: 2 and 4 layers: MCS26 (Nokia)
· Option 2: 2 and 4 layers: MCS24 (Ericsson)
· Option 3: 2 layers: MCS24 (Huawei, MTK?)
· Option 4: (Samsung, Nokia, Samsung)
· 2 layers: MCS24; 
· 4 layers: MCS23
· Option 5: Only 2 layers: MCS23 (Apple, Nokia, MTK?)
· Recommended WF
· TBA 

Issue 2-1-6: MCS look-up Table
· Proposals
· Option 1: Use following MCS look-up Table  (Samsung)
· 64QAM and 256QAM MCS indexes for 8 MIMO layers
	Maximum number of PDSCH MIMO layers
	Maximum modulation format
	Scaling factor
	MCS

	8
	8
	1
	25

	8
	8
	0.8
	23

	8
	8
	0.75
	22

	8
	8
	0.4
	12

	8
	6
	1
	26

	8
	6
	0.8
	24

	8
	6
	0.75
	23

	8
	6
	0.4
	14

	8
	4
	1
	16

	8
	4
	0.8
	16

	8
	4
	0.75
	16

	8
	4
	0.4
	11

	8
	2
	1
	9

	8
	2
	0.8
	9

	8
	2
	0.75
	9

	8
	2
	0.4
	5

	Note 1:	MCS Index for maximum modulation format 2,4 and 6 is based on MCS index Table 1 defined in clause 5.1.3.1 of TS 38.214
Note 2:	MCS Index for maximum modulation format 8 is based on MCS index Table 2 defined in clause 5.1.3.1 of TS 38.214



· 1024QAN MCS indexes for 8 MIMO layers
	Supported RX
antenna ports
	Maximum number of PDSCH MIMO layers
	Maximum modulation format
	Scaling factor
	MCS

	


8RX
	2
	10
	1
	24

	
	2
	10
	0.8
	22

	
	2
	10
	0.75
	20

	
	2
	10
	0.4
	10

	
	4
	10
	1
	23

	
	4
	10
	0.8
	21

	
	4
	10
	0.75
	19

	
	4
	10
	0.4
	9

	Note 1:	MCS Index for maximum modulation format 10 is based on MCS index Table 4 defined in clause 5.1.3.1 of TS 38.214



· Option 2: Use following MCS look-up Table  (Ericsson)
	Maximum number of PDSCH MIMO layers
	Maximum modulation format
	Scaling factor
	MCS

	8
	6
	1
	26

	8
	6
	0.8
	24

	8
	6
	0.75
	23

	8
	6
	0.4
	14

	8
	4
	1
	16

	8
	4
	0.8
	16

	8
	4
	0.75
	16

	8
	4
	0.4
	11

	8
	2
	1
	9

	8
	2
	0.8
	9

	8
	2
	0.75
	9

	8
	2
	0.4
	5

	Note 1:   MCS index for maximum modulation format 8 is based on MCS index Table 1 defined in clause 5.1.3.1 of TS 38.214




	Maximum number of PDSCH MIMO layers
	Maximum modulation format
	Scaling factor
	MCS

	8
	8
	1
	24

	8
	8
	0.8
	23

	8
	8
	0.75
	22

	8
	8
	0.4
	12

	Note 1:	MCS Index for maximum modulation format 8 is based on MCS index Table 2 defined in clause 5.1.3.1 of TS 38.214



	Supported RX
antenna ports
	Maximum number of PDSCH MIMO layers
	Maximum modulation format
	Scaling factor
	MCS

	


8RX
	
4


	10
	1
	24

	
	
	10
	0.8
	21

	
	
	10
	0.75
	19

	
	
	10
	0.4
	9

	
	
2


	10
	1
	24

	
	
	10
	0.8
	21

	
	
	10
	0.75
	19

	
	
	10
	0.4
	9

	Note 1:	MCS Index for maximum modulation format 10 is based on MCS index Table 4 defined in clause 5.1.3.1 of TS 38.214



· Recommended WF
· Focus on the discussion on issues 2-1-1 to 2-1-5 in the first round.

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

	Ericsson
	Issue 2-1-1: PDCCH configuration 
We are fine with Option 1: Use 2TX to transmit PDCCH.

Issue 2-1-2: SDR test cases for 6 MIMO layers for 256QAM 
While 6 MIMO Layers have not been agreed in the last meeting, we reconfirm that we are fine with
Option 1: Do not introduce 6 layers SDR requirements for 8Rx UE.

Issue 2-1-3: Maximum MCS and MIMO layers for 64QAM 
Based on our simulation results in R4-2305511, we support
Option 3: 8 layers: MCS26.

Issue 2-1-4: Maximum MCS and MIMO layers for 256QAM 
Based on our simulation results in R4-2305511, we support Option 6:
8 layers: MCS24
2 and 4 layers: reuse the requirements defined in Table 5.5A-5 of TS 38.101-4

Issue 2-1-5: Maximum MCS and MIMO layers for 1024QAM 
Based on our simulation results in R4-2305511, we support
Option 2: 2 and 4 layers: MCS24

Issue 2-1-6: MCS look-up Table
Consider look-up Table in Option 2, and limit MCS to 24 for 256QAM.

