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[bookmark: _Hlk514434785]Contributions list and summary of proposals
	Tdoc
	Title
	Source
	Proposal

	R4-1913189
	Remaining general issues for BS demodulation requirements
	China Telecom
	Proposal: For PUSCH requirements with different duplex modes and TDD UL-DL patterns, add the following note in PUSCH test parameter table.
· Note 1: The same requirements are applicable to FDD and TDD with different uplink-downlink allocations. If BS supports multiple TDD uplink-downlink allocations for one SCS, one of the supported TDD uplink-downlink allocations is used in the test.

	R4-1913393
	On NR Rel-15 BS demodulation requirements
	Nokia, Nokia Shanghai Bell
	1. RAN4 to introduce the following new text in the applicability rules section for PUSCH performance requirement:
”Applicability of requirements for different UL-DL slot patterns: Requirements are applicable for all UL-DL slot patterns, including FDD. Unless otherwise stated, for each subcarrier spacing declared to be supported, the tests shall be done only for one UL-DL slot pattern.”
1. It is unclear, if a new manufacturer declaration is required to capture the UL-DL pattern chosen per SCS for PUSCH performance testing. If nothing is declared, one could assume that the default patterns used for performance requirements are also used for testing.
RAN4 to not remove the default UL-DL slot patterns in the PUSCH test parameters tables but change the parameter name to “Default uplink-downlink slot allocation”.
PUSCH RF channels to be tested in the initial conditions
RAN4 to consider re-using the contiguous CA RF channel nomenclature for general CA performance testing.

	R4-1914082
	Remaining issues for NR BS performance
	NTT DOCOMO, INC.
	Proposal 1: Remove specific TDD UL-DL pattern from the specifications, and introduce a new applicability rule that test is conducted only for one TDD UL-DL pattern per SCS. Basically, TDD UL-DL pattern to be tested is selected from the patterns used in the actual operation.
Proposal 2: Update Initial Conditions for RF channel to be tested as below.
TS38.141-1
RF channels to be tested:	M; see subclause 4.9.1.
RF channels to be tested for UL CA:	 Each component carrier location declared to be tested; see D.107 in table 4.6-1
TS38.141-2
RF channels to be tested:	M; see subclause 4.9.1.
RF channels to be tested for UL CA:	 Each component carrier location declared to be tested; see D.108 in table 4.6-1

	R4-1914388
	BS demodulation - remaining open issues
	Ericsson
	Proposal 1: When testing inter-band CA, each component carrier shall be positioned at the middle of the supported frequency range in each operating band (MRFBW). When testing intra-band CA, carriers shall be positioned so that the middle of aggregated channel bandwidth is in the middle of the supported frequency range.
Proposal 2: Update only TS 38.104 to capture that requirements are applicable for any TDD pattern as proposed in the example given for Table 8.2.2.1-1.

	R4-1915116
	Discussion on NR Rel-15 left open issues for BS performance requirements
	Huawei, HiSilicon
	Proposal 1: Add the following Note 1 and Note 2 in the test parameters for PUSCH testing tables:
· Note 1: The default Uplink-downlink allocation for TDD that is used for the performance requirements derivation.
· Note 2: The PUSCH performance requirements defined in this section are also applicable to FDD and other TDD UL-DL configurations, but only one supported TDD UL-DL configuration is used for test.
Proposal 2: Test for UCI multiplexing on PUSCH performance requirements is only performed for the TDD UL-DL patterns specified in the specifications.
Proposal 3: Use the following formats to specify the RF channels to be tested for both single carrier and multi-carrier cases in the initial conditions:
RF channels to be tested for single carrier:M; see subclause 4.9.1.
Base Station RF Bandwidth positions to be tested for multi-carrier:
-	MRFBW per band of the band combination, see subclause 4.9.1;



Discussions
[bookmark: _Hlk514409684]Issue 1: Performance requirements for different duplex modes and TDD patterns
Agreements in previous meetings:
RAN4#92 (R4-1910063):
· Performance for different duplex mode and TDD UL-DL patterns
· Apply the current PUSCH performance requirements to FDD mode
· Further discuss whether the requirements can be applied to other TDD configurations in the next meeting.
RAN4#92Bis (R4-1912671):
· PUSCH performance for different TDD UL-DL patterns
· Requirements are applicable for all TDD patterns, test is conducted only for one TDD pattern per SCS, FFS how to capture it in the specification.

Open issues:
1: Whether to remove the test parameter “Uplink-downlink allocation for TDD” in the specifications of TS 38.104, 38.141-1/2
· Option 1: Not remove with changing the parameter name to “Default uplink-downlink slot allocation”; (Nokia)
Nokia CR: Uplink-downlink allocation for TDD -> Default uplink-downlink slot allocation
Samsung: prefer to keep “TDD”, i.e., Default uplink-downlink slot allocation for TDD. 
DCM: basically can support option 1. Need to a note to say FDD is also applicable.

· Option 2: Not remove with specifying that the test parameters is the default configuration used for performance requirements derivation in the note; (Huawei)
· Option 3: Remove the parameters from TS 38.104 but keep it in TS 38.141-1 and TS 38.141-2; (Ericsson)
· Option 4: Remove the parameter from specifications of TS 38.104, TS 38.141-1 and TS 38.141-2. (NTT DoCoMo)
· 
2: How to capture the agreements in the specification:
· Option 1: Add one note in the PUSCH test parameter table (China Telecom, NTT DoCoMo, Huawei)
· Option 1a: Note 1: The same requirements are applicable to FDD and TDD with different uplink-downlink allocations. If BS supports multiple TDD uplink-downlink allocations for one SCS, one of the supported TDD uplink-downlink allocations is used in the test; (China Telecom)
Note 1:	The same requirements are applicable to FDD and TDD with different UL-DL patterns. If BS supports multiple TDD UL-DL patterns for one SCS, only one of the supported TDD UL-DL patterns per SCS is used in the test.

· Option 1b: Test is conducted only for one TDD UL-DL pattern per SCS. Basically, TDD UL-DL pattern to be tested is selected from the patterns used in the actual operation; (NTT DoCoMo)
· Option 1c: Update only TS 38.104 to capture that requirements are applicable for any TDD pattern: such as Note 1: The same set of requirements is applicable to FDD and TDD with different uplink-downlink allocations; (Ericsson)
· Option 1d: (Huawei)
· Note 1: The default Uplink-downlink allocation for TDD that is used for the performance requirements derivation.
· Note 2: The PUSCH performance requirements defined in this section are also applicable to FDD and other TDD UL-DL configurations, but only one supported TDD UL-DL configuration per SCS is used for test.
· Option 2: Add new text in the test applicability rule for PUSCH (Nokia)
· Applicability of requirements for different UL-DL slot patterns: Requirements are applicable for all UL-DL slot patterns, including FDD. Unless otherwise stated, for each subcarrier spacing declared to be supported, the tests shall be done only for one UL-DL slot pattern.
Nokia: prefer not have new declaration item.

For general part:
8.1.2.1.4	Applicability of requirements for TDD with different UL-DL patterns
Unless otherwise stated, for each subcarrier spacing declared to be supported, if BS supports multiple TDD UL-DL patterns, only one of the supported TDD UL-DL patterns shall be used for all tests.
DCM: ok with the applicability. Do we need to add new declaration item?
Nokia: not add new declaration item


3: How to handle the TDD pattern configuration for UCI multiplexing on PUSCH performance requirements
· Option 1: Only perform the tests for the TDD UL-DL patterns specified in the specifications.(Huawei)
Nokia: Huawei’s intention that for UCI on PUSCH, only use the default TDD UL-DL pattern for test?
	CTC: yes, our understanding.
Samsung/DCM: reuse the same approach as the data PUSCH test.

Discussion:


Agreements:
For PUSCH performance requirements:
1: Whether to remove the test parameter “Uplink-downlink allocation for TDD” in the specifications of TS 38.104, 38.141-1/2
· Not remove with changing the parameter name to “Default TDD UL-DL pattern (Note 1)” 
2: Add the following note in the test parameter table for TS 38.104 and TS 38.141-1/2 for FR1:
Note 1:	The same requirements are applicable to FDD and TDD with different UL-DL patterns.

3: Add the following note in the test parameter table for TS 38.104 and TS 38.141-2 for FR2:
Note 1:	The same requirements are applicable to TDD with different UL-DL patterns.

Add a new sub-clause in TS 38.141-1/2:
[bookmark: _Toc21100093]8.1.2.1	Applicability of PUSCH performance requirements
8.1.2.1.5	Applicability of requirements for TDD with different UL-DL patterns
Unless otherwise stated, for each subcarrier spacing declared to be supported, if BS supports multiple TDD UL-DL patterns, only one of the supported TDD UL-DL patterns shall be used for all tests.
	
Issue 2: PUSCH RF channels to be tested in the initial conditions
Agreements in last meeting:
RAN4#92Bis (R4-1912671):
•	RF channels to be tested in the Initial conditions:
–	Keep “for single carrier: M” in the specification for all physical channels
–	Further discuss how to specify it for CA cases for PUSCH performance requirements in the next meeting
Open issues:
How to specify the PUSCH RF channels to be tested for CA cases
· Option 1: Reuse the contiguous CA RF channel nomenclature for general CA performance testing: such as Aggregated BS channel bandwidth positions to be tested for carrier aggregation: MBW Channel CA; see subclause 4.9.1; (Nokia)
· Option 2: RF channels to be tested for UL CA: Each component carrier location declared to be tested; see D.107/D.108 in table 4.6-1; (NTT DoCoMo)
· Option 3: When testing inter-band CA, each component carrier shall be positioned at the middle of the supported frequency range in each operating band (MRFBW). When testing intra-band CA, carriers shall be positioned so that the middle of aggregated channel bandwidth is in the middle of the supported frequency range; (Ericsson)
RF channels to be tested for single carrier: M; see subclause 4.9.1
For PUSCH with transform precoding disabled:
· RF channels to be tested for carrier aggregation: MBW Channel CA; see subclause 4.9.1
DCM: for intra-band, this is ok; but how about inter-band CA
Nokia: MBW Channel CA is only applicable for contiguous CA officially

· Option 4: Base Station RF Bandwidth positions to be tested for multi-carrier: MRFBW per band of the band combination, see subclause 4.9.1; (Huawei)



Discussion:
1: Common understanding:
	· In Rel-15 CA testing only applies to PUSCH.
· CA tests are carried out for each carrier separately, meaning that the gNB receiver is activated for all carriers involved in the declared CA, but the TE is only transmitting signals on the carrier currently under test.


2: Agreement in RAN4#92Bis: Keep “for single carrier: M” in the specification for all physical channels


Agreements:
For PUSCH with transform precoding disabled:
· RF channels to be tested for carrier aggregation: MBW Channel CA; see subclause 4.9.1


Issue 3: Final version of the simulation summary for the performance requirements derivation
During the email discussion, Nokia found that the results values is text format instead of number for 5 cases, they result in different performance requirements for TS 38.104 in different excel version, R4-1912755 will be revised during this meeting to correct this issue.

CRs for Rel-15
Contributions list and summary of proposals
Issue 1：How to handle the submitted CRs
· Mirror CR (category A) can be submitted after the corresponding category F CR is agreed;
· If the mirror CR has been submitted before the meeting, please update it as per the agreed category F CR during the meeting;
· New Tdoc numbers need to be applied for mirror CRs that are missing during this meeting;
· Have 1 digit after comma for all requirements, such as “-4.0”, and not “-4”;
· Revised the submitted CRs as per the received comments;
· Increase field “rev” in the coversheet by 1 after each revision with new formal Tdoc number allocated;
· R4-1913643 with all the Big CR errors in Rel-16 that were discovered. Ericsson plan to double-check it against what has now been submitted on BS Demod and if all changes are covered, the CR will be withdrawn. If it remains, R4-1913643 will be treated in the NR BS RF session Wednesday evening.
· 
1) CRs for applicability rules, manufacture declarations, TT and FRC

	Contents
	Tdoc
	Title
	Source
	Release
	CR Category

	Test applicability
	R4-1913190
	CR to TS 38.141-1: Further update  of applicability rule for BS conducted demodulation test (Rel-15)
	China Telecom
	15.3.0
	F

	
	R4-1913191
	CR to TS 38.141-1: Further update  of applicability rule for BS conducted demodulation test (Rel-16)
	China Telecom
	16.1.0
	A

	
	R4-1913192
	CR to TS 38.141-2: Further update  of applicability rule for BS radiated demodulation test  (Rel-15)
	China Telecom
	15.3.0
	F

	
	R4-1913193
	CR to TS 38.141-2: Further update  of applicability rule for BS radiated demodulation test  (Rel-16)
	China Telecom
	16.1.0
	A

	Add the applicability for TDD pattern; No other comments

	Uncertainty and TT
	R4-1915132
	CR: Removal of the square brackets for uncertainty and TT for OTA tests in 38.141-2 (Rel-15)
	Huawei, HiSilicon
	15.3.0
	F

	
	R4-1915133
	CR: Removal of the square brackets for uncertainty and TT for OTA tests in 38.141-2 (Rel-16)
	Huawei, HiSilicon
	16.1.0
	A

	R4-1915132 is agreeable.

	Manufacture’s declarations
	R4-1915134
	CR: Updates to manufacture's declarations for demodulation requirements in TS 38.141-1 (Rel-15)
	Huawei, HiSilicon
	15.3.0
	F

	
	R4-1915135
	CR: Updates to manufacture's declarations for demodulation requirements in TS 38.141-1 (Rel-16)
	Huawei, HiSilicon
	16.1.0
	A

	
	R4-1915136
	CR: Updates to manufacture's declarations for demodulation requirements in TS 38.141-2 (Rel-15)
	Huawei, HiSilicon
	15.3.0
	F

	
	R4-1915137
	CR: Updates to manufacture's declarations for demodulation requirements in TS 38.141-2 (Rel-16)
	Huawei, HiSilicon
	16.1.0
	A

	R4-1915134 and R4-1915136 are agreeable.

	FRC
	R4-1913355
	CR on correction on FRC table for FR1 PUSCH performance requirements (Rel-15) for TS 38.104
	Samsung, China Telecom
	15.7.0
	F

	
	R4-1913356
	CR on correction on FRC table for FR1 PUSCH performance requirements (Rel-16) for TS 38.104
	Samsung, China Telecom
	16.1.0
	A

	
	R4-1913357
	CR on correction on FRC table for FR1 PUSCH conducted performance requirements (Rel-15) for TS 38.141-1
	Samsung,China Telecom
	15.3.0
	F

	
	R4-1913358
	CR on correction on FRC table for FR1 PUSCH conducted performance requirements (Rel-16) for TS 38.141-1
	Samsung,China Telecom
	16.1.0
	A

	
	R4-1913359
	CR on correction on FRC table for FR1 PUSCH radicated performance requirements (Rel-15) for TS 38.141-2
	Samsung,China Telecom
	15.3.0
	F

	
	R4-1913360
	CR on correction on FRC table for FR1 PUSCH radicated performance requirements (Rel-16) for TS 38.141-2
	Samsung,China Telecom
	16.1.0
	A

	R4-1913355 to R4-1913360 are agreeable.



2) CRs to TS 38.104, 38.141-1, 38.141-2
	Contents
	Tdoc
	Title
	Source
	Release
	CR Category

	DFT-s-OFDM based PUSCH
	R4-1913194
	CR to TS 38.104: Update of performance requirements for DFT-s-OFDM based PUSCH (Rel-15)
	China Telecom
	15.7.0
	F

	
	R4-1913195
	CR to TS 38.104: Update of performance requirements for DFT-s-OFDM based PUSCH (Rel-16)
	China Telecom
	16.1.0
	A

	
	R4-1913196
	CR to TS 38.141-1: Update of conducted test requirements for DFT-s-OFDM based PUSCH (Rel-15)
	China Telecom
	15.3.0
	F

	
	R4-1913197
	CR to TS 38.141-1: Update of conducted test requirements for DFT-s-OFDM based PUSCH (Rel-16)
	China Telecom
	16.1.0
	A

	
	R4-1913198
	CR to TS 38.141-2: Update of radiated test requirements for DFT-s-OFDM based PUSCH (Rel-15)
	China Telecom
	15.3.0
	F

	
	R4-1913199
	CR to TS 38.141-2: Update of radiated test requirements for DFT-s-OFDM based PUSCH (Rel-16)
	China Telecom
	16.1.0
	A

	1: Capture the agreement on FDD and TDD pattern
2: The comments of "Tables 8.2.2.5.2-1 and 8.2.2.5.2-2, the first row should be with DM-RS “pos0” and not “pos1”.in TS 38.141-2" to be included in revision

	CP-OFDM based PUSCH in FR1
	R4-1913394
	CR for 38.104 on PUSCH requirements with CP-OFDM and FR1
	Nokia, Nokia Shanghai Bell
	15.7.0
	F

	
	R4-1913395
	CR for 38.104 on PUSCH requirements with CP-OFDM and FR1
	Nokia, Nokia Shanghai Bell
	16.1.0
	A

	
	R4-1913396
	CR for 38.141-1: Conducted test requirements for CP-OFDM based PUSCH in FR1
	Nokia, Nokia Shanghai Bell
	15.3.0
	F

	
	R4-1913397
	CR for 38.141-1: Conducted test requirements for CP-OFDM based PUSCH in FR1
	Nokia, Nokia Shanghai Bell
	16.1.0
	A

	
	R4-1913398
	CR for 38.141-2: Radiated test requirements for CP-OFDM based PUSCH in FR1
	Nokia, Nokia Shanghai Bell
	15.3.0
	F

	
	R4-1913399
	CR for 38.141-2: Radiated test requirements for CP-OFDM based PUSCH in FR1
	Nokia, Nokia Shanghai Bell
	16.1.0
	A

	1: Capture the agreement on FDD and TDD pattern
2: Capture the agreement on RF channels for CA

	CP-OFDM based PUSCH in FR2
	R4-1914384
	CR to TS 38.104 BS demodulation CP-OFDM PUSCH FR2 requirements
	Ericsson
	15.7.0
	F

	
	R4-1914385
	CR to TS 38.104 BS demodulation CP-OFDM PUSCH FR2 requirements
	Ericsson
	16.1.0
	F

	
	R4-1914386
	CR to TS 38.141-2 BS demodulation CP-OFDM PUSCH FR2 requirements
	Ericsson
	15.3.0
	F

	
	R4-1914387
	CR to TS 38.141-2 BS demodulation CP-OFDM PUSCH FR2 requirements
	Ericsson
	16.1.0
	A

	1: Capture the agreement on TDD pattern
2: Capture the agreement on RF channels for CA

	PUCCH format 0
	R4-1914378
	CR to TS 38.104 BS demodulation PUCCH format 0 requirements
	Ericsson
	15.7.0
	F

	
	R4-1914379
	CR to TS 38.104 BS demodulation PUCCH format 0 requirements
	Ericsson
	16.1.0
	A

	
	R4-1914380
	CR to TS 38.141-1 BS demodulation PUCCH format 0 requirements
	Ericsson
	15.3.0
	F

	
	R4-1914381
	CR to TS 38.141-1 BS demodulation PUCCH format 0 requirements
	Ericsson
	16.1.0
	A

	
	R4-1914382
	CR to TS 38.141-2 BS demodulation PUCCH format 0 requirements
	Ericsson
	15.3.0
	F

	
	R4-1914383
	CR to TS 38.141-2 BS demodulation PUCCH format 0 requirements
	Ericsson
	16.1.0
	A

	For R4-1914378:
Huawei's comments:
- Parameter name of nrofBits => The number of UCI information bits as per the approved WF R4-1910063 in Table 8.3.2.1-1 and Table 11.3.2.2.1-1.
- Space is needed for 15kHz SCS, 30kHz SCS, 60kHz SCS and 120kHz SCS = > 15 kHz SCS, 30 kHz SCS, 60 kHz SCS and 120 kHz SCS to align among all PUCCH formats.
- I noticed that you prepared mirror CR for TS 38.104 16.1.0, but at least the test parameter Table 8.3.2.1-1 in release 15 and release 16 is different.

For R4-1914380:
Huawei's comments:
- Coversheet: updates to TS 38.141-1 have no impact to core specification TS 38.104
- Same comments for parameter nrofBits => The number of UCI information bits in Table 8.3.1.4.2-2.

For R4-1914382:
Huawei's comments:
- Coversheet: updates to TS 38.141-2 have no impact to core specification TS 38.104 and itself.
- Test parameters in Table 8.3.1.4.2-1
 nrofBits => The number of UCI information bits
 The largest PRB index – (nrofPRBs – 1)  => The largest PRB index – (Number of PRBs– 1)

	PUCCH format 1
	R4-1913242
	CR for 38.141-1 Conducted test requirements for NR PUCCH format 1
	ZTE Wistron Telecom AB
	15.3.0
	F

	
	R4-1913243
	CR for TS 38.141-2 Radiated test requirements for NR PUCCH format 1
	ZTE Wistron Telecom AB
	15.3.0
	F

	
	R4-1913244
	CR for 38.104: Performance requirements for NR PUCCH format 1
	ZTE Wistron Telecom AB
	15.7.0
	F

	

	PUCCH format 2
	R4-1913343

	CR on correction of NR PUCCH format2 performance requirements (Rel-15) for TS 38.104
	Samsung
	15.7.0
	F

	
	R4-1913344
	CR on correction of NR PUCCH format2 performance requirements (Rel-16) for TS 38.104
	Samsung
	16.1.0
	A

	
	R4-1913345
	CR on correction of NR PUCCH format2 conducted performance requirements (Rel-15) for TS 38.141-1
	Samsung
	15.3.0
	F

	
	R4-1913346
	CR on correction of NR PUCCH format2 conducted performance requirements (Rel-16) for TS 38.141-1
	Samsung
	16.1.0
	A

	
	R4-1913347
	CR on correction of NR PUCCH format2 radiated performance requirements (Rel-15) for TS 38.141-2
	Samsung
	15.3.0
	F

	
	R4-1913348
	CR on correction of NR PUCCH format2 radiated performance requirements (Rel-16) for TS 38.141-2
	Samsung
	16.1.0
	A

	R4-1913343, R4-1913344 are agreeable.
R4-1913345/6/7/8: remove “(SC)”

	PUCCH format 3 and 4
	R4-1915138
	CR: Updates for PUCCH formats 3 and 4 performance requirements in TS 38.104 (Rel-15)
	Huawei, HiSilicon
	15.7.0
	F

	
	R4-1915139
	CR: Updates for PUCCH formats 3 and 4 performance requirements in TS 38.104 (Rel-16)
	Huawei, HiSilicon
	16.1.0
	F

	
	R4-1915140
	CR: Updates for PUCCH formats 3 and 4 conducted conformance testing in TS 38.141-1 (Rel-15)
	Huawei, HiSilicon
	15.3.0
	F

	
	R4-1915141
	CR: Updates for PUCCH formats 3 and 4 conducted conformance testing in TS 38.141-1 (Rel-16)
	Huawei, HiSilicon
	16.1.0
	A

	
	R4-1915142
	CR: Updates for PUCCH format 3 and 4 radiated conformance testing in TS 38.141-2 (Rel-15)
	Huawei, HiSilicon
	15.3.0
	F

	
	R4-1915143
	CR: Updates for PUCCH format 3 and 4 radiated conformance testing in TS 38.141-2 (Rel-16)
	Huawei, HiSilicon
	16.1.0
	A

	Comment for revised R4-1915138/9/40 in the draft inbox: 
· for single carrier (SC): remove “(SC)”
R4-1915142 is agreeable

	PRACH


	R4-1913711
	Updates to PRACH requirements in TS 38.104 for Rel-15
	CATT
	15.7.0
	F

	
	R4-1913712
	Updates to PRACH conducted tests in TS 38.141-1 for Rel-15
	CATT
	15.3.0
	F

	
	R4-1913713
	Updates to PRACH OTA tests in TS 38.141-2 for Rel-15
	CATT
	15.3.0
	F

	
	R4-1913714
	Updates to PRACH requirements in TS 38.104 for Rel-16
	CATT
	16.1.0
	A

	
	R4-1913715
	Updates to PRACH conducted tests in TS 38.141-1 for Rel-16
	CATT
	16.1.0
	A

	
	R4-1913716
	Updates to PRACH OTA tests in TS 38.141-2 for Rel-16
	CATT
	16.1.0
	A

	

	UCI on PUSCH
	R4-1913349
	CR on correction of NR UCI on PUSCH performance requirements (Rel-15) for TS 38.104
	Samsung
	15.7.0
	F

	
	R4-1913350
	CR on correction of NR UCI on PUSCH performance requirements (Rel-16) for TS 38.104
	Samsung
	16.1.0
	A

	
	R4-1913351
	CR on correction of NR UCI on PUSCH conducted performance requirements (Rel-15) for TS 38.141-1
	Samsung
	15.3.0
	F

	
	R4-1913352
	CR on correction of NR UCI on PUSCH conducted performance requirements (Rel-16) for TS 38.141-1
	Samsung
	16.1.0
	A

	
	R4-1913353
	CR on correction of NR UCI on PUSCH radiated performance requirements (Rel-15) for TS 38.141-2
	Samsung
	15.3.0
	F

	
	R4-1913354
	CR on correction of NR UCI on PUSCH radiated performance requirements (Rel-16) for TS 38.141-2
	Samsung
	16.1.0
	A

	1: Capture the agreement on FDD and TDD pattern
2: remove one space “PTRS,  CSI part 1”
3: LOW -> Low
4: for single carrier (SC): to remove “(SC)”

	Multi-slot PUCCH
	R4-1913245
	CR for 38.104: Performance requirements for NR multi-slot PUCCH
	ZTE Wistron Telecom AB
	15.7.0
	F

	
	R4-1913246
	CR for 38.141-1 Conducted test requirements for NR multi-slot PUCCH format 1
	ZTE Wistron Telecom AB
	15.3.0
	F

	
	R4-1913247
	CR for TS 38.141-2 Radiated test requirements for NR multi-slot PUCCH
	ZTE Wistron Telecom AB
	15.3.0
	F

	Update the summary of change in the coversheet for 141-2.



Summary of simulation results
1) UCI on PUSCH simulation results
	Tdoc
	Title
	Source
	Notes

	R4-1913361
	Summary of ideal and impairment results for UCI on PUSCH
	Samsung
	Maybe no needed as if no updated results submitted from company for this meeting?


Resubmission of the summary from the last meeting. No TBDs.

NR Rel-16 Demodulation
Contributions list and summary of proposals
Contribution list for PUSCH 30% TP test point
	Tdoc
	Title
	Source
	Proposal

	R4-1913187
	On PUSCH demodulation requirements
	China Telecom
	Proposal 1: Introduce new PUSCH performance tests at 30% throughput.
Proposal 2: If the main test purpose is only to verify soft combining, it is acceptable to only consider full PRB allocation.
Proposal 3: Cover 1T4R and 1T8R for FR1.

	R4-1913362
	View on  BS demodulation requirement in Rel-16
	Samsung
	Proposal 1: Define the 30% TP requirement with 2Rx only for FR1 and FR2, considering the test coverage and OTA testing feasibility.
Proposal 2: 1 PRB requirement with 30% TP could be defined with FR1.
Proposal 3: Define the 30% TP performance with 1+1 DMRS configuration.
Proposal 4: Define the 30% TP performance with CP-OFDM firstly.
Proposal 5:  If 30% TP requirement is introduced, the 30% TP requirement is only considered for 1Tx requirements with following parameters
Waveform: CP-OFDM firstly
Antenna configuration: 1x2
DMRS configuration: 1+1 for both FR1 and FR2
Time domain allocation: Type A and Type B for FR1, Type B for FR2
MCS: MCS2
RB: The minimal channel bandwidth per SCS and 1PRB in per each SCS in FR1
Proposal 6:  If 30% TP requirement is introduced, the following test case should be considered.
Table 1: test case for requirement with 30%TP
	SCS BW
	Antenna configuration
	MCS 
	Wave form
	DMRS configuration
	Resource allocation
	SNR
(dB)(30%)

	15KHz, 5MHz
	1x2
	MCS2
	CP-OFDM
	1+1
	Type A
	TBD

	30KHz, 10MHz
	1x2
	MCS2
	CP-OFDM
	1+1
	Type A
	TBD

	15KHz, 1PRB
	1x2
	MCS2
	CP-OFDM
	1+1
	Type B
	TBD

	30KHz, 1PRB
	1x2
	MCS2
	CP-OFDM
	1+1
	Type B
	TBD

	60KHz,50MHz
	1x2
	MCS2
	CP-OFDM
	1+1
	Type B
	TBD

	120KHz,50MHz
	1x2
	MCS2
	CP-OFDM
	1+1
	Type B
	TBD




	R4-1913405
	NR Rel-16 performance requirement enhancement BS demodulation simulation results
	Nokia, Nokia Shanghai Bell
	Proposal 1: For each SCS/BW combination and TDRA type introduced in Rel-15 CP-OFDM, add one additional 30%TPUT test requirement for 1T2R, MCS2, DM-RS 1+1, with PT-RS off.

	R4-1913727
	Discussion on PUSCH performance requirement with 30% throughput metric
	CATT
	Proposal 1:  Choose Option 1: Introduce PUSCH performance tests at 30% throughput.
Proposal 2: Only choose 1T2R for FR1 for 30% throughput testing point.
Proposal 3: Choose Option 2: Both CP-OFDM and DFT-s-OFDM.
Proposal 4:  PRB number for PUSCH for 30% throughput testing point is defined same as the 70% throughput cases, i.e.
For CP-OFDM: Full applicable test bandwidth for FR1 and FR2 
For DFT-s-OFDM: 
· for FR1: 15kHz: 25 PRB; 30kHz: 24 PRB (middle of test BW)
· for FR2: 60kHz: 30 PRB; 120kHz: 30 PRB (middle of test BW)
Proposal 5: Only choose DM-RS configuration: 1+0 for FR2.
Proposal 6: TDD UL-DL configuration: same TDD patterns as the requirements defined for 70% throughput cases.
Proposal 7: Choose Option 1: TDLB100-400 Low (the one in the spec for MCS2) for MCS2 for FR1.
Proposal 8: Follow R15 applicability rules.

	R4-1914083
	Views on 30% TP test point for BS demodulation
	NTT DOCOMO, INC.
	Proposal 1: For antenna configuration, adopt 1T2R, 1T4R and 1T8R for FR1. Applicability rule is FFS.
Proposal 2: Adopt full PRB allocation for MCS 16 and one PRB allocation for MCS 2.
Proposal 3: For waveform, adopt option 2 (both CP-OFDM and DFT-s-OFDM).

	R4-1914187
	Simulation results on Rel-16 NR PUSCH with 30% throughput
	ZTE Wistron Telecom AB
	

	R4-1914543
	On parameters for 30% throughput requirement
	Ericsson
	Proposal: 2T2R for both FR1 and FR2
Proposal: Full BW allocation only
Proposal: CP-OFDM waveform only
Proposal: 1+1 DM-RS for FR2
Proposal: TDLB100-400 Low for channel model

	R4-1915114
	Discussion on the PUSCH performance requirements at 30% max throughput test point
	Huawei, HiSilicon
	Proposal 1: Agree the test configurations in Table 2.1 for test cases with 30% TP test point if RAN4 finally agrees to introduce the related performance requirements.
Proposal 2: Reuse the existing applicability rule for different PUSCH mapping types of type A and type B for performance requirements with 30% TP test point.



Contribution list for FR2 PUSCH 2T2R MCS12
	Tdoc
	Title
	Source
	Proposal

	R4-1913188
	Summary of ideal and impairment results for FR2 PUSCH 2T2R MCS12
	China Telecom
	

	R4-1913363
	Initial simulation results for NR demoduation performance in Rel-16
	Samsung
	

	R4-1915115
	Simulation results for NR FR2 PUSCH performance requirements with 2T2R and MCS12
	Huawei, HiSilicon
	Resubmission with no updates



Discussions
Issue 1: 30% TP test point
Agreements in the last meeting RAN#82 (RP-191587):	
BS demodulation requirements:
· To study the tests coverage of PUSCH requirements for 30% TP test point. Limited test cases will be introduced if the existing test coverage is insufficient.
Agreements in R4-1912722 Ad hoc minutes for Rel-15/16 NR BS demodulation requirements:
· MCS:  MCS 2
· Antenna:
· FR1: 1T2R, FFS for 1T4R and 1T8R
· FR2: 1T2R
· Bandwidth/SCS: the minimal channel bandwidth per SCS (5MHz CBW/15kHz SCS, 10MHz CBW/30kHz SCS, 50MHz CBW/60kHz SCS, 50MHz CBW/120kHz SCS)
· Number of PRB for PUSCH
· Full Bandwidth
· FFS for 1 PRB or small PRB allocation
· Waveform:
· Option 1: CP-OFDM
· Option 2: Both CP-OFDM and DFT-s-OFDM
· PUSCH time domain resource allocation type
· FR1: Both Type A and Type B
· gNB needs to pass a single test case. Follow R15 applicability rules (i.e. test either capability if gNB supports both)	
· FR2: Type B
· DM-RS configuration
· FR1: 1+1
· FR2:
· Option 1: 1+1
· Option 2: 1+0 and 1+1
· TDD UL-DL configuration: same TDD patterns as the requirements defined for 70% throughput cases
· Channel Model: Use the same channel model as the existing requirements for MCS2:
· FR1: TDLB100-400 Low
· FR2: TDLA30-300 Low
· Applicability rules
· SCS: Only test the lowest supported SCS for each frequency range
DM-RS configuration: only test a single supported DM-RS pattern

Open issues:
1: Whether to introduce PUSCH performance tests at 30% TP
· Option 1: Introduce PUSCH performance tests at 30% throughput
· Option 2: Introduce the PUSCH performance tests at 30% throughput with limited number of requirements
Nokia: common understanding is not to duplicate all the 70% test cases.

2: If agreed to introduce, the related test parameters:
MCS: 
· Option 1: MCS2 (agreed in last RAN4#92Bis meeting) (Samsung, Nokia, CATT, Ericsson, Huawei)
· Option 2: MCS2 and MCS 16 (DCM)
E///: not need small PRB test. Only one MCS with full PRB
Samsung: follow the agreement in the last meeting. Test scenario for 30% tp is for cell edge UEs with low MCS.
DCM: if both small PRB and full PRB are to be tested, different MCSs can be used.
DCM: use MCS 16 instead of MCS 2 if the test purpose is to check soft buffer. 
E///: fine with MCS 16 or MCS 2.

Antenna: 
· FR1:
· Option 1: 1T2R (Samsung, Nokia, CATT, Huawei, Ericsson, ZTE)
· Option 2: 1T2R, 1T4R and 1T8R (CTC, DCM)
· Option 3: 1T2R, 1T8R 
CTC: the size of suffer buffer is larger for larger Rx antenna number
E///, Nokia: the size depends on the MCS and HARQ process number
Nokia: aim to limit the number of test cases as general rule. Option 2 and 3 are the same with the agreed test applicability.
E///: does not see additional benefit of option 3.
Samsung: fine with option 1 and option 3. Intend to agree with E///. Meanwhile, can further improve the coverage by 1x8.
Nokia: 1T2R has sufficient test coverage.


1 PRB number for PUSCH
· Option 1: No need (CTC, Nokia, CATT, Ericsson, Huawei, ZTE)
· Option 2: Define 1 PRB requirements for FR1 only (Samsung)
· Option 3: Define 1 PRB requirements for MCS2 (DCM)
Nokia: 1 PRB is a few feature and not in the scope of the WID.
DCM: LTE Rel-8 has test for both 1 PRB and full PRB. The main purpose is to check the soft buffer with high MCS. Low MCS for cell edge can also be considered.
E///: In our view, the purpose is to check the soft buffer. Does not see the scenario for using low MCS and low RPB.
  CTC: for us, NR UL coverage at 3.5GHz TDD is poorer than LTE 2GHz FDD.
  E///: does operator plan to resolve that challenge by this new test?
Nokia: Considering the purpose is to check the soft buffer, no need to use 1 PRB.
CATT: Similar understanding full PRB is used for checking softer buffer. 1 PRB is used for different purpose, e.g., coverage.
Samsung: the WID does not preclude to set the PRB number as 1. 
ZTE: Just want to check target scenario from operators.
DCM: 1 PRB test is introduced in the LTE. Can consider 1 PRB with 70% TP.
Nokia: we proposed to use MCS 16 for soft buffer test in the last meeting. Need to update the WID if consider 1PRB with 70% TP. 
ZTE: for type B with non-slot based transmission, may be fewer REs for DMRS and data.
Samsung: currently slot based transmission is used for FR1 type B.

