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Introduction
This email thread discusses the demodulation and CSI reporting requirements for FR2 DL 256QAM in agenda 6.12.4.
List of candidate target of email discussion for 1st round and 2nd round:
· 1st round: Invite companies to review the recommended WF in each sub-topic, and provide comments (if any) in section 1.3, 2.3, 3.3 and 4.3.
· 2nd round: TBA

Topic #1: General issue
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2004904 (R4-2002956)
	China Telecom
	This contribution gives the work plan for FR2 DL 256QAM demodulation and CSI reporting requirements.



Open issues summary
Sub-topic 1-1: Work plan
Issue 1-1: Work plan
· Proposal (China Telecom, R4-2004904)
· RAN4 #94bis (Apr 2020)
· Way forward on general framework
· RAN4 #95 (May 2020)
· Initial link simulation assumptions agreed
· RAN4 #96 (Aug 2020)
· Link simulation assumptions agreed
· Collection of initial simulation results
· RAN4 #96bis (Oct 2020)
· Refine link simulation assumptions if needed
· Collection of ideal and impairment results
· Draft CRs endorsed
· RAN4 #97 (Nov 2020)
· Collection of updated ideal and impairment results if any
· CRs agreed
· Recommended WF
· Agree the work plan in R4-2004904.

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

	Company A
	Issue 1-1: Work plan



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

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



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

	#1
	
	





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

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

	Work plan in R4-2004904
	Agreeable



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

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



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

	R4-2004905 (R4-2002957)
	China Telecom
	The following proposals were given for PDSCH demodulation requirements:
Proposal 1: Define FR2 PDSCH demodulation requirements for 256QAM.
Proposal 2: Assume 3% Tx EVM for FR2 256QAM simulation.
Proposal 3: For MIMO configuration, use 2Tx 2Rx ULA low.
Proposal 4: Use rank 1.
Proposal 5: Use TDLA30-300 channel.
Proposal 6: Select one of two options for MCS and PRB allocation:
· Option 1: MCS 20, 100MHz CBW with full PRB allocation
· Option 2: MCS higher than 20, 100MHz CBW with partial PRB allocation
Proposal 7: Reuse the following parameters from Rel-15 FR2 demodulation requirements:
· HARQ RV sequence: {0, 2, 3,1}
· PDSCH mapping type A
· PRB bundling size: 2
· Precoding model: Random Precoding, per slot , WB granularity (codebook configuration Single panel Type 1)
· TDD Configuration: DDDSU, S=10D:2G:2U
· PDCCH: Symbol #0 in each slot
· PDSCH configuration
· Full DL slots: Type A, Start symbol 1, Duration 13
· Special slots: Type A, Start symbol 1, Duration 9
· DMRS: Type 1 single symbol front loaded, 1 additional DMRS, FDM is applied between DMRS and data
· PTRS configuration: port 1, per 2PRB in frequency domain, per symbol in time domain
· Overhead for TBS determination: 6 
· Receiver assumption: MMSE-IRC

	R4-2003184
	Intel Corporation
	Proposal 2: Define FR2 256QAM performance requirements for the following assumptions:
· CBW 50 MHz
· Propagation conditions: Static
· Rank 1, MCS 21

	R4-2003707
	Huawei, HiSilicon
	Proposal 1: To ensure the UE performance under 256QAM for FR2, RAN4 should evaluate the required SNR for different scenario and then define the performance requirements for NR DL 256QAM for FR2 based on the scenario satisfying the demand that required SNR is less than maximum testable SNR.
Proposal 2: Define new performance requirements for NR DL 256QAM for FR2 based on the evaluations by using the following simulation assumptions:
	Parameters
	Value

	Carrier frequency
	29GHz

	Channel bandwidth
	50MHz

	EVM
	3.5% txEVM

	Phase noise model
	FFS

	FRC
	Rank 1/2, MCS 21/23/25/27

	Propagation condition
	TDL-D30-75

	Antenna configuration
	2x2 ULA low

	SCS
	120kHz

	SSB configuration
	Periodicity 20 ms, Allocated in first slot within 20ms

	PDSCH configuration
	Type A, Start symbol 1, Duration 13

	DMRS configuration
	Type 1, 1 additional DMRS, Single symbol

	TRS configuration
	20 ms periodicity, 2 slots, Offset 10 ms

	PTRS configuration
	Frequency density 2, Time density 1

	TDD UL-DL pattern
	3D1S1U with S=10:2:2

	HARQ process number
	8

	Transform precoding
	CP-OFDM

	Allocated RBs
	Full BWP

	PRB bundling
	2

	Precoding model
	Random Precoding, per slot, WB granularity (codebook configuration Single panel Type 1)

	Receiver type
	MMSE-IRC

	Test metric
	70% of max TP




	R4-2004007
	NTT DOCOMO, INC.
	Proposal 1: Define DL 256QAM demodulation performance requirements both for Rank 1 and Rank 2
Proposal 2: Consider the following alternatives of propagation model conditions for FR2 DL 256QAM
· Alt.1: TDL-D for Rank 1, TDL-D for Rank 2
· Alt.2: TDL-A for Rank 1, TDL-D for Rank 2
Proposal 3: Adopt UE EVM requirements for FR2 DL 256QAM as 2%



Open issues summary
Sub-topic 2-1: Main parameters
Issue 2-1-1: Whether to define FR2 PDSCH demodulation requirements for 256QAM
· Proposal
· Option 1: yes (China Telecom, Intel, Huawei, DCM)
· Recommended WF
· Option 1

Issue 2-1-2: Tx EVM
· Proposal
· Option 1: 3% (China Telecom)
· Option 2: 3.5% (Huawei)
· Recommended WF
· TBA

Issue 2-1-3: Rx EVM
· Proposal
· Option 1: 2% (DCM)
· Option 2: Not specified. (Huawei)
· Recommended WF
· TBA

Issue 2-1-4: MIMO configuration
· Proposal
· Option 1: 2Tx 2Rx ULA low (China Telecom, Huawei)
· Recommended WF
· Use option 1 as baseline

Issue 2-1-5: Rank
· Proposal
· Option 1: rank 1 (China Telecom, Intel)
· Option 2: rank 1/2 (Huawei)
· Option 3: rank 1 and 2 (DCM)
· Recommended WF
· TBA

Issue 2-1-6: Propagation condition
· Proposal
· Option 1: Fading channel (China Telecom, Huawei, DCM)
· Option 1a: TDLA30-300 (China Telecom)
· Option 1b: TDLD30-75 (Huawei)
· Option 1c: TDL-D for Rank 1, TDL-D for Rank 2 (DCM)
· Option 1d: TDL-A for Rank 1, TDL-D for Rank 2 (DCM)
· Option 2: Static channel (Intel)
· Recommended WF
· TBA

Issue 2-1-7: Channel bandwidth and PRB allocation
· Proposal
· Option 1: 100MHz CBW with full PRB allocation (China Telecom)
· Option 2: 100MHz CBW with partial PRB allocation (China Telecom)
· Option 3: 50MHz CBW with full PRB allocation (Intel, Huawei)
· Recommended WF
· TBA
	
Issue 2-1-8: MCS
· Proposal
· Option 1: MCS 20 or higher depending on the allocated PRB number (China Telecom)
· Option 2: MCS 21 (Intel)
· Option 3: MCS 21/23/25/27 (Huawei)
· Recommended WF
· TBA

Issue 2-1-9: Carrier frequency
· Proposal
· Option 1: 29GHz (Huawei)
· Option 2: band agnostic (approach used for defining Rel-15 FR2 demod requirements)
· Recommended WF
· TBA

Sub-topic 2-2: Other parameters
Issue 2-2-1: SCS
· Proposal
· Option 1: 120kHz (Huawei)
· Recommended WF
· Option 1

Issue 2-2-2: PT-RS configuration and overhead for TBS determination
· Proposal
· Option 1 (China Telecom, Huawei)
· PTRS configuration: per 2PRB in frequency domain, per symbol in time domain
· Overhead for TBS determination: 6 
· Recommended WF
· Option 1

Issue 2-2-3: PDSCH mapping type
· Proposal
· Option 1: Type A (China Telecom)
· Recommended WF
· Option 1

Issue 2-2-4: DM-RS configuration
· Proposal
· Option 1: Type 1 single symbol front loaded, 1 additional DMRS (China Telecom, Huawei)
· Recommended WF
· Option 1

Issue 2-2-5: TDD Configuration
· Proposal
· Option 1: DDDSU, S=10D:2G:2U (China Telecom, Huawei)
· Recommended WF
· Option 1

Issue 2-2-6: PDCCH and PDSCH duration
· Proposal
· Option 1: (China Telecom, Huawei)
· PDCCH: Symbol #0 in each slot
· PDSCH configuration
· Full DL slots: Type A, Start symbol 1, Duration 13
· Special slots: Type A, Start symbol 1, Duration 9
· Recommended WF
· Option 1

Issue 2-2-7: PRB bundling size and Precoding model
· Proposal
· Option 1: (China Telecom, Huawei)
· PRB bundling size: 2
· Precoding model: Random Precoding, per slot , WB granularity (codebook configuration Single panel Type 1)
· Recommended WF
· Option 1

Issue 2-2-8: SSB and TRS configuration
· Proposal
· Option 1: (Huawei)
· SSB configuration: Periodicity 20 ms, Allocated in first slot within 20ms (huawei)
· TRS configuration	: 20 ms periodicity, 2 slots, Offset 10 ms
· Recommended WF
· Option 1

Issue 2-2-9: HARQ 
· Proposal
· HARQ RV sequence 
· Option 1: {0, 2, 3,1} (China Telecom)
· HARQ process number
· Option 1: 8 (Huawei)
· Recommended WF
· HARQ RV sequence: Option 1
· HARQ process number: Option 1

Issue 2-2-10: Receiver assumption
· Proposal
· Option 1: MMSE-IRC (China Telecom, Huawei)
· Recommended WF
· Option 1

Issue 2-2-11: Test metric
· Proposal
· Option 1: 70% of max TP (Huawei)
· Recommended WF
· Option 1

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

	Huawei
	Sub-topic 2-1: Main parameters
Issue 2-1-1: Whether to define FR2 PDSCH demodulation requirements for 256QAM
We agree the recommended WF.
Issue 2-1-2: Tx EVM
Both Option 1 and 2 are fine for us. As per TR 38.883, at the BS side, the EVM requirement for FR2 DL 256QAM can be 3.5% for BS type 2-O. However, TE usually can restrict TxEVM to a lower value.
Issue 2-1-3: Rx EVM
No need to specify the Rx EVM at UE side for simulation. The impact of Rx EVM can be reflected in impairment results.
Issue 2-1-4: MIMO configuration
We agree the recommended WF.
Issue 2-1-5: Rank
Option 1 is Ok for us. 
Issue 2-1-6: Propagation condition
We prefer Option 1b since this channel is for LOS which is typical application scenarios. To reduce the test cost, we prefer only one propagation is defined.
Issue 2-1-7: Channel bandwidth and PRB allocation
We prefer Option 3. Consider testable issue, a lower CBW is a good choice.
Issue 2-1-8: MCS
Either MCS 20 or MCS 21
Issue 2-1-9: Carrier frequency
Option 2 is fine for us.
Sub-topic 2-2: Other parameters
Issue 2-2-1: SCS
We agree the recommended WF.
Issue 2-2-2: PT-RS configuration and overhead for TBS determination
We agree the recommended WF.
Issue 2-2-3: PDSCH mapping type
We agree the recommended WF.
Issue 2-2-4: DM-RS configuration
We agree the recommended WF.
Issue 2-2-5: TDD Configuration
We agree the recommended WF.
Issue 2-2-6: PDCCH and PDSCH duration
We agree the recommended WF.
Issue 2-2-7: PRB bundling size and Precoding model
We agree the recommended WF.
Issue 2-2-8: SSB and TRS configuration
We agree the recommended WF.
Issue 2-2-9: HARQ
We agree the recommended WF.
Issue 2-2-10: Receiver assumption
We agree the recommended WF.
Issue 2-2-11: Test metric
We agree the recommended WF.
Others:

	Intel
	Sub-topic 2-1: Main parameters
Issue 2-1-1: Whether to define FR2 PDSCH demodulation requirements for 256QAM
Support recommended WF
Issue 2-1-2: Tx EVM
Support Option 1. As a part of Rel-15 UE performance requirements discussion, it was agreed (WF R4-1811394) to use TX EVM 3% for FR1 256QAM. Taking into account that EVM requirements are same for FR1 and FR2, we suggest to reuse agreement for FR1
Issue 2-1-3: Rx EVM
RF impairment assumptions was discussed as a part of Rel-15 UE requirements and several agreements were reached and captured in WF R4-1811394. We can consider agreements from this WF as starting point and check if it is applicable to 256QAM discussion,
Issue 2-1-4: MIMO configuration
Support recommended WF
Issue 2-1-5: Rank
This part can be decided later based on results from companies.
Issue 2-1-6: Propagation condition
We can check SNR operating point for fading and static propagation conditions to understand under which conditions FR2 requirements can be defied. 
Issue 2-1-7: Channel bandwidth and PRB allocation
We suggest to consider 50 MHz CBW for requirements definition because it allows to increase testable SNR point.
Issue 2-1-8: MCS
Several options for further analysis can be listed in this meeting and we can decide later based on results from companies.
Issue 2-1-9: Carrier frequency
All existing Rel-15 FR2 are defined in band agnostic manner, because test parameters are selected in a way that RF impairments, assuming 29 or 39 GHz carrier, does not affect PDSCH performance much and same SNR point can be used for different carrier frequencies. Same time, we think that further analysis is needed for 256QAM to understand whether it is possible to define band agnostic requirements.
Sub-topic 2-2: Other parameters
Issue 2-2-1: SCS
Support recommended WF.
Issue 2-2-2: PT-RS configuration and overhead for TBS determination
 Support recommended WF.
Issue 2-2-3: PDSCH mapping type
 Support recommended WF.
Issue 2-2-4: DM-RS configuration
 Support recommended WF.
Issue 2-2-5: TDD Configuration
 Support recommended WF.
Issue 2-2-6: PDCCH and PDSCH duration
 Support recommended WF.
Issue 2-2-7: PRB bundling size and Precoding model
 Support recommended WF.
Issue 2-2-8: SSB and TRS configuration
 Support recommended WF.
Issue 2-2-9: HARQ
 Support recommended WF.
Issue 2-2-10: Receiver assumption
 Support recommended WF.
Issue 2-2-11: Test metric
 Support recommended WF.

	Qualcomm
	Sub-topic 2-1: Main parameters
Issue 2-1-1: Whether to define FR2 PDSCH demodulation requirements for 256QAM
Support Option 1.
Issue 2-1-2: Tx EVM
Support Option 1 (same as FR1)
Issue 2-1-3: Rx EVM
Support Option 2. Similar to other demod tests, it is up to UE implementation.
Issue 2-1-4: MIMO configuration
Support Option 1.
Issue 2-1-5: Rank
Decide based on simulation results in the next meeting.
Issue 2-1-6: Propagation condition
Decide based on simulation results in the next meeting.
Issue 2-1-7: Channel bandwidth and PRB allocation
Prefer Option 1 or Option 2 since 50MHz CBW is not widely deployed. We can decide this based on simulation results by looking at SNR required vs testable SNR.
Issue 2-1-8: MCS
Decide based on simulation results in the next meeting.
Issue 2-1-9: Carrier frequency
Prefer Option 2, similar to Rel-15.
Sub-topic 2-2: Other parameters
Issue 2-2-1: SCS
Ok with recommended WF.
Issue 2-2-2: PT-RS configuration and overhead for TBS determination
Ok with recommended WF.
Issue 2-2-3: PDSCH mapping type
Ok with recommended WF.
Issue 2-2-4: DM-RS configuration
Ok with recommended WF.
Issue 2-2-5: TDD Configuration
Ok with recommended WF.
Issue 2-2-6: PDCCH and PDSCH duration
Ok with recommended WF.
Issue 2-2-7: PRB bundling size and Precoding model
Ok with recommended WF. However, we may have to align this with Rel-15 FR2 SDR tests if we agree to define the tests for static channel.
Issue 2-2-8: SSB and TRS configuration
Ok with recommended WF.
Issue 2-2-9: HARQ
Ok with recommended WF.
Issue 2-2-10: Receiver assumption
Ok with recommended WF.
Issue 2-2-11: Test metric
Ok with recommended WF.

	Apple
	Issue 2-1-1: Whether to define FR2 PDSCH demodulation requirements for 256QAM
Yes
Issue 2-1-2: Tx EVM
Option 1
Issue 2-1-3: Rx EVM
Option 2 as LTE
Issue 2-1-4: MIMO configuration
Option 1.
Issue 2-1-5: Rank
Option 1
Issue 2-1-6: Propagation condition
Option 2
Issue 2-1-7: Channel bandwidth and PRB allocation
Option 3 should be sufficent
Issue 2-1-8: MCS
Decide based on simulation results in the next meeting.
Issue 2-1-9: Carrier frequency
Option 2
Issue 2-2-1: SCS
Option 1
Issue 2-2-2: PT-RS configuration and overhead for TBS determination
Option 1
Issue 2-2-3: PDSCH mapping type
Option 1
Issue 2-2-4: DM-RS configuration
Option 1
Issue 2-2-5: TDD Configuration
Option 1
Issue 2-2-6: PDCCH and PDSCH duration
Option 1
Issue 2-2-7: PRB bundling size and Precoding model
Option 1
Issue 2-2-8: SSB and TRS configuration
Option 1
Issue 2-2-9: HARQ
Ok with recommended WF.
Issue 2-2-10: Receiver assumption
Option 1
Issue 2-2-11: Test metric
Option 1

	DOCOMO
	Sub-topic 2-1: Main parameters
Issue 2-1-1: Agree with recommended WF.
Issue 2-1-2: We propose to assume 2% Tx EVM as 3rd option. We think that EVM configuration highly influence the 256QAM performance gain and 3% EVM is too severe assumption for 256QAM FR2.
Issue 2-1-3: For the same reason as Tx side, we propose Option 1. However, we agree with recommended WF for the further discussion.
Issue 2-1-4: We are OK with Option 1.
Issue 2-1-5: Agree with recommended WF.
Issue 2-1-6: Agree with recommended WF. 
Issue 2-1-7: We slightly prefer Option 2.
Issue 2-1-8: Agree with recommended WF.
Issue 2-1-9: We are not very clear on the motivation of the option 1. Even if some impact from the specific value of carrier frequency (e.g. 29GHz) is concerned, such impact can be taken into account other parameters, e.g. testable SNR. So, in this situation, we prefer to support Option 2.
Sub-topic 2-2: Other parameters
Issue 2-2-1: Support recommended WF.
Issue 2-2-2: Support recommended WF.
Issue 2-2-3: Support recommended WF.
Issue 2-2-4: Support recommended WF.
Issue 2-2-5: Support recommended WF.
Issue 2-2-6: Support recommended WF.
Issue 2-2-9: For HARQ RV sequence, we are fine with Option 1. Regarding to HARQ process number, we think we need more discussion since this may be depend on other test parameters and defined separately for each test case as in existing spec.

	China Telecom
	Sub-topic 2-1: Main parameters
Issue 2-1-1: Whether to define FR2 PDSCH demodulation requirements for 256QAM
Agree the recommended WF. 
Issue 2-1-2: Tx EVM
We prefer option 1. Note that 3% Tx EVM is also used for FR1 256QAM simulation.
Issue 2-1-3: Rx EVM
We prefer option 2, which is aligned with Rel-15.
Issue 2-1-4: MIMO configuration
Agree the recommended WF. 
Issue 2-1-5: Rank
Agree the recommended WF. Note that rank 1 is also used in FR1 256 QAM demodulation test. 
Issue 2-1-6: Propagation condition
We prefer option 1 because testable SNR point can be achieved by using appropriate PRB number and MCS under fading channels. 
Moreover, we prefer to define the test under NLOS channels, which is more typical for demod test. It is also worth noting that LOS channel models such as TDL-D or TDL-E have been not specified in TS 38.101-4. 
Issue 2-1-7: Channel bandwidth and PRB allocation
We support to use either option 1 or option 2 since 100MHz CBW is more typical. For 100MHz CBW, the allocated PRB number can be the same as that for 50MHz CBW, and we can decide the allocated PRB number based on the simulation results.
Issue 2-1-8: MCS
Ok to keep it open to the next meeting, and decide after more companies bring simulation results.
Issue 2-1-9: Carrier frequency
Support option 2.
Sub-topic 2-2: Other parameters
Issue 2-2-1: SCS
Agree the recommended WF.
Issue 2-2-2: PT-RS configuration and overhead for TBS determination
Agree the recommended WF.
Issue 2-2-3: PDSCH mapping type
Agree the recommended WF.
Issue 2-2-4: DM-RS configuration
Agree the recommended WF.
Issue 2-2-5: TDD Configuration
Agree the recommended WF.
Issue 2-2-6: PDCCH and PDSCH duration
Agree the recommended WF.
Issue 2-2-7: PRB bundling size and Precoding model
Agree the recommended WF.
Issue 2-2-8: SSB and TRS configuration
Agree the recommended WF.
Issue 2-2-9: HARQ
Agree the recommended WF.
Issue 2-2-10: Receiver assumption
Agree the recommended WF.
Issue 2-2-11: Test metric
Agree the recommended WF.

	Ericsson
	Sub-topic 2-1: Main parameters
Issue 2-1-1: Whether to define FR2 PDSCH demodulation requirements for 256QAM
It is not clear to whether or not the single carrier PDSCH demod requirements are testable. It may not be good spending RAN4 TUs developing requirements which might not be testable. But we don’t object.
Issue 2-1-2: Tx EVM
3.5% EVM was agreed for the RF
For option 1: 3% EVM, is the assumption that TE performs differently from the RF requirements?
Issue 2-1-5: Rank
Rank 2 256QAM does not seem like a realistic scenario. Fixing simulation parameters other than rank, under ideal conditions Rank 2 will need 3dB additional SNR requirements. With 2Tx2Rx propagation condition we’d expect larger than 3dB difference comparing rank 1 with rank 2.
Issue 2-1-6: Propagation condition
The study phase focused on FWA deployment scenario so if we want to write demodulation requirements then we should test with TDL-D based on the discussion from the study phase. Also, what is delay spread, and doppler values proposed 30DS, and 35Hz?
Issue 2-1-7: Channel bandwidth and PRB allocation
For channel bandwidth we support Option 1.
Issue 2-1-8: MCS
Set MCS in range {25,27}
Issue 2-1-9: Carrier frequency
Option 2, since we already have defined FR2 testing range up to 40GHz in 38.101-4.
Sub-topic 2-2: Other parameters
Issue 2-2-1: SCS
Option 1 is ok.
Issue 2-2-2: PT-RS configuration and overhead for TBS determination
Option 1 is ok.
Issue 2-2-3: PDSCH mapping type
Option 1 is ok.
Issue 2-2-4: DM-RS configuration
For channel model TDL-D30-35 no additional DM-RS symbol is ok.
Issue 2-2-5: TDD Configuration
Option 1 is ok.
Issue 2-2-6: PDCCH and PDSCH duration
Option 1 is ok.
Issue 2-2-7: PRB bundling size and Precoding model
Option 1 is ok.
Issue 2-2-8: SSB and TRS configuration
Option 1 is ok.
Issue 2-2-9: HARQ
Option 1 is ok for HARQ RV and number of processes.
Issue 2-2-10: Receiver assumption
Option 1 is ok.
Issue 2-2-11: Test metric
Option 1 is ok.


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

	Topic#2
	Tentative agreements and Candidate options:
Sub-topic 2-1: Main parameters
· Issue 2-1-1: Whether to define FR2 PDSCH demodulation requirements for 256QAM
· Tentative agreement: yes (CTC, Intel, Huawei, DCM, Qualcomm, Apple)
· Issue 2-1-2: Tx EVM
· Option 1: 3% (CTC, Huawei, Intel, Qualcomm, Apple)
· Intel, QC, CTC: Same as FR1.
· Huawei: TE usually can restrict Tx EVM to a lower value.
· Option 2: 3.5% (Huawei, Ericsson)
· Option 3: 2% (DCM)
· DCM: EVM configuration highly influences the 256QAM performance gain and 3% EVM is too severe assumption for 256QAM FR2.
· Issue 2-1-3: Rx EVM
· Option 1: 2% (DCM)
· DCM: For the same reason as Tx side. 
· Option 2: Not specified. (Huawei, Qualcomm, Apple, CTC)
· Huawei: The impact of Rx EVM can be reflected in impairment results.
· Qualcomm: up to UE implementation.
· Apple: Same as LTE.
· CTC: Align with Rel-15.
· Option 3: Consider agreements from WF R4-1811394 as starting point and check if it is applicable to 256QAM discussion. (Intel)
· Issue 2-1-4: MIMO configuration
· Tentative agreement: 2Tx 2Rx ULA low (CTC, Huawei, Intel, Qualcomm, Apple, DCM)
· Issue 2-1-5: Rank
· Option 1: rank 1 (CTC, Huawei, Apple, Ericsson)
· Option 2: rank 1/2 
· Option 3: rank 1 and 2 (DCM)
· TBD based on simulation results (Intel, Qualcomm)
· Issue 2-1-6: Propagation condition
· Option 1: Fading channel (CTC, Huawei, DCM, Ericson)
· Option 1a: TDLA30-300 (CTC)
· Testable SNR point can be achieved by using appropriate PRB number and MCS under fading channels. 
· Moreover, it is also worth noting that LOS channel models such as TDL-D or TDL-E have been not specified in TS 38.101-4.
· Option 1b: TDLD30-75 (Huawei)
· LOS is typical application scenarios
· Option 1c: TDL-D for Rank 1, TDL-D for Rank 2 (DCM)
· Option 1d: TDL-A for Rank 1, TDL-D for Rank 2 (DCM)
· Option 1e: TDLD30-35 (Ericson)
· The study phase focused on FWA deployment scenario.
· Option 2: Static channel (Intel, Apple)
· TBD based on simulation results (Intel, Qualcomm)
· Issue 2-1-7: Channel bandwidth and PRB allocation
· Option 1: 100MHz CBW with full PRB allocation (Qualcomm, CTC, Ericsson)
· Option 2: 100MHz CBW with partial PRB allocation (Qualcomm, DCM, CTC)
· Qualcomm: 50MHz CBW is not widely deployed. 
· CTC: For 100MHz CBW, the allocated PRB number can be the same as that for 50MHz CBW, and we can decide the allocated PRB number based on the simulation results.
· Option 3: 50MHz CBW with full PRB allocation (Huawei, Intel, Apple)
· Huawei, Intel: 50 MHz CBW allows to increase testable SNR point.
· Issue 2-1-8: MCS
· Option 1: MCS 20 or higher depending on the allocated PRB number (CTC)
· Option 2: MCS 21 (Huawei, Intel)
· Option 3: MCS 21/23/25/27
· Option 4: MCS 20 (Huawei)
· Option 5: MCS 25/26/27 (Ericsson)
· TBD based on simulation results (Intel, Qualcomm, Apple, CTC)
· Issue 2-1-9: Carrier frequency
· Option 1: 29GHz
· Option 2: band agnostic (Huawei, Qualcomm, Apple, DCM, CTC, Ericsson)
· Option 3: Further analyze whether it is possible to define band agnostic requirements (Intel)

Sub-topic 2-2: Other parameters
· Issue 2-2-1: SCS
· Tentative agreement: 120kHz (Huawei, Intel, Qualcomm, Apple, DCM, CTC, Ericsson)
· Issue 2-2-2: PT-RS configuration and overhead for TBS determination
· Tentative agreement: (CTC, Huawei, Intel, Qualcomm, Apple, DCM, Ericsson)
· PTRS configuration: per 2PRB in frequency domain, per symbol in time domain
· Overhead for TBS determination: 6
· Issue 2-2-3: PDSCH mapping type
· Tentative agreement: Type A (CTC, Huawei, Intel, Qualcomm, Apple, DCM, Ericsson)
· Issue 2-2-4: DM-RS configuration
· Option 1: Type 1 single symbol front loaded, 1 additional DMRS  (CTC, Huawei, Intel, Qualcomm, Apple, DCM)
· Option 2: Type 1 single symbol front loaded, 0 additional DMRS (Ericsson)
· Ericsson: For channel model TDL-D30-35, no additional DM-RS symbol is ok.
· Issue 2-2-5: TDD Configuration
· Tentative agreement: DDDSU, S=10D:2G:2U (CTC, Huawei, Intel, Qualcomm, Apple, DCM, Ericsson)
· Issue 2-2-6: PDCCH and PDSCH duration
· Tentative agreement: (CTC, Huawei, Intel, Qualcomm, Apple, DCM, Ericsson)
· PDCCH: Symbol #0 in each slot
· PDSCH configuration
· Full DL slots: Type A, Start symbol 1, Duration 13
· Special slots: Type A, Start symbol 1, Duration 9
· Issue 2-2-7: PRB bundling size and Precoding model
· Tentative agreement: (CTC, Huawei, Intel, Qualcomm, Apple, Ericsson)
· PRB bundling size: 2
· Precoding model: Random Precoding, per slot , WB granularity (codebook configuration Single panel Type 1)
· Qualcomm: we may have to align this with Rel-15 FR2 SDR tests if we agree to define the tests for static channel.
· Issue 2-2-8: SSB and TRS configuration
· Tentative agreement: (Huawei, Intel, Qualcomm, Apple, CTC, Ericsson)
· SSB configuration: Periodicity 20 ms, Allocated in first slot within 20ms 
· TRS configuration	: 20 ms periodicity, 2 slots, Offset 10 ms 
· Issue 2-2-9: HARQ
· HARQ RV sequence 
· Tentative agreement: {0, 2, 3,1} (Huawei, CTC, Intel, Qualcomm, Apple, DCM, Ericsson)
· HARQ process number
· Option 1: 8 (Huawei, CTC, Intel, Qualcomm, Apple, Ericsson)
· Option 2: More discussion needed (DCM)
· Issue 2-2-10: Receiver assumption
· Tentative agreement: MMSE-IRC (Huawei, Intel, Qualcomm, Apple, CTC, Ericsson)
· Issue 2-2-11: Test metric
· Tentative agreement: 70% of max TP (Huawei, Intel, Qualcomm, Apple, CTC, Ericsson)

Recommendations for 2nd round:
Further discuss the candidate options above.



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

	#1
	WF on UE demodulation and CSI reporting requirements for FR2 DL 256QAM
(Note: this WF covers topic #2/3/4)
	China Telecom



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

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

	
	



Discussion on 2nd round (if applicable)

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

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



Topic #3: SDR requirements
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2004905 (R4-2002957)
	China Telecom
	The following proposals were given for SDR requirements:
Proposal 12: Define FR2 SDR requirements for 256QAM.
Proposal 13: Add MCS indexes 26, 21, 20 and 11 in MCS table 2 for both 1 and 2 MIMO layers. Run simulations for these MCS indexes to derive the required SNR achieving 85% of peak throughput under AWGN conditions.

	R4-2003184
	Intel Corporation
	Proposal 1: Do not define SDR requirements for FR2 256QAM.



Open issues summary
Sub-topic 3-1: SDR test parameters
Issue 3-1-1: Whether to define SDR requirements for FR2 256QAM
· Proposal
· Option 1: yes (China Telecom)
· Option 2: no (Intel)
· Recommended WF
· TBA

Issue 3-1-2: MCS and rank for SDR test
· Proposal
· Option 1: Add MCS indexes 26, 21, 20 and 11 in MCS table 2 for both 1 and 2 MIMO layers. Run simulations for these MCS indexes to derive the required SNR achieving 85% of peak throughput under AWGN conditions. (China Telecom)
· Recommended WF
· TBA

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

	Huawei
	Issue 3-1-1: Whether to define SDR requirements for FR2 256QAM
Considering the testable issue, SDR test may be not feasible. Further discussion is needed based on the simulation results.

	Intel
	Issue 3-1-1: Whether to define SDR requirements for FR2 256QAM
Based on our understanding and analysis, at current stage it is rather hard to execute SDR test for FR2 256QAM, because testable SNR point for CA scenarios is too low for 256QAM.

	Qualcomm
	Issue 3-1-1: Whether to define SDR requirements for FR2 256QAM
We have similar view as Intel and prefer not to define SDR tests for FR2 256QAM.

	Apple
	Issue 3-1-1: we agree the uncertainty on testability. OK with no SDR test for Rel-16

	DOCOMO
	Issue 3-1-1: Whether to define SDR requirements for FR2 256QAM
We prefer Option1

	China Telecom
	Issue 3-1-1: Whether to define SDR requirements for FR2 256QAM
Ok to keep it open and further discuss in the next meeting.

	Ericsson
	Issue 3-1-1: Whether to define SDR requirements for FR2 256QAM
SDR tests could make sense if we optimize based on maximum throughput.
If we develop single carrier PDSCH demod requirements which might not be testable, then why not develop SDR requirements as well.


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

	Topic#3
	Tentative agreements and Candidate options:
Sub-topic 3-1: SDR test parameters
· Issue 3-1-1: Whether to define SDR requirements for FR2 256QAM
· Option 1: yes (CTC, DCM, Ericsson)
· Option 2: no (Intel, Qualcomm, Apple)
· Option 3: Keep open (Huawei)
· Issue 3-1-2: MCS and rank, if it is agreed to define SDR requirements
· Option 1: Add MCS indexes 26, 21, 20 and 11 in MCS table 2 for both 1 and 2 MIMO layers. Run simulations for these MCS indexes to derive the required SNR achieving 85% of peak throughput under AWGN conditions (CTC)
· Other options not precluded
Recommendations for 2nd round:
Further discuss the candidate options above.



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

	#1
	
	





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

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

	
	



Discussion on 2nd round (if applicable)

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

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



Topic #4: CQI reporting requirements
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2004905 (R4-2002957)
	China Telecom
	The following proposals were given for CQI reporting requirements:
Proposal 8: Define FR2 CQI reporting requirements for CQI table 2.
Proposal 9: Cover both AWGN and fading conditions.
Proposal 10: Cover higher SNR testing point compared to that in Rel-15 FR2 CQI tests.
Proposal 11: For other parameters, reuse the assumptions in Rel-15 FR2 CQI tests.



Open issues summary
Sub-topic 4-1: CQI test parameters
Issue 4-1-1: Whether to define FR2 CQI reporting requirements for CQI table 2
· Proposal
· Option 1: yes (China Telecom)
· Recommended WF
· TBA

Issue 4-1-2: Propagation condition
· Proposal
· Option 1: Cover both AWGN and fading conditions (China Telecom)
· Recommended WF
· TBA

Issue 4-1-3: SNR testing point
· Proposal
· Option 1: Cover higher SNR testing point compared to that in Rel-15 FR2 CQI tests (China Telecom)
· Recommended WF
· TBA

Issue 4-1-4: Other parameters
· Proposal
· Option 1: reuse the assumptions in Rel-15 FR2 CQI tests (China Telecom)
· Recommended WF
· TBA

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

	Huawei
	Issue 4-1-1: Whether to define FR2 CQI reporting requirements for CQI table 2
Considering the testable issue, CQI reporting test may be not feasible. further discuss is needed  based on the simulation results.

	Intel
	Issue 4-1-1: Whether to define FR2 CQI reporting requirements for CQI table 2
We think that more analysis is needed to understand which SNR is required to have reasonable test configuration.

	Qualcomm
	Issue 4-1-1: Whether to define FR2 CQI reporting requirements for CQI table 2
It should be further discussed based on simulation results. If required SNR for a meaningful test is too high, then we cannot define CQI reporting test. It may be possible to define the test for AWGN.

	DOCOMO
	Issue 4-1-1: Whether to define FR2 CQI reporting requirements for CQI table 2 
We prefer Option 1

	China Telecom
	Issue 4-1-1: Whether to define FR2 CQI reporting requirements for CQI table 2
We support to define FR2 CQI reporting requirements for CQI table 2, and we have not seen the testability issue considering the following:
· In NR Rel-15 FR1 CQI tests with CQI table 2, the maximal SNR is 15 dB or 13 dB.
· In LTE 256QAM CQI test, the maximal SNR in AWGN and fading conditions is 21dB and 17 dB respectively.
Issue 4-1-2: Propagation condition
Support option 1.
Issue 4-1-3: SNR testing point
Support option 1.
Issue 4-1-4: Other parameters
Support option 1.

	Ericsson
	Issue 4-1-1: Whether to define FR2 CQI reporting requirements for CQI table 2
FFS


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

	Topic#4
	Tentative agreements and Candidate options:
Sub-topic 4-1: CQI test parameters
· Issue 4-1-1: Whether to define FR2 CQI reporting requirements for CQI table 2
· Option 1: yes (CTC, DCM)
· CTC: We have not seen the testability issue considering the following: 1) In NR Rel-15 FR1 CQI tests with CQI table 2, the maximal SNR is 15 dB or 13 dB; 2) In LTE 256QAM CQI test, the maximal SNR in AWGN and fading conditions is 21dB and 17 dB respectively.
· Option 2: FFS based on the required SNR (Huawei, Intel, Qualcomm, Ericsson)
· Issue 4-1-2: Propagation condition, if it is agreed to define CQI requirements
· Option 1: Cover both AWGN and fading conditions (CTC)
· Other options not precluded
· Issue 4-1-3: SNR testing point, if it is agreed to define CQI requirements
· Option 1: Cover higher SNR testing point compared to that in Rel-15 FR2 CQI tests (CTC)
· Other options not precluded
· Issue 4-1-4: Other parameters, if it is agreed to define CQI requirements
· Option 1: reuse the assumptions in Rel-15 FR2 CQI tests (CTC)
· Other options not precluded

Recommendations for 2nd round:
Further discuss the candidate options above.



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

	#1
	
	





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

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

	
	



Discussion on 2nd round (if applicable)

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

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