	Huawei
	Issue 2-1-1: PDCCH configuration
Option 1
Issue 2-1-2: SDR test cases for 6 MIMO layers for 256QAM 
Option 1
Issue 2-1-3: Maximum MCS and MIMO layers for 64QAM
We support option4 but can compromise to any lower MCS
Issue 2-1-4: Maximum MCS and MIMO layers for 256QAM 
We support option 6
Issue 2-1-5: Maximum MCS and MIMO layers for 1024QAM 
We support option 3

	Nokia, Nokia Shanghai Bell
	Issue 2-1-1: PDCCH configuration 
We are happy to support Option 1.
Issue 2-1-2: SDR test cases for 6 MIMO layers for 256QAM 
We support option 1, as this was the agreement in the WF following RAN4 #106 (R4-2302942) 
Issue 2-1-3: Maximum MCS and MIMO layers for 64QAM 
We support option 1, MCS 19 as this is the maximum MCS that could be achieved for a 70% TPUT in the given channel conditions for 64QAM, based upon our simulations and we note is also the lowest MCS of all possible options.
Issue 2-1-4: Maximum MCS and MIMO layers for 256QAM 
Here we can agree to any 256QAM MCS that results in a feasible operating point.
Whilst our simulations showed that MCS 27 was achievable (option 1), we note that other companies’ results showed that the (minimum) maximum MCS with 8 layers and 256 QAM was MCS 22 from Apple (option 7).
Therefore, we support option 1, option 7 or any other feasible MCS choice for 256 QAM.
Issue 2-1-5: Maximum MCS and MIMO layers for 1024QAM 
Whilst our simulations showed that MCS 26 was achievable (option 1), we note that other companies’ results showed that the (minimum) maximum MCS with 8 layers and 1024 QAM was MCS 23 with 2 layers (Apple, Option 5) and MCS 23 with 4 layers (Samsung, Option 4)
Therefore, we support option 1, option 4 or option 5 (with both a 4 and 2 layer option specified).
A new “Option 6” could be included “2 and 4 layers: MCS23” which incorporates both Apples and Samsungs simulations
Issue 2-1-6: MCS look-up Table
We believe this should only be defined once Issues 2-1-3 to 2-1-5 are agreed, and request this discussion is deferred until these are agreed.

	Company
	Comments

	Apple Inc.
	Issue 2-1-1: PDCCH configuration 
Option 1.

Issue 2-1-2: SDR test cases for 6 MIMO layers for 256QAM 
Option 1: There’s no apparent need of testing 6 MIMO layers.

Issue 2-1-3: Maximum MCS and MIMO layers for 64QAM 
We support Option 3: 8 layers: MCS26 (Samsung, Ericsson, Apple), but we are open to compromise on a lower MCS if needed.

Issue 2-1-4: Maximum MCS and MIMO layers for 256QAM 
We support Option 7

Issue 2-1-5: Maximum MCS and MIMO layers for 1024QAM 
Option 5

Issue 2-1-6: MCS look-up Table
Let’s defer this discussion for Round 2


	MediaTek
	Issue 2-1-1: PDCCH configuration 
OK to Option 1.

Issue 2-1-2: SDR test cases for 6 MIMO layers for 256QAM 
Support Option 1 not to introduce 6 layers SDR requirements for 8Rx UE.

Issue 2-1-3: Maximum MCS and MIMO layers for 64QAM 
Support Option 2 (MCS25) but we can compromise to Option 3 (MCS26).

Issue 2-1-4: Maximum MCS and MIMO layers for 256QAM 
Support Option 6.

Issue 2-1-5: Maximum MCS and MIMO layers for 1024QAM 
We propose only considering 2 layer as RAN4 did in 1024QAM WI. 

Issue 2-1-6: MCS look-up Table
We can discuss this after resolving Issue 2-1-3, Issue 2-1-4 and Issue 2-1-5.

	Samsung
	Issue 2-1-1: PDCCH configuration 
Option 1 is fine for us.
Issue 2-1-2: SDR test cases for 6 MIMO layers for 256QAM 
Support Option 1 not to introduce 6 layers SDR requirements for 8Rx UE.
Issue 2-1-3: Maximum MCS and MIMO layers for 64QAM 
For rank 8 we support Option 3 (MCS26) and can compromise to any lower MCS. For rank 2 and rank 4, we support the recommended WF.
Issue 2-1-4: Maximum MCS and MIMO layers for 256QAM 
For rank 8 we support Option 3 (MCS25) and can compromise to any lower MCS. For rank 2 and rank 4, we support the recommended WF.
Issue 2-1-5: Maximum MCS and MIMO layers for 1024QAM 
We support option 4 (2 layers: MCS24; 4 layers: MCS23) and can compromise to any lower MCS.
Issue 2-1-6: MCS look-up Table
We support option 1 and can update this table according the agreements of Issue 2-1-3, Issue 2-1-4 and Issue 2-1-5.

	Qualcomm
	Issue 2-1-2: SDR test cases for 6 MIMO layers for 256QAM 
Support Option1 not to have 6 layers
Issue 2-1-3: Maximum MCS and MIMO layers for 64QAM 
Option 3: Support 8L with MCS 26
Issue 2-1-4: Maximum MCS and MIMO layers for 256QAM 
Support MCS 26 with 8L



Summary for 1st round 
Open issues 
	
	Status summary 

	Sub-topic #2 SDR requirements
	Issue 2-1-1: PDCCH configuration 
Tentative agreements:
· Configure 2Tx PDCCH for SDR test.
Issue 2-1-2: SDR test cases for 6 MIMO layers for 256QAM 
Tentative agreements:
· Not introduce 6 layers SDR requirements for 8Rx UE 
Issue 2-1-3: Maximum MCS and MIMO layers for 64QAM 
Tentative agreements:
· 2 and 4 MIMO layers: resus the existing MCS values defined in Table 5.5A-5 of TS 38.101-4
· 8 MIMI layers: MCS26 (Table 1)
Issue 2-1-4: Maximum MCS and MIMO layers for 256QAM 
Tentative agreements:
· 2 and 4 MIMO layers: reuse the existing MCS values defined in Table 5.5A-5 of TS 38.101-4 
· MCS for 8 layers
· Option 1: (Ericsson, Qualcomm) MCS26
· Option 2: (Huawei, MTK, Samsung) MCS24
· Option 3: (Apple, Nokia, Samsung) MCS22
· Recommendations for 2nd round:
· Continue discussion for the above down selected MCS values from the 1st round discussion
Issue 2-1-5: Maximum MCS and MIMO layers for 1024QAM 
Tentative agreements:
· Introduce SDR requirements for 1024QAM at least for 2 MIMO layers
· Candidate options for MCA
· Option 1: only 2 layers: MCS23 (Apple, Nokia, MTK)
· Option 2: both 2 and 4 layers: 
· Option 2a: MCS24 (Ericsson)
· Option 2b: 2 layer: MCS24; 4 layers: MCS23 (Samsung, Nokia)
· Recommendations for 2nd round:
· Continue discussion.
Issue 2-1-6: MCS look-up Table
· Recommendations for 2nd round:
· Focus on Issue 2-1-4 and 2-1-5 firstly.



Discussion on 2nd round
Open issues summary
Issue 2-5-1: Maximum MCS and 8 MIMO layers for 256QAM 
· Proposals
· Option 5: MCS26
· Option 6: MCS24
· Option 7: MCS22
· Recommended WF
· Continue the discussion for MCS for 8 layers

Issue 2-5-2: Maximum MCS and MIMO layers for 1024QAM 
· Proposals
· Option 1: Only 2 layers: MCS23
· Option 2: Both 2 and 4 layers: 
· Option 2a: MCS24
· Option 2b: 2 layer: MCS24; 4 layers: MCS23
· Recommended WF
· TBA 

Issue 2-5-3: MCS look-up Table
· Proposals
· Option 1: Use following MCS look-up Table  (Samsung)
· 64QAM and 256QAM MCS indexes for 8 MIMO layers
	Maximum number of PDSCH MIMO layers
	Maximum modulation format
	Scaling factor
	MCS

	8
	8
	1
	25

	8
	8
	0.8
	23

	8
	8
	0.75
	22

	8
	8
	0.4
	12

	8
	6
	1
	26

	8
	6
	0.8
	24

	8
	6
	0.75
	23

	8
	6
	0.4
	14

	8
	4
	1
	16

	8
	4
	0.8
	16

	8
	4
	0.75
	16

	8
	4
	0.4
	11

	8
	2
	1
	9

	8
	2
	0.8
	9

	8
	2
	0.75
	9

	8
	2
	0.4
	5

	Note 1:	MCS Index for maximum modulation format 2,4 and 6 is based on MCS index Table 1 defined in clause 5.1.3.1 of TS 38.214
Note 2:	MCS Index for maximum modulation format 8 is based on MCS index Table 2 defined in clause 5.1.3.1 of TS 38.214



· 1024QAN MCS indexes for 8 MIMO layers
	Supported RX
antenna ports
	Maximum number of PDSCH MIMO layers
	Maximum modulation format
	Scaling factor
	MCS

	


8RX
	2
	10
	1
	24

	
	2
	10
	0.8
	22

	
	2
	10
	0.75
	20

	
	2
	10
	0.4
	10

	
	4
	10
	1
	23

	
	4
	10
	0.8
	21

	
	4
	10
	0.75
	19

	
	4
	10
	0.4
	9

	Note 1:	MCS Index for maximum modulation format 10 is based on MCS index Table 4 defined in clause 5.1.3.1 of TS 38.214



· Option 2: Use following MCS look-up Table  (Ericsson)
	Maximum number of PDSCH MIMO layers
	Maximum modulation format
	Scaling factor
	MCS

	8
	6
	1
	26

	8
	6
	0.8
	24

	8
	6
	0.75
	23

	8
	6
	0.4
	14

	8
	4
	1
	16

	8
	4
	0.8
	16

	8
	4
	0.75
	16

	8
	4
	0.4
	11

	8
	2
	1
	9

	8
	2
	0.8
	9

	8
	2
	0.75
	9

	8
	2
	0.4
	5

	Note 1:   MCS index for maximum modulation format 8 is based on MCS index Table 1 defined in clause 5.1.3.1 of TS 38.214




	Maximum number of PDSCH MIMO layers
	Maximum modulation format
	Scaling factor
	MCS

	8
	8
	1
	24

	8
	8
	0.8
	23

	8
	8
	0.75
	22

	8
	8
	0.4
	12

	Note 1:	MCS Index for maximum modulation format 8 is based on MCS index Table 2 defined in clause 5.1.3.1 of TS 38.214



	Supported RX
antenna ports
	Maximum number of PDSCH MIMO layers
	Maximum modulation format
	Scaling factor
	MCS

	


8RX
	
4


	10
	1
	24

	
	
	10
	0.8
	21

	
	
	10
	0.75
	19

	
	
	10
	0.4
	9

	
	
2


	10
	1
	24

	
	
	10
	0.8
	21

	
	
	10
	0.75
	19

	
	
	10
	0.4
	9

	Note 1:	MCS Index for maximum modulation format 10 is based on MCS index Table 4 defined in clause 5.1.3.1 of TS 38.214



· Recommended WF
· TBA.
[bookmark: _GoBack]Companies views’ collection for 2nd round
	Company
	Comments

	XXX
	Issue 2-5-1: Maximum MCS and MIMO layers for 256QAM 

Issue 2-5-2: Maximum MCS and 8 MIMO layers for 1024QAM 

Issue 2-5-3: MCS look-up Table




Topic #3: CQI requirements
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2304099
	Nokia, Nokia Shanghai Bell
	[bookmark: _Ref131765148]Proposal 1: RAN to choose SNR test points for CQI requirements as either {Option 1: [2, 3] dB and [8, 9]dB} or {option 4 [4, 5] dB and [8, 9]dB}.

	R4-2304100
	Nokia, Nokia Shanghai Bell
	Provide CQI simulation results

	R4-2304667
	ZTE
	Proposal 1. Not to define PMI requirements and RI requirements for NR 8Rx as LTE conclusions.

	R4-2304880
	Qualcomm
	Proposal 7: SNR points in dB shall be (3,4) and (8,9) for 4L, 8Rx in static channel for CQI reporting 


	R4-2304916
	MTK
	Observation 1: UE is not mandatory to support the report quantity 'CRI/RI/i1/CQI '.
Proposal 1: If RAN4 agreed to define 8Rx UE CQI requirements with report quantity 'CRI/RI/i1/CQI '. It is necessary to introduce related UE capability for 8Rx UE CQI requirements.
Observation 2: If it is agreed to define 8Rx UE CQI requirements with report quantity 'CRI/RI/i1/CQI ', RAN4 can set lower SNR [4,5] dB for 16QAM and higher SNR [10,11] dB for 64QAM.

	R4-2305464
	Huawei
	Proposal 1 Set lower SNR to [4,5] dB for 16QAM and higher SNR to [10,11] dB for 64QAM for 8RX CQI testing.

	R4-2305512
	Ericsson
	Observation 1: We prefer proposing test points using 256QAM as the highest modulation order for the CQI reporting with Rank 4 based on the measurement channel as specified in Table A.4-3 using TBS.3-4 in TS 38.101-4.
Proposal 1: Define the CQI reporting requirements for 8Rx UE under static conditions while considering Rank 4, QAM256 as the highest modulation order and based on the measurement channel as specified in Table A.4-3 using TBS.3-4 in TS 38.101-4, with test points
· 256QAM is at SNR = 16/17 dB (CQI 12).
· 64QAM is at SNR = 7/8 dB (CQI 7).
· 16QAM is at SNR = 1/2 dB (CQI 4).

	R4-2305513
	Ericsson
	Observation 1: The results show that the lowest SNR to report efficiently a CQI with Rank 1 related to 
· 256QAM is at SNR = 16/17 dB (CQI 12).
· 64QAM is at SNR = 7/8 dB (CQI 7).
· 16QAM is at SNR = 1/2 dB (CQI 4).



Open issues summary
Sub-topic 3-1 CQI requirements
Issue 3-1-1: Report quantity configuration
Background: Agreements reached in last RAN4#106 in WF R4-2302942
	· Antenna configuration: XP 4T8R
· (N1,N2)=(2,1); (O1,O2)=(4,1)
· ReportQuantity: CRI/Ri/i1/CQI
· Two-one-TypeI-SinglePanel-Restriction: 0b00000001
· TypeI-SinglePanel-codebookSubsetRestriction-i2: 0x0000000000000001



· Proposals
· Option 1: Introduce UE Capability semiOpenLoopCSI to define 8Rx UE CQI requirements with report quantity 'cri-RI-i1-CQI' (MTK, Apple)
· Option 2: Use the legacy configuration, report quantity  'cri-RI-PMI-CQI ' (Ericsson, Huawei, MTK, Samsung)
· Recommended WF
· Moderator’s observation: If we introduce UE capability semiOpenLoopCSI, it means that UE that has such capability can execute this test case.
· Discuss the detailed simulation assumptions in the 2nd round if we agree Option 2.

Issue 3-1-2: The highest modulation order for 8Rx CQI test

Background: Agreements in WF R4-2220613 of RAN4#105 
	Whether define CQI requirements for 8RX
· Introduce CQI requirements with rank 4 under static channel
Test setup for CQI requirements for static conditions 
· 40 MHz/30 kHz, 106 RBs.
· CQI index for up to 64QAM.
· Rank 4.


· Proposals
· Option 1: up to 64QAM (previous agreement) (Huawei, Apple, MTK, Samsung, Qualcomm)
· Option 2: up to 256QAM (Ericsson, Nokia)
· Recommended WF
· TBA 

Issue 3-1-3: Tx EVM assumption for derivation of SNR values for CQI test

· Proposals
· Option 1: No Tx EVM is assumed (Huawei, Nokia, MTK? Samsung?,Qualcomm?)
· Option 2: Same Tx EVM values as for PDSCH demodulation performance is assumed, i.e. Tx EVM = 6% for up to 64QAM, Tx EVM = 3% for 256QAM, Tx EVM = 2.5% for 1024QAM (Ericsson, Apple, MTK, Samsung, Qualcomm)
· Recommended WF
· TBA 

Issue 3-1-4: SNR points
· Proposals
· Option 1: [2,3] dB and [8,9] dB (Nokia, Huawei)
· Option 2: [4,5] dB and [8,9] dB (Nokia, Huawei)
· Option 3: [4,5] dB and [10,11] dB if report quantity 'cri-RI-i1-CQI' is agreed (MTK, Huawei, Qualcomm, Nokia, Samsung)
· Option 4: [16,17]dB for 256QAM, [7,8]dB for 64QAM, [1,2]dB for 16QAM (Ericsson)
· Option 5: [7,8] dB for 64QAM, [1,2] dB for 16QAM in case only up to 64QAM considered (Ericsson, Huawei)
· Recommended WF
· TBA

Sub-topic 3-2 PMI and RI requirements
Issue 3-2-1: Whether to define PMI and RI requirements 

Agreements reached in last RAN4#106 in WF R4-2302942:
	Issue 4-4: Whether to define PMI requirements
· No 
Issue 4-6: Whether to define RI requirements
· No 



· Proposals
· Option 1: Not to define PMI requirements and RI requirements for NR 8Rx  (ZTE)
· Recommended WF
· Agreements has been reached in last RAN4#106 meeting, further discussion is not needed. (Ericsson, Huawei, Nokia, Apple, ZTE, MTK, Samsung)
· Confirm the prior agreement, i.e. Option 1 is agreeable.

Companies views’ collection for 1st round 
Open issues 
Comments on CQI requirements:

	Company
	Comments

	Ericsson
	Sub topic 3-1: CQI requirements
Issue 3-1-1: Report quantity configuration
We are fine to reuse the legacy one if companies agree on that. 
It is worth mentioning that based on our simulation results (from last meeting 106 where we did use the legacy parameters) and R4-2305513 (106bis-e) we did not note any considerable difference on test points. 

Issue 3-1-2: The highest modulation order for 8Rx CQI test
We are using Table 2 (which is defined for up to 256QAM) for CQI reporting requirements. Furthermore, the EVM is at 3% for 256QAM which gives an SNR limit at 30 dB. We do believe that 256QAM can be used as the highest modulation order. 
Option 2.
 
Issue 3-1-3: Tx EVM assumption for derivation of SNR values for CQI test
We do believe that same Tx EVM values as for PDSCH demodulation performance should be considered, such that
6% for up to 64QAM and 3% for 256QAM.
By using Table 2, we do believe that EVM should be set to 3%v, since it will take into account all CQI in Table 2, and 256QAM will be used therein.
Option 2.

Issue 3-1-4: SNR points
We support Option 4: [16,17] dB for 256QAM, [7,8]dB for 64QAM, [1,2]dB for 16QAM.

In case only up to 64QAM will be considered, we add a new option that we support as follow
Option 5: [7,8] dB for 64QAM, [1,2] dB for 16QAM.

	Huawei
	Issue 3-1-1: Report quantity configuration
We can back to “CRI-RI-PMI-CQI” based on Ericsson’s observation 

Issue 3-1-2: The highest modulation order for 8Rx CQI test
Option 1. For SNR points corresponding to 256QAM, considering RAN4 have never considered that, it is better to collect other companies’ views.
Issue 3-1-3: Tx EVM assumption for derivation of SNR values for CQI test
It seems difficult to unify Tx EVM for CQI test since modulation order is changed during the test. Our understanding is that there is no absolute requirements considered for CQI test, CQI test only verify the accuracy of CQI calculation regardless how much is Tx EVM. So we propose to not consider Tx EVM.
Issue 3-1-4: SNR points
We prefer option3 but can compromise to other test points except for 256QAM. For SNR points corresponding to 256QAM, considering RAN4 have never considered that, it is better to collect other companies’ views.


	Nokia, Nokia Shanghai Bell
	Sub topic 3-1: CQI requirements
Issue 3-1-1: Report quantity configuration
For the chosen CB and its configuration, the wideband and subband precoding matrix are the same. Hence if we use i1 or PMI in the report quantity.
We can follow what is the intention behind “Introduce UE Capability semiOpenLoopCSI”. Would this reduce CQI testing to UEs with this (optional) UE capability?

Issue 3-1-2: The highest modulation order for 8Rx CQI test
While we prefer option 2, we would only go back on the prior compromise agreement with the full support of the group.

Issue 3-1-3: Tx EVM assumption for derivation of SNR values for CQI test
The TxEVM only limits the max achievable SNR during the test (and some SNR degradation when getting close).
Since all the SNR points are very far from the 6% (~23dB SNR) limit, we don’t see an impact from including TxEVM. Hence, no need to include it in setup.

Issue 3-1-4: SNR points
According to our simulation results, [4, 5 dB] is a very stable point for 16QAM and it overlaps between option 1 and option 3. We can ask for agreement of this point, however without the report quantity constraint.
For a potential 64QAM test point (CQI 7-11) the proposals are quite diverse.
According to our results, we should not go below 8dB SNR. So, both [8, 9] and [10, 11] make sense to us.


	Apple Inc.
	Sub topic 3-1: CQI requirements
Issue 3-1-1: Report quantity configuration
Option 1 is agreeable

Issue 3-1-2: The highest modulation order for 8Rx CQI test
We prefer to stick to the previous agreement, i.e. 64QAM

Issue 3-1-3: Tx EVM assumption for derivation of SNR values for CQI test
Option 2, for setup consistency

Issue 3-1-4: SNR points
FFS


	MediaTek
	Sub topic 3-1: CQI requirements
Issue 3-1-1: Report quantity configuration
We raise this issue because 8Rx UE will not be tested for CQI retirements if it does not support this optional capability. We are OK to reconsider reporting quantity “cri-RI-PMI-CQI”. However, we need to discuss the detail settings for simulation assumptions.

Issue 3-1-2: The highest modulation order for 8Rx CQI test
Preferer to follow the previous agreement with 64QAM.

Issue 3-1-3: Tx EVM assumption for derivation of SNR values for CQI test
OK to Option 2 but we also think it has not much impact to the results considering the operating SNR.

Issue 3-1-4: SNR points
We can discuss this after we conclude on reporting quantity configuration in Issue 3-1-1. 


	Samsung
	Sub topic 3-1: CQI requirements
Issue 3-1-1: Report quantity configuration
We are fine to reuse the legacy one. 
Issue 3-1-2: The highest modulation order for 8Rx CQI test
We prefer to use 64QAM. 
Issue 3-1-3: Tx EVM assumption for derivation of SNR values for CQI test
We are ok with Option 2 but we also agree that it has no impact on the results considering the operating SNR.
Issue 3-1-4: SNR points
Option 3 is fine for us.

	Qualcomm
	Sub topic 3-1: CQI requirements
Issue 3-1-1: Report quantity configuration
Would like to understand further about UE Capability semiOpenLoopCSI
Issue 3-1-2: The highest modulation order for 8Rx CQI test
Support option1 up to 64 QAM. 
Issue 3-1-3: Tx EVM assumption for derivation of SNR values for CQI test
Agree with other colleague’s observation that operating SNR with 64 QAM is not impacted with Tx EVM assumption differences. Ok with Option 2. 
Our earlier assumption was to fix TxEVM per CQI table. In this case, 3% for CQI table 2 which corresponds to 256 QAM EVM. 

Issue 3-1-4: SNR points
Support option 3. 



Comments on PMI and RI requirements:
	Company
	Comments

	Ericsson
	Sub topic 3-2: PMI and RI requirements
Issue 3-2-1: Whether to define PMI and RI requirements
We already agreed to only consider CQI reporting. 
Option 1: Not to define PMI requirements and RI requirements for NR 8Rx

	Huawei
	Sub topic 3-2: PMI and RI requirements
Issue 3-2-1: Whether to define PMI and RI requirements
We already agreed to only consider CQI reporting. 
Option 1: Not to define PMI requirements and RI requirements for NR 8Rx

	Nokia, Nokia Shanghai Bell
	Sub topic 3-2: PMI and RI requirements
Issue 3-2-1: Whether to define PMI and RI requirements
Remain with prior agreements.


	Apple Inc.
	Sub topic 3-2: PMI and RI requirements
Issue 3-2-1: Whether to define PMI and RI requirements
We already have an agreement since last meeting. Only CQI test.

	ZTE
	Sub topic 3-2: PMI and RI requirements
Issue 3-2-1: Whether to define PMI and RI requirements
We already agreed to only consider CQI reporting. 
Option 1: Not to define PMI requirements and RI requirements for NR 8Rx

	MediaTek
	Sub topic 3-2: PMI and RI requirements
Issue 3-2-1: Whether to define PMI and RI requirements
Agree with the recommended WF.

	Samsung
	Sub topic 3-2: PMI and RI requirements
Issue 3-2-1: Whether to define PMI and RI requirements
Agree with the recommended WF.



Summary for 1st round 
Open issues 
	
	Status summary 

	Sub-topic #3-1
	Issue 3-1-1: Report quantity configuration
Tentative agreements:
· Use the legacy configuration, report quantity  'cri-RI-PMI-CQI ' 
· Recommendations for 2nd round:
· Further discuss the detailed simulation assumptions for codebook selection

Issue 3-1-2: The highest modulation order for 8Rx CQI test
Tentative agreements:
· Up to 64QAM modulation order (MCS Table 2) for CQI index derivation with CQI-Table2 configured

Issue 3-1-3: Tx EVM assumption for derivation of SNR values for CQI test
· Candidate options
· Option 1: No Tx EVM is assumed (Huawei, Nokia, MTK, Samsung, Qualcomm)
· Option 2: Same Tx EVM values as for PDSCH demodulation performance is assumed, i.e. Tx EVM = 6% for up to 64QAM, Tx EVM = 3% for 256QAM, Tx EVM = 2.5% for 1024QAM (Ericsson, Apple, MTK, Samsung, Qualcomm)
· Recommendations in the 2nd round
· Continue discussion

Issue 3-1-4: SNR points
· Candidate options
· Option 1: [4,5] dB and [10,11] dB (MTK, Huawei, Qualcomm, Nokia, Samsung)
· Option 2: [7,8]dB for 64QAM, [1,2]dB for 16QAM (Ericsson, Huawei)
· Recommendations in the 2nd round
· Continue discussion

Issue 3-2-1: Whether to define PMI and RI requirements 
Tentative agreements:
· No need to define PMI and RI requirements




Discussion on 2nd round
Open issues summary
Issue 3-5-1: Simulation assumptions for 8Rx CQI requirements
Background: agree to use the legacy configuration of report quantity 'cri-RI-PMI-CQI ' in the first round
· Proposals
· Option 1: two-one-TypeI-SinglePanel-Restriction = 00000001
· Other options
· Recommended WF
· TBA

Issue 3-5-2: Tx EVM assumption for derivation of SNR values for CQI test

· Proposals
· Option 1: No Tx EVM is assumed
· Option 2: Same Tx EVM values as for PDSCH demodulation performance is assumed, i.e. Tx EVM = 6% for up to 64QAM, Tx EVM = 3% for 256QAM, Tx EVM = 2.5% for 1024QAM
· Recommended WF
· Moderator: If simulation results among companies can be well aligned, maybe it is not necessary to align the Tx EVM assumption in the simulation considering that the CQI index is up to 64QAM modulation order for SNR derivation and there is obvious impact on the results.
· Companies’ view are welcome on the above recommendation.

Issue 3-5-3: SNR points
· Proposals
· Option 1: [4,5] dB and [10,11] dB
· Option 2: [7,8] dB for 64QAM, [1,2] dB for 16QAM
· Recommended WF
· TBA

Companies views’ collection for 2nd round
	Company
	Comments

	XXX
	Issue 3-5-1: Simulation assumptions for 8Rx CQI requirements
 
Issue 3-5-2: Tx EVM assumption for derivation of SNR values for CQI test

Issue 3-5-3: SNR points




Topic #4: Specification structure
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2305508
	Ericsson
	Table 1	Specification structure for UE Demodulation performance requirements in FR1 (Conducted requirements).
	Section number
	Section name
	Note

	5.1
	General
	Updates on FR1 8Rx

	5.2
	PDSCH demodulation requirements
	

	5.2.1
	  1RX requirements
	

	5.2.2
	  2RX requirements
	

	5.2.3
	  4RX requirements
	

	5.2.4
	  8RX requirements
	New section

	5.2.4.1
	    FDD
	Void

	5.2.4.2
	    TDD
	New section

	5.2.4.2.1
	      Minimum requirements for PDSCH Mapping Type A
	New section

	5.5
	Sustained downlink data rate provided by lower layers
	Updates on FR1 8 Rx

	5.5.1
	  FR1 single carrier requirements  
	Updates on FR1 8 Rx



[bookmark: _Ref92744893]Table 2	Specification structure for UE CSI reporting requirements in FR1 (Conducted requirements).
	Section number
	Section name
	Note

	6.1
	General
	Updates on FR1 8 Rx

	6.2
	Reporting of Channel Quality Indicator (CQI)
	

	6.2.4
	  8RX requirements
	New section

	6.2.4.1
	    FDD
	Void

	6.2.4.2
	    TDD
	New section




	R4-2305462
	Huawei
	Proposal 6: Use spec structure listed in Table 2-1



Open issues summary
Issue 4-1: Specification structure
· Proposals
· Option 1: (Ericsson)
· Table 1	Specification structure for UE Demodulation performance requirements in FR1 (Conducted requirements).
	Section number
	Section name
	Note

	5.1
	General
	Updates on FR1 8Rx

	5.2
	PDSCH demodulation requirements
	

	5.2.1
	  1RX requirements
	

	5.2.2
	  2RX requirements
	

	5.2.3
	  4RX requirements
	

	5.2.4
	  8RX requirements
	New section

	5.2.4.1
	    FDD
	Void

	5.2.4.2
	    TDD
	New section

	5.2.4.2.1
	      Minimum requirements for PDSCH Mapping Type A
	New section

	5.5
	Sustained downlink data rate provided by lower layers
	Updates on FR1 8 Rx

	5.5.1
	  FR1 single carrier requirements  
	Updates on FR1 8 Rx



· Table 2	Specification structure for UE CSI reporting requirements in FR1 (Conducted requirements).
	Section number
	Section name
	Note

	6.1
	General
	Updates on FR1 8 Rx

	6.2
	Reporting of Channel Quality Indicator (CQI)
	

	6.2.4
	  8RX requirements
	New section

	6.2.4.1
	    FDD
	Void

	6.2.4.2
	    TDD
	New section



· Option 2: (Huawei, Nokia, Ericsson)
	Section number
	Section name
	Note

	5.1
	General
	

	5.1.1.12
	Applicability of performance requirements for 8Rx capable UEs
	

	5.1.1.12.1
	Applicability rule and antenna connection for single carrier PDSCH tests
	

	5.1.1.12.2
	Applicability rule and antenna connection for single carrier PDCCH tests
	

	5.1.1.12.3
	Applicability rule and antenna connection for CA/DC tests
	

	5.2
	PDSCH demodulation requirements
	

	5.2.4
	8RX requirements
	

	5.2.4.1
	FDD
	(If necessary)

	5.2.4.1.1
	Minimum requirements for PDSCH Mapping Type A
	(If necessary)

	5.2.4.1.2
	Minimum requirements for PDSCH Mapping Type B and UE processing capability 2
	(If necessary)

	5.2.4.2
	TDD
	

	5.2.4.2.1
	Minimum requirements for PDSCH Mapping Type A
	

	5.2.4.2.2
	Minimum requirements for PDSCH Mapping Type B and UE processing capability 2
	

	5.2A
	PDSCH demodulation requirements for CA
	(If necessary)

	5.2A.4
	8RX requirements
	(If necessary)

	5.3
	PDCCH demodulation requirements
	(If necessary)

	5.3.4
	8RX requirements
	(If necessary)

	5.3.4.1
	FDD
	(If necessary)

	5.3.4.1.1
	1 Tx Antenna performances
	(If necessary)

	5.3.4.1.2
	2 Tx Antenna performances
	(If necessary)

	5.3.4.2
	TDD
	

	5.3.4.2.1
	1 Tx Antenna performances
	(If necessary)

	5.3.4.2.2
	2 Tx Antenna performances
	(If necessary)

	5.5
	Sustained downlink data rate provided by lower layers
	

	5.5.1
	FR1 single carrier requirements  
	

	5.5A
	Sustained downlink data rate provided by lower layers
	

	5.5A.1
	FR1 CA requirements
	(If necessary)

	6.1
	General
	

	6.1.1.7
	Applicability of performance requirements for 8Rx capable UEs
	

	6.2
	Reporting of Channel Quality Indicator (CQI)
	

	6.2.4
	8RX requirements
	

	6.2.4.1
	FDD
	(If necessary)

	6.2.4.1.1
	CQI reporting definition under AWGN conditions
	(If necessary)

	6.2.4.2
	TDD
	

	6.2.4.2.1
	CQI reporting definition under AWGN conditions
	

	6.2A
	Reporting of Channel Quality Indicator (CQI) for CA
	(If necessary)

	6.2A.5
	8RX requirements
	(If necessary)

	6.2A.5.1
	CQI reporting definition under AWGN conditions
	(If necessary)

	A.3
	DL reference measurement channels
	

	A.3.2
	Reference measurement channels for PDSCH performance requirements
	

	A.3.2.1
	FDD
	(If necessary)

	A.3.2.2.1
	Reference measurement channels for SCS 15 kHz FR1
	(If necessary)

	A.3.2.2
	TDD
	

	A.3.2.2.2
	Reference measurement channels for SCS 30 kHz FR1
	Add FRC for Rank8 cases

	A.4 
	CSI reference measurement channels
	Add FRC for Rank4 cases

	B.1 
	Static propagation condition
	

	B.1.3
	UE Receiver with 8Rx
	

	B.2
	Multi-path fading propagation conditions
	

	B.2.3
	MIMO channel correlation matrices
	

	B.2.3.1
	MIMO Correlation Matrices using Uniform Linear Array (ULA)
	

	B.2.3.2
	MIMO Correlation Matrices using Cross Polarized Antennas (X-pol)
	



· Recommended WF
· Postpone the discussion until other critical issues are finalized
Companies views’ collection for 1st round 
Open issues 

	Company
	Comments

	Ericsson
	Issue 4-1: Specification structure
We are fine with both options. Option 1 was limited to UE demod and CSI reporting sections. 
We agree that new FRC for Rank 8 should be defined as well.

	Nokia, Nokia Shanghai Bell
	Issue 4-1: Specification structure
Option 2 seems complete and correct. Support to follow it.



Summary for 1st round 
Open issues 
	
	Status summary 

	Sub-topic #4
	Issue 4-1: Specification structure
· Recommendations for 2nd round:
· Continue the discussion



Discussion on 2nd round
Open issues
Moderator: I updated option 2 by taking into account the agreements reached in the 1st round, companies can comments on the following suggestions:

Issue 4-5-1: Specification structure
· Proposals
· Option 1: 
	Section number
	Section name
	Note

	5.1
	General
	

	5.1.1.12
	Applicability of requirements for 8Rx capable UEs
	

	5.1.1.12.1
	Applicability rule and antenna connection for single carrier PDSCH tests
	

	5.1.1.12.2
	Applicability rule and antenna connection for single carrier PDCCH tests
	

	5.1.1.12.3
	Applicability rule and antenna connection for CA/DC tests
	

	5.2
	PDSCH demodulation requirements
	

	5.2.4
	8RX requirements
	

	5.2.4.1
	FDD
	(If necessary)

	5.2.4.1.1
	Minimum requirements for PDSCH Mapping Type A
	(If necessary)

	5.2.4.2
	TDD
	

	5.2.4.2.1
	Minimum requirements for PDSCH Mapping Type A
	

	5.2A
	PDSCH demodulation requirements for CA
	(If necessary)

	5.2A.4
	8RX requirements
	(If necessary)

	5.5
	Sustained downlink data rate provided by lower layers
	

	5.5.1
	FR1 single carrier requirements  
	

	5.5A
	Sustained downlink data rate provided by lower layers
	

	5.5A.1
	FR1 CA requirements
	(If necessary)

	6.1
	General
	

	6.1.1.7
	Applicability of requirements for 8Rx capable UEs
	

	6.2
	Reporting of Channel Quality Indicator (CQI)
	

	6.2.4
	8RX requirements
	

	6.2.4.1
	FDD
	(If necessary)

	6.2.4.1.1
	CQI reporting definition under AWGN conditions
	(If necessary)

	6.2.4.2
	TDD
	

	6.2.4.2.1
	CQI reporting definition under AWGN conditions
	

	6.2A
	Reporting of Channel Quality Indicator (CQI) for CA
	(If necessary)