Waveform:
· Option 1: CP-OFDM for MCS 16 (Samsung, Nokia, Ericsson, Huawei, China Telecom)
· Option 2: Both CP-OFDM and DFT-s-OFDM (CATT, DCM)
CTC: Rel-15 DFT PUSCH test is only for MCS 2. Only CP-OFDM for MCS 16


Number of PRB for DFT-s-OFDM
· Option 1: (CATT)
· FR1: 15kHz: 25 PRB; 30kHz: 24 PRB (middle of test BW)
· FR2: 60kHz: 30 PRB; 120kHz: 30 PRB (middle of test BW)

DM-RS configuration
· FR2:
· Option 1: 1+1 (Samsung, Nokia, Ericsson, Huawei)
· Option 2: 1+0 (CATT)
· Option 3: 1+1 and 1+0 (DCM)
DCM: In Rel-15, we have both 1+0 and 1+1, and conduct test based on the applicability rule.
Samsung: in real deployment, 1+1 is more typical with better channel estimation performance.
DCM: for us, 1+0 is typical. 
E///: fine with option 1 or 3. 
Samsung: for MCS 16 with MCS 0+1, concern on the achievable SNR.
Nokia: ok with option 3 considering different BS implementations.
Samsung wants to check further if option 3 is acceptable.

PT-RS for FR2:
· Option 1: with and without PT-RS
· Option 2: without PT-RS
· Option 3: with PT-RS

Channel Model:
· Use the same channel model as the existing requirements for MCS2 (agreed in last RAN4#92Bis, please check approved ad hoc minutes R4-1912722)
· FR1: TDLB100-400 Low
· FR2: TDLA30-300 Low
· FR1: TDLC300-100 (MCS 16)
· FR2:TDLA30-300 (MCS 16)

Applicability rule:
· PUSCH mapping type: Reuse the existing applicability rule for different PUSCH mapping types of type A and type B for performance requirements with 30% TP test point (Huawei)
· Follow R15 applicability rules (CATT)
It is common understanding that by default R15 applicability rule will be followed unless otherwise stated.


Discussion:




Agreements:
Antenna for FR1: 1T2R
Use MCS 16 instead of MCS 2 for full PRB allocation.
Waveform: only CP-OFDM for MCS 16
DM-RS configuration
· FR2:
· Option 1: 1+1 
· Option 2: 1+0 
· Option 3: 1+1 and 1+0
PT-RS for FR2:
· Option 1: with and without PT-RS
· Option 2: without PT-RS
· Option 3: with PT-RS
Channel Model:
· FR1: TDLC300-100 (MCS 16)
· FR2:TDLA30-300 (MCS 16)
Aim to finalize all the test requirements in the next meeting.

Issue 2: Performance requirements for FR2 PUSCH 2T2R tests with MCS 12
Agreements in the last meeting RAN4#92 (R4-1910006):	
RAN4#92 (R4-1910006):
Agree to replace all the existing FR2 2T2R requirements with MCS 16 by MCS12 in TS 38.104 and TS 38.141-2.
Reuse the agreed simulation assumptions for FR2 2T2R cases with MCS 16 by referring to Slide#6 in R4-1907241
RAN4#92Bis:
The PUSCH FR2 2T2R with MCS 12 requirements are applicable from Rel-16.

Open issues:
1: FRC
R4-1913363 (Samsung):
Table 2: FRC parameters for FR2 PUSCH performance requirements, transform precoding disabled, Additional DM-RS position = pos0 and 2 transmission layer (16QAM, R=434/1024)
	Subcarrier spacing [kHz]
	60
	60
	120
	120
	120

	Allocated resource blocks
	66
	132
	32
	66
	132

	CP-OFDM Symbols per slot (Note 1)
	9
	9
	9
	9
	9

	Modulation
	16QAM
	16QAM
	16QAM
	16QAM
	16QAM

	Code rate (Note 2)
	434/1024
	434/1024
	434/1024
	434/1024
	434/1024

	Payload size (bits)
	24072
	48168
	11784
	24072
	48168

	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
	6
	2
	3
	6

	Code block size including CRC (bits) (Note 2)
	8056
	8056
	5928
	8056
	8056

	Total number of bits per slot
	57024
	114048
	27648
	57024
	114048

	Total symbols per slot
	14256
	28512
	6912
	14256
	28512

	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 = pos0 with l0= 0 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 sub-clause 5.2.2 of TS 38.212 [15].



Table3: FRC parameters for FR2 PUSCH performance requirements, transform precoding disabled, Additional DM-RS position = pos1 and 2 transmission layer (16QAM, R=434/1024)
	Subcarrier spacing [kHz]
	60
	60
	120
	120
	120

	Allocated resource blocks
	66
	132
	32
	66
	132

	CP-OFDM Symbols per slot (Note 1)
	8
	8
	8
	8
	8

	Modulation
	16QAM
	16QAM
	16QAM
	16QAM
	16QAM

	Code rate (Note 2)
	434/1024
	434/1024
	434/1024
	434/1024
	434/1024

	Payload size (bits)
	21504
	43032
	10504
	21504
	43032

	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
	6
	2
	3
	6

	Code block size including CRC (bits) (Note 2)
	7200
	7200
	5288
	7200
	7200

	Total number of bits per slot
	50688
	101376
	24576
	50688
	101376

	Total symbols per slot
	12672
	25344
	6144
	12672
	25344

	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 = pos0 with l0= 0 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 sub-clause 5.2.2 of TS 38.212 [15].



2: Simulation results alignment R4-1913188

3: draftCR R4-1914676 and R4-1914677

Discussion:


Agreements:
Plan to endorse the draft CRs for requirements and FRC for FR2 PUSCH 2T2R tests with MCS 12 in the next meeting.
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