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Introduction
As per the discussion on BS PUSCH demodulation requirements for FR1 256QAM in last RAN4#100-e, all open issues are finalized as per WF R4-2115748, the general simulation assumptions are captured here for information:
	Parameter
	Value

	Transform precoding
	Disabled

	CP
	Normal CP

	Number of Tx
	1

	Number of Rx
	2, 4, 8

	Number of layers
	1

	TDD pattern
	15kHz SCS: 3D1S1U, S=10D:2G:2U
30kHz SCS: 7D1S2U, S=6D:4G:4U

	DM-RS sequence generation
	NID=0, nSCID=0 

	DMRS type
	Type 1 with single-symbol DM-RS

	Number of DMRS symbols
	1+1

	Number of DM-RS CDM groups without data
	2

	Ratio of PUSCH EPRE to DM-RS EPRE
	-3dB

	symbols length
	14

	start symbol index
	0

	Time domain resource allocation type
	type A and B

	Frequency domain resource
	Full applicable test bandwidth

	MCS index
	20

	Carrier frequency (GHz)
	4

	Propagation condition
	TDLA30-10 Low

	SCS and BW
	15kHz: 5MHz, 10MHz; 
30kHz: 10MHz, 40MHz, 100MHz 

	SRS, PT-RS
	Not configured

	Phase noise modelling
	No explicit PN modelling  (Note 1)

	Tx EVM
	No explicit 3.5% Tx EVM modelling (Note 2)

	Timing offset, Frequency offset
	0, 0

	Code block group, Frequency hopping, Limited buffer rate matching
	Disabled

	Number of HARQ transmissions  and RV sequence
	4, {0,2,3,1}

	Testing metric
	SNR @70% of maximum throughput

	Note 1: The phase noise impact can be included in the impairment results, but it is left up to companies
Note 2: Consider 3.5% Tx EVM impact in the impaired results, but it is left up to companies.



1st round discussion: 
Target to complete the discussion in the 1st round for the following issues:
· Collect companies’ simulation results for alignment
· Reach consensus on how to derive the final performance requirements
· Reach agreement on the proposed FRC by company shared for this meeting
· Agree on the CR work splitting

2nd round discussion: None
· Discuss and agree on the way forward R4-2120717.

Topic #1: Test parameters
Companies’ contributions summary
	T-doc number
	Company
	Title
	Proposals / Observations

	R4-2117391
	CATT
	Simulation results for PUSCH 256QAM performance requirement
	Both ideal and impairment results

	R4-2117527
	Nokia, Nokia Shanghai Bell
	Simulation results for PUSCH demodulation requirements for FR1 256QAM
	Ideal simulation results

	R4-2117590
	Samsung
	Simulation results for PUSCH with 256QAM
	Both ideal and impairment results

	R4-2117685
	Ericsson
	Discussion on FRC for PUSCH 256QAM
	FRC definition

	R4-2117686
	Ericsson
	Simulation result for PUSCH 256QAM
	Both ideal and impairment results

	R4-2117741
	CMCC
	Simulation results for PUSCH 256QAM performance
	Both ideal and impairment results

	R4-2118006
	Intel Corporation
	Simulation results for FR1 256QAM PUSCH demodulation requirements
	Both ideal and impairment results

	R4-2118435
	ZTE Corporation
	Simulation results for FR1 UL 256QAM demodulation requirement
	Both ideal and impairment results for Type A without 100MHz/30kHz SCS

	R4-2118868
	China Telecom
	Simulation results on PUSCH FR1 256QAM demodulation requirements
	Both ideal and impairment results

	R4-2119027
	Huawei, HiSilicon
	Simulation results for PUSCH demodulation requirements for FR1 UL 256QAM
	Ideal simulation results

	R4-2119028
	Huawei, HiSilicon
	Summary of simulation results for PUSCH requirements for FR1 UL 256QAM
	Summary of simulation results from all interesting companies

	R4-2119029
	Huawei, HiSilicon
	Considerations for CR splitting for FR1 PUSCH 256QAM performance requirements
	CR work splitting considerations



Open issues summary
In this section, test parameters for PUSCH 256QAM demodulation performance requirements will be discussed.
Open issues and candidate options before e-meeting:
Simulation results alignment
Issue 2: Principle for alignment and derivation of final performance requirements
· Proposals
· Option 1: Reuse the agreed rules for derivation of performance requirements for NR Rel-15 in R4-1904713 which are implemented in the summary of R4-2119028
· Option 2: Other options
· Recommended WF
· Reuse the rules defined in R4-1904713 for results alignment and final performance requirement derivation
· Companies are welcome to provide their impairment results during 1st round discussion for overall alignment
· Companies can update their results for this and next meetings if needed



FRC
The simulation assumptions are agreed as captured in the approved WF R4-2115748:
Issue 1: FRC
· Proposals
· Option 1: FRC (Ericsson)
· Table A.x-1: FRC parameters for FR1 PUSCH performance requirements, transform precoding disabled, Additional DM-RS position = pos1 and 1 transmission layer (256QAM, R=682/1024)
	Reference channel
	G-FR1-Ax-1
	G-FR1-Ax-2
	G-FR1-Ax-3
	G-FR1-Ax-4
	G-FR1-Ax-5

	Subcarrier spacing [kHz]
	15
	15
	30
	30
	30

	Allocated resource blocks
	25
	52
	24
	106
	273

	CP-OFDM Symbols per slot (Note 1)
	12
	12
	12
	12
	12

	Modulation
	256QAM
	256QAM
	256QAM
	256QAM
	256QAM

	Code rate (Note 2)
	682/1024
	682/1024
	682/1024
	682/1024
	682/1024

	Payload size (bits)
	18960
	39456
	18192
	80936
	208976

	Transport block CRC (bits)
	24
	24
	24
	24
	24

	Code block CRC size (bits)
	24
	24
	24
	24
	24

	Number of code blocks - C
	3
	5
	3
	10
	25

	Code block size including CRC (bits) (Note 2)
	6352
	7920
	6096
	8120
	8384

	Total number of bits per slot
	7200
	14976
	6912
	30528
	78624

	Total symbols per slot
	3600
	7488
	3456
	15264
	39312

	NOTE 1:	DM-RS configuration type = 1 with DM-RS duration = single-symbol DM-RS and the number of DM-RS CDM groups without data is 2, Additional DM-RS position = pos1, l0= 2 and l =11 for PUSCH mapping type A, l0= 0 and l =10 for PUSCH mapping type B as per table 6.4.1.1.3-3 of TS 38.211 [5].
NOTE 2:	Code block size including CRC (bits) equals to K' in clause 5.2.2 of TS 38.212 [15].



· Option 2: Other options
· Recommended WF
· Companies are welcome to check if the proposed FRC definition is agreeable.

CR work splitting
All open issues are finalized in last RAN4#100-e as captured in the approved WF R4-2115748:
Issue 1: CR work splitting
· Proposals
· Option 1 Interesting companies are welcome to provide draft CR for next meeting as per the following work splitting.
	Specification
	Name
	Title
	Comments
	Company Name

	TS 38.104
V17.3.0
	Perf requirements for conducted
	8.2.1 Requirements for PUSCH with transform precoding disabled
	Add the related new performance requirements into the existing corresponding tables
	Intel, Nokia (see comment)

	
	FRC
	A.9 Fixed Reference Channels for performance requirements (256QAM, R=682.5/1024)
	New section and Table for FRC of 256QAM: 
- 5/10MHz / 15kHz SCS
-10/40/100MHz/30kHz SCS
	Samsung

	TS 38.141-1
V17.3.0
	Manufacture declaration
	D.11x FR1 256QAM
	New D.11x Declaration of support of FR1 256QAM as specified in Table 5.1.3.1-2 in TS 38.214 [18]
	CATT

	
	Perf requirements
	8.2.1 Requirements for PUSCH with transform precoding disabled
	Insert into existing table for different CBW/SCS and PUSCH mapping type
	Samsung, Huawei

	
	FRC
	A.6 Fixed Reference Channels for performance requirements (256QAM, R=682.5/1024)
	New section and table for FRC 256QAM
	Samsung

	
	MU
	Table 4.1.2.4-1: Maximum Test System Uncertainty for performance requirements
	Reuse the existing ± 0.3 dB
As per R4-2108667, need to add square brackets for TE vendors’ checking
	Ericsson, CATT

	
	TT
	Table C.3-1: Derivation of Test Requirements (Performance tests)
	Reuse the existing 0.6 dB for 1Tx cases
As per R4-2108667, need to add square brackets for TE vendors’ checking
	

	TS 38.141-2
V17.3.0
	Manufacture declaration
	D.115 FR1 256QAM
	New D.11x Declaration of support of FR1 256QAM as specified in Table 5.1.3.1-2 in TS 38.214 [21]
	CATT

	
	Perf requirements
	8.2.1.5.1 Requirements for PUSCH with transform precoding disabled for BS type 1-O
	Insert into existing table for different CBW/SCS and PUSCH mapping type
	Samsung,
CMCC

	
	FRC
	A.9 Fixed Reference Channels for performance requirements (256QAM, R=682.5/1024)
	New section and table for FRC 256QAM
	Samsung

	
	MU
	Table 4.1.2.4-1: Maximum OTA Test System uncertainty for FR1 OTA performance requirements
	Reuse the existing ± 0.6 dB
As per R4-2108667, need to add square brackets for TE vendors’ checking
	Ericsson, CATT

	
	TT
	Table C.3-1: Derivation of Test Requirements (FR1 OTA performance tests)
	Reuse the existing 0.6 dB
As per R4-2108667, need to add square brackets for TE vendors’ checking
	

	Draft Big CR
	TS 38.104
	Draft Big CR for TS 38.104
	Merge all draft CRs for TS 38.104 after the meeting
	Intel, Nokia (see comment)

	
	TS 38.141-1
	Draft Big CR for TS 38.141-1
	Merge all draft CRs for TS 38.141-1 after the meeting
	Huawei

	
	TS 38.141-2
	Draft Big CR for TS 38.141-2
	Merge all draft CRs for TS 38.141-2 after the meeting
	Ericsson



· Option 2: Other options
· Recommended WF
· Companies are welcome to provide comments on the above CR splitting during the 1st round if any contents are missing
· Total 9 companies submitted contributions and sharing the simulation results for this meeting, moderator suggests the CR work splitting among those interesting companies.

Companies views’ collection for 1st round 
Simulation results alignment
	Company
	Comments

	Intel
	Recommended WF is fine for us,

	Samsung
	We are fine with recommended WF and will check our results during meeting

	Huawei
	We are fine with the recommended WF.

	Ericsson
	We are fine with recommended WF.

	CATT
	Recommended WF is OK with us.

	China Telecom
	Fine with the recommended WF.

	ZTE
	We are fine with the recommended WF.

	Nokia, Nokia Shanghai Bell
	Fine for WF. Follow usual approach.



FRC
	Company
	Comments

	Intel
	Based on our calculation TBS for:
· 15 kHz, 10 MHz – 39936
· 30 kHz, 20 MHz – 18432
· 30 kHz, 40 MHz – 81976
Please find below the example of our calculation for 15 kHz and 10 MHz:
NRE = min(156, 144)*52 = 7488
Ninfo = 7488 * 0.6665 * 8 * 1 = 39926.25
n = floor(log2(39926.25 - 24))- 5 = 10
Ninfo’ = max(3840, 210 * round((39926.25-24)/210)) = 39936
C = ceil((39936+24)/8424) = 5
TBS = 8*5* ceil((39936+24)/(8*5)) – 24 = 39936
Please double check and let us know in case we missed something.

	Samsung
	

Based on our calculation, the related FRC table as, company can double check.
	Reference channel
	G-FR1-Ax-1
	G-FR1-Ax-2
	G-FR1-Ax-3
	G-FR1-Ax-4
	G-FR1-Ax-5

	Subcarrier spacing [kHz]
	15
	15
	30
	30
	30

	Allocated resource blocks
	25
	52
	24
	106
	273

	CP-OFDM Symbols per slot (Note 1)
	12
	12
	12
	12
	12

	Modulation
	256QAM
	256QAM
	256QAM
	256QAM
	256QAM

	Code rate (Note 2)
	682/1024
	682/1024
	682/1024
	682/1024
	682/1024

	Payload size (bits)
	18960
	39936
	18432
	81976
	208976

	Transport block CRC (bits)
	24
	24
	24
	24
	24

	Code block CRC size (bits)
	24
	24
	24
	24
	24

	Number of code blocks - C
	3
	5
	3
	10
	25

	Code block size including CRC (bits) (Note 2)
	6352
	8016
	6176
	8224
	8384

	Total number of bits per slot
	28800
	59904
	27648
	122112
	314496

	Total symbols per slot
	3600
	7488
	3456
	15264
	39312

	NOTE 1:	DM-RS configuration type = 1 with DM-RS duration = single-symbol DM-RS and the number of DM-RS CDM groups without data is 2, Additional DM-RS position = pos1, l0= 2 and l =11 for PUSCH mapping type A, l0= 0 and l =10 for PUSCH mapping type B as per table 6.4.1.1.3-3 of TS 38.211 [5].
NOTE 2:	Code block size including CRC (bits) equals to K' in clause 5.2.2 of TS 38.212 [15].




	Huawei
	We have the same calculation for TBS with Intel and Samsung, and same calculation for others with Samsung.

	Ercisson
	Thanks for Intel and Samsung’s comments. We submitted a wrong version of paper. We agree with the Samsung’s FRC table.

	China Telecom
	We have the same FRC calculation with Samsung.

	ZTE
	We have the same FRC calculation with Samsung.



CR work splitting
	Company
	Comments

	Intel
	We are happy to take care of Perf requirements for 38.104 (i.e. Company 1) or Draft Big CR 38.104 (i.e. Company 7)

	Samsung
	We are happy to take care of requirements for 141 (either 141-1 (company 4) or 141-2 (company 6)is fine for us), we are also ok for FRC(company2), if companies also want to take requirement for 141

	Huawei
	We are happy to take perf requirements for 38.141-1 and Draft big CR for 38.141-1.

	CMCC
	We are happy to take care of requirements for 38.141-2(company 6)

	Ericsson
	We are happy to take MU/TT parts for 38.141-1/2 and also draft big CR for 38.141-2.

	CATT
	We are happy to take care of manufacture declaration or MU (Company 3) and TT (Company 5) for 38.141-1/2

	Nokia, Nokia Shanghai Bell
	We would be happy to take the complement of Intel, i.e., either company 1 or 7, whichever Intel does ultimately not use.

	Intel2
	If it is fine for Nokia, then we prefer to take Perf requirements for 38.104 (i.e. Company 1) and transfer Draft Big CR 38.104 (i.e. Company 7) to Nokia.




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.
	Sub-topic#
	Status summary 

	Sub-topic#2.2.1 Simulation results alignment
	Tentative agreements: 
Based on the feedback, all interesting companies are fine to reuse the rules defined in R4-1904713 for the results alignment and final performance requirement derivation
· Reuse the rules defined in R4-1904713 for results alignment and final performance requirement derivation
· Companies can update their results for this and next meetings if needed
Candidate options: None
Recommendations for 2nd round:
With the latest ideal results shared by companies during the 1st round, there are only 5 cases with ideal results slightly larger than 2dB
· Companies are welcome to provide their updated and/or impairment results during 2nd round discussion for overall alignment


	Sub-topic#2.2.2 FRC
	Tentative agreements:
All interesting companies agree with the updated FRC calculation shared by Samsung:
	Reference channel
	G-FR1-Ax-1
	G-FR1-Ax-2
	G-FR1-Ax-3
	G-FR1-Ax-4
	G-FR1-Ax-5

	Subcarrier spacing [kHz]
	15
	15
	30
	30
	30

	Allocated resource blocks
	25
	52
	24
	106
	273

	CP-OFDM Symbols per slot (Note 1)
	12
	12
	12
	12
	12

	Modulation
	256QAM
	256QAM
	256QAM
	256QAM
	256QAM

	Code rate (Note 2)
	682/1024
	682/1024
	682/1024
	682/1024
	682/1024

	Payload size (bits)
	18960
	39936
	18432
	81976
	208976

	Transport block CRC (bits)
	24
	24
	24
	24
	24

	Code block CRC size (bits)
	24
	24
	24
	24
	24

	Number of code blocks - C
	3
	5
	3
	10
	25

	Code block size including CRC (bits) (Note 2)
	6352
	8016
	6176
	8224
	8384

	Total number of bits per slot
	28800
	59904
	27648
	122112
	314496

	Total symbols per slot
	3600
	7488
	3456
	15264
	39312

	NOTE 1:	DM-RS configuration type = 1 with DM-RS duration = single-symbol DM-RS and the number of DM-RS CDM groups without data is 2, Additional DM-RS position = pos1, l0= 2 and l =11 for PUSCH mapping type A, l0= 0 and l =10 for PUSCH mapping type B as per table 6.4.1.1.3-3 of TS 38.211 [5].
NOTE 2:	Code block size including CRC (bits) equals to K' in clause 5.2.2 of TS 38.212 [15].



Candidate options: None
Recommendations for 2nd round: None

	Sub-topic#2.2.3 CR work splitting
	Tentative agreements:
As per companies’ feedback and try to share the workload among companies, moderator suggests the following CR work splitting:
	Specification
	Name
	Title
	Comments
	Company Name

	TS 38.104
V17.3.0
	Perf requirements for conducted
	8.2.1 Requirements for PUSCH with transform precoding disabled
	Add the related new performance requirements into the existing corresponding tables
	Intel

	
	FRC
	A.9 Fixed Reference Channels for performance requirements (256QAM, R=682.5/1024)
	New section and Table for FRC of 256QAM: 
- 5/10MHz / 15kHz SCS
-10/40/100MHz/30kHz SCS
	Samsung

	TS 38.141-1
V17.3.0
	Manufacture declaration
	D.11x FR1 256QAM
	New D.11x Declaration of support of FR1 256QAM as specified in Table 5.1.3.1-2 in TS 38.214 [18]
	CATT

	
	Perf requirements
	8.2.1 Requirements for PUSCH with transform precoding disabled
	Insert into existing table for different CBW/SCS and PUSCH mapping type
	Huawei

	
	FRC
	A.6 Fixed Reference Channels for performance requirements (256QAM, R=682.5/1024)
	New section and table for FRC 256QAM
	Samsung

	
	MU
	Table 4.1.2.4-1: Maximum Test System Uncertainty for performance requirements
	Reuse the existing ± 0.3 dB
As per R4-2108667, need to add square brackets for TE vendors’ checking
	Ericsson

	
	TT
	Table C.3-1: Derivation of Test Requirements (Performance tests)
	Reuse the existing 0.6 dB for 1Tx cases
As per R4-2108667, need to add square brackets for TE vendors’ checking
	

	TS 38.141-2
V17.3.0
	Manufacture declaration
	D.115 FR1 256QAM
	New D.11x Declaration of support of FR1 256QAM as specified in Table 5.1.3.1-2 in TS 38.214 [21]
	CATT

	
	Perf requirements
	8.2.1.5.1 Requirements for PUSCH with transform precoding disabled for BS type 1-O
	Insert into existing table for different CBW/SCS and PUSCH mapping type
	CMCC

	
	FRC
	A.9 Fixed Reference Channels for performance requirements (256QAM, R=682.5/1024)
	New section and table for FRC 256QAM
	Samsung

	
	MU
	Table 4.1.2.4-1: Maximum OTA Test System uncertainty for FR1 OTA performance requirements
	Reuse the existing ± 0.6 dB
As per R4-2108667, need to add square brackets for TE vendors’ checking
	CATT

	
	TT
	Table C.3-1: Derivation of Test Requirements (FR1 OTA performance tests)
	Reuse the existing 0.6 dB
As per R4-2108667, need to add square brackets for TE vendors’ checking
	

	Draft Big CR
	TS 38.104
	Draft Big CR for TS 38.104
	Merge all draft CRs for TS 38.104 after the meeting
	Nokia

	
	TS 38.141-1
	Draft Big CR for TS 38.141-1
	Merge all draft CRs for TS 38.141-1 after the meeting
	Huawei

	
	TS 38.141-2
	Draft Big CR for TS 38.141-2
	Merge all draft CRs for TS 38.141-2 after the meeting
	Ericsson



Candidate options: None
Recommendations for 2nd round: None



Discussion on 2nd round
Way forward comments collection
	WF number
	Comments collection

	R4-2120717
	Moderator: No comments are received during the 2nd round discussion.

	
	



Summary for 2nd 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.
	Sub-topic#
	Status summary 

	#1: Discussion on the WF R4-2120717
	Since no comments are received, moderator think the WF R4-2120717 is agreeable for companies.

	
	



Recommendations for Tdocs
1st round 
New tdocs
	Title
	Source
	Comments

	WF for FR1 PUSCH with 256QAM performance requirements
	Huawei, HiSilicon
	



Existing tdocs
	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-2117391
	Simulation results for PUSCH 256QAM performance requirement
	CATT
	Noted
	

	R4-2117527
	Simulation results for PUSCH demodulation requirements for FR1 256QAM
	Nokia, Nokia Shanghai Bell
	Noted
	

	R4-2117590
	Simulation results for PUSCH with 256QAM
	Samsung
	Noted
	

	R4-2117685
	Discussion on FRC for PUSCH 256QAM
	Ericsson
	Noted
	

	R4-2117686
	Simulation result for PUSCH 256QAM
	Ericsson
	Noted
	

	R4-2117741
	Simulation results for PUSCH 256QAM performance
	CMCC
	Noted
	

	R4-2118006
	Simulation results for FR1 256QAM PUSCH demodulation requirements
	Intel Corporation
	Noted
	

	R4-2118435
	Simulation results for FR1 UL 256QAM demodulation requirement
	ZTE Corporation
	Noted
	

	R4-2118868
	Simulation results on PUSCH FR1 256QAM demodulation requirements
	China Telecom
	Noted
	

	R4-2119027
	Simulation results for PUSCH demodulation requirements for FR1 UL 256QAM
	Huawei, HiSilicon
	Revised
	Revised to R4-2120627

	R4-2119028
	Summary of simulation results for PUSCH requirements for FR1 UL 256QAM
	Huawei, HiSilicon
	To be Noted
	The summary will be uploaded during the 2nd round

	R4-2119029
	Considerations for CR splitting for FR1 PUSCH 256QAM performance requirements
	Huawei, HiSilicon
	Noted
	



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

2nd round 
	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-2120717
	WF for FR1 PUSCH with 256QAM performance requirements
	Huawei
	Agreeable
	No comments received during the 2nd round.



Notes:
1) [bookmark: _GoBack]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