	6.2A.5
	8RX requirements
	(If necessary)

	6.2A.5.1
	CQI reporting definition under AWGN conditions
	(If necessary)

	A.3
	DL reference measurement channels
	

	A.3.2
	Reference measurement channels for PDSCH performance requirements
	

	A.3.2.1
	FDD
	(If necessary)

	A.3.2.2.1
	Reference measurement channels for SCS 15 kHz FR1
	(If necessary)

	A.3.2.2
	TDD
	

	A.3.2.2.2
	Reference measurement channels for SCS 30 kHz FR1
	Add FRC for Rank8 cases

	A.4 
	CSI reference measurement channels
	Add FRC for Rank4 cases

	B.1 
	Static propagation condition
	

	B.1.3
	UE Receiver with 8Rx
	

	B.2
	Multi-path fading propagation conditions
	

	B.2.3
	MIMO channel correlation matrices
	

	B.2.3.1
	MIMO Correlation Matrices using Uniform Linear Array (ULA)
	

	B.2.3.2
	MIMO Correlation Matrices using Cross Polarized Antennas (X-pol)
	



· Recommended WF
TBA

Topic #5: CR split
	
	
	Companies

	Applicabaility rules for performance requirements for 8Rx
	PDSCH test applicability rules
	

	
	PDCCH test applicability rules
	

	PDSCH performance requirements
	PDSCH performance requirements 
	Samsung

	SDR requirements
	SDR tests
	Ericsson

	Applicabaility rules for CSI requirements for 8Rx
	Applicabaility rules
	Huawei

	
	CQI requirements 
	

	Reference measurement channels
	FRC
	MediaTek

	Static propagation condition
	
	

	MIMO channel correlation matrices
	MIMO Correlation Matrices using Uniform Linear Array (ULA)
	Nokia



Recommendations for Tdocs
1st round 
New tdocs
	New Tdoc number
	Title
	Source
	Comments

	
	WF on 8Rx demodulation and CSI requirements
	Huawei, HiSilicon 
	Capture the agreements reached during this meeting

	
	Summary of simulation results for 8Rx demodulation requirements
	Huawei, HiSilicon
	For information only in this meeting



Existing tdocs
	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-2304097
	
	Discussion on 8Rx UE demodulation requirements
	Nokia, Nokia Shanghai Bell
	Noted
	

	R4-2304098
	
	Simulation results for 8Rx UE demodulation
	Nokia, Nokia Shanghai Bell
	Noted
	

	R4-2304099
	
	Discussion on 8Rx CSI requirements
	Nokia, Nokia Shanghai Bell
	Noted
	

	R4-2304100
	
	Simulation results for 8Rx CSI requirements
	Nokia, Nokia Shanghai Bell
	Noted
	

	R4-2304101
	
	Discussion on 8Rx SDR requirements
	Nokia, Nokia Shanghai Bell
	Noted
	

	R4-2304158
	
	On PDSCH demodulation requirements for 8Rx for NR and EN-DC in FR1
	Apple
	Noted
	

	R4-2304666
	
	Discussion on 8Rx UE demodulation and CSI
	ZTE Corporation
	Noted
	

	R4-2304667
	
	Discussion on 8Rx CQI reporting requirements
	ZTE Corporation
	Noted
	

	R4-2304688
	
	Discussion on demodulation requirements for UEs supporting multiple Rx
	China Telecom
	Noted
	

	R4-2304880
	
	8Rx for CPE/FWA/vehicle/industrial devices: Demodulation requirements
	Qualcomm India Pvt Ltd
	Noted
	

	R4-2304899
	
	discussion on 8Rx PDSCH requirements
	Samsung
	Noted
	

	R4-2304900
	
	simulation results on 8Rx UE demodulation requirements
	Samsung
	Noted
	

	R4-2304901
	
	discussion and simulation results on 8Rx SDR requirements
	Samsung
	Noted
	

	R4-2304914
	
	Discussion on PDSCH requirements for 8Rx UE
	MediaTek inc.
	Noted
	

	R4-2304915
	
	Discussion on SDR requirements for 8Rx UE
	MediaTek inc.
	Noted
	

	R4-2304916
	
	Discussion on CQI requirements for 8Rx UE
	MediaTek inc.
	Noted
	

	R4-2305462
	
	Discussions on PDSCH requirements and applicability rules for 8Rx
	Huawei,HiSilicon
	Noted
	

	R4-2305463
	
	Discussions on SDR requirements for 8Rx
	Huawei,HiSilicon
	Noted
	

	R4-2305464
	
	Discussions on CQI requirements for 8Rx
	Huawei,HiSilicon
	Noted
	

	R4-2305508
	
	Remaining issues on PDSCH requirements for 8 Rx in FR1
	Ericsson
	Noted
	

	R4-2305509
	
	Simulation results for 8 Rx PDSCH requirements in FR1
	Ericsson
	Noted
	

	R4-2305510
	
	Remaining issues on SDR requirements for 8 Rx in FR1
	Ericsson
	Noted
	

	R4-2305511
	
	Simulation results for 8 Rx SDR in FR1
	Ericsson
	Noted
	

	R4-2305512
	
	Remaining issues on CQI reporting for 8Rx in FR1
	Ericsson
	Noted
	

	R4-2305513
	
	Simulation results for CQI reporting for 8Rx in FR1
	Ericsson
	Noted
	

	R4-2304097
	
	Discussion on 8Rx UE demodulation requirements
	Nokia, Nokia Shanghai Bell
	Noted
	



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

2nd round 

	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-23xxxxx
	
	CR on …
	XXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	R4-23xxxxx
	
	WF on …
	YYY
	Agreeable, Revised, Noted
	

	R4-23xxxxx
	
	LS on …
	ZZZ
	Agreeable, Revised, Noted
	

	
	
	
	
	
	



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