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

	R4-1905323
	Test applicability for CA and high SNR in FR2
	China Telecom
	Proposal 1: Select option 2 for CA test applicability.
Proposal 2: Select option 2 for handling the FR2 tests with SNR > 20dB.


	R4-1905374
	Discussion on general part of NR BS demodulation
	CATT
	Proposal 1: Use the EISREFSENS level for wide area BS to derive the AWGN level for FR2.
Proposal 2: Remove all final requirements with SNR > 20dB for FR2.
Proposal 3: Test applicability for CA:
· Define CA demodulation requirements for CP-OFDM PUSCH only
· For a BS supporting UL carrier aggregation, only the CC combination with the largest aggregated bandwidth per SCS is used for test.
· If there is more than one combination, the CC combination with the largest number of CCs is used for the test.
· Not mixed SCS CA combination to be tested for within a frequency range
· If more than one SCS is supported, the largest SCS is used for the test.
· Verify the performance per CC basis


	R4-1905661
	Discussion on NR BS performance test
	Huawei, HiSilicon
	Proposal 1: Choose option 1 for CA tests, i.e. not consider mixed SCS CA tests.
Proposal 2: Use the OTA Reference sensitivity level defined for Local Area BS for BS FR2 demodulation performance tests.
Proposal 3: Choose option 2 that keeps the requirements with SNR>20dB but with a declaration of testability in TS 38.141-2.
Proposal 4: Keep the previous agreement: not configure PT-RS for NR PUSCH FR2 performance requirements with QPSK including both CP-OFDM and DFT-s-OFDM waveform.


	R4-1905859
	Handling on  BS performance requirements
	ZTE Wistron Telecom
	Observation 1: there are still TBDs remaining in the excel sheets, mostly due to the lack of enough simulation result inputs.
Proposal 1: A deadline for new inputs should be set in order to avoid constantly updating BS demodulation performance requirements.
Proposal 2: If there are still TBDs after the deadline, invalidate the current derivation rules as a one-time temporary exception to replace TBDs with direct average of the available realistic results as the corresponding performance requirements.


	R4-1905999
	BS demodulation - remaining open issues
	Ericsson
	Proposal 1: For FR2 BS demodulation and conformance requirements with SNR greater than 20 dB: 
· Core requirement would remain in TS 38.104.
· Corresponding conformance requirement would be removed from TS 38.141-2
This clarification should be added in the general section (via a note or in new sub-section 8.1.3) to clarify why there is no corresponding conformance requirement, while there is a core requirement.
Observation: AWGN power level for PUSCH requirement should be aligned with E-UTRA PUSCH requirements, decreasing by 3 dB current values.
Proposal: Specify FR2 AWGN power level according to following table:
	BS type 2-O
	60 
	50
	(EISREFSENS +15) dBm   / 47.52 MHz

	
	
	100
	(EISREFSENS +15) dBm   / 95.04 MHz

	
	120 
	50
	(EISREFSENS +15) dBm   / 46.08 MHz

	
	
	100
	(EISREFSENS +15) dBm   / 95.04 MHz

	
	
	200
	(EISREFSENS +15) dBm   / 190.08 MHz

	Note: EISREFSENS is given in TS 38.104 [2]


Proposal 3: Add an applicability rule stating that only requirements for the lowest and for the highest numbers shall be tested when checking BS demodulation conformance.
Proposal 4: Re-introduce requirements for MCS 2 with PT-RS configured.


	R4-1906369
	On NR BS demodulation remaining general issues
	Nokia, Nokia Shanghai Bell
	
OTA test constraints - FR2 AWGN level
1. RAN4 to consider defining the absolute AWGN power levels for BS type 2-O using the EISREFSENS levels based on declaration D.28.

OTA test constraints - SNR upper bound
1. RAN4 to consider a third option to gather the advantages from O1 and O2:
Option 3: Add a remark in TS 38.141-2 stating that FR2 minimum performance requirements, which require a SNR value of >[20]dB in TS 38.104, cannot reliably be tested OTA. Furthermore, capture the SNR values in the corresponding test cases as “not applicable” or “n/a”.

Test applicability for CA
1. RAN4 to consider capturing option 2 for the test applicability of CA.

Removal of square brackets
1. RAN4 to consider the following timeline for simulation results delivery and square bracket removal:
For test cases agreed before the RAN4#90 meeting, including UCI multiplexing on PUSCH:
· Set deadline for simulation results submission for Rel-15 minimum requirements to August meeting this year (RAN4#92).
No more results will be accepted unless technical issues with the requirements setup are identified.
· Remove the square bracket for performance requirements at November meeting (RAN4#93).
For the remaining test cases agreed after the RAN4#90 meeting, i.e.,
· Multi-slot PUCCH
· HST PUSCH, HST PRACH
Aim to stabilise and align the simulation results until RAN4#92. Set deadline for simulation result submission for RAN4#93 and aim to also remove square brackets at RAN4#93.
The risk of not being able to remove the square brackets in RAN4#93, due to unforeseen technical issues, cannot be mitigated for these test cases.

TBD reduction via increasing span
1. RAN4 to consider lowering the number of valid inputs, instead of increasing the ideal span threshold, in order to reduce TBDs.

FR1 AWGN power levels at the BS input
1. RAN4 to re-discuss the choice of AWGN power levels for FR1 in order to stay 4dB below (per SCS calculated) wide area BS dynamic range AWGN levels, which would align with LTE.
1. RAN4 to encourage companies to evaluate the following AWGN power levels in FR1:
	Sub-carrier spacing (kHz)
	Channel bandwidth (MHz)
	AWGN power level

	15 
	5
	[-86.5] - ΔOTAREFSENS dBm / 4.5MHz

	
	10
	[-85.3] - ΔOTAREFSENS dBm / 9.36MHz

	
	20
	[-80.2] - ΔOTAREFSENS dBm / 19.08MHz

	30 
	10
	[-85.6] - ΔOTAREFSENS dBm / 8.64MHz

	
	20
	[-80.4] - ΔOTAREFSENS dBm / 18.36MHz

	
	40
	[-77.2] - ΔOTAREFSENS dBm / 38.16MHz

	
	100
	[-73.1] - ΔOTAREFSENS dBm / 98.28MHz





	R4-1906993
	Remaining issues on general aspects for NR BS demodulation
	NTT DOCOMO, INC.
	
Proposal 1: Regarding test applicability for CA, capture the previous agreements in the specification (Option1).
Observation 1: For E-UTRA conducted requirements, an absolute AWGN level that is 15dB above from WA BS REFSENS is specified.
Observation 2: For NR FR1 conducted requirements, an absolute AWGN level that is around 18dB above from WA BS REFSENS is specified with square brackets.
Proposal 2: Revisit BS demodulation AWGN level for NR FR1 conducted requirements to an absolute AWGN level that is 15 dB above REFSENS.
Proposal 3: Revisit BS demodulation AWGN level for NR FR1 OTA requirements to an absolute AWGN level that is 15 dB above OTA REFSENS.
Proposal 4: Define BS demodulation AWGN level for NR FR2 OTA requirements as follows:
Table 3: AWGN power level for FR2 at the BS input
	BS type
	Sub-carrier spacing (kHz)
	Channel bandwidth (MHz)
	AWGN power level

	BS type 2-O
	60 
	50
	EISREFSENS_50M +12

	
	
	100
	EISREFSENS_50M +15

	
	120 
	50
	EISREFSENS_50M +12

	
	
	100
	EISREFSENS_50M +15

	
	
	200
	EISREFSENS_50M +18



Proposal 5: Keep the requirements with SNR > [20] dB in both TS 38.104 and TS 38.141-2.
Proposal 6: Add note in the TS 38.141-2 applicability rules, stating that if the chamber does not support testing of FR2 minimum performance requirements which require a SNR value of >[20]dB in TS 38.104, do not need to be tested OTA




Discussions
[bookmark: _Hlk514409684]Issue 1: Test applicability rule for the reduction of test cases with correlation level low
Agreements in RAN4#90Bis meeting (R4-1904717):
· Add test applicability rule for test cases with correlation level low
· Option 1:Add the following applicability rule in TS 38.141-1:
8.2.1.2.3 Applicability of requirements for different number of RX antennas
Unless otherwise stated, a BS that has declared to support a set of RX antennas for a specific test case, is required to test the lowest and highest numbers of supported RX antennas for which requirements are defined.
· Option 2: No new rule.

Open issues:
· Reduction of number of test cases with low correlation level
· Option 1:Add the following applicability rule in TS 38.141-1: (Ericsson, Nokia)
8.2.1.2.3 Applicability of requirements for different number of RX antennas
Unless otherwise stated, a BS that has declared to support a set of RX antennas for a specific test case, is required to test the lowest and highest numbers of supported RX antennas for which requirements are defined.
· Option 2: No new rule. (Samsung)
· Option 3: only the highest numbers of supported RX antennas on the band (Huawei, CATT)

Samsung: follow LTE, no new rule. How to choose the 2 Rx out of  8Rx antennas?
	Nokia: based on BS declaration to select the connectors.
	Samsung: the two antennas are with same or different polarizations.
Nokia: follow UE demodulation discussion.
CATT: need to test the lowest Rx antenna number?
	Ericsson: from the performance point of view, it is difficult for lowest Rx antenna

Discussion:
The test applicability rule is applicable for all physical channels: PUSCH, PUCCH and PRACH?

Agreements:
For low correlation level, add the following applicability rule in TS 38.141-1: 
8.2.1.x.x Applicability of requirements for different number of RX antennas
Unless otherwise stated, a BS that has declared to support a set of RX antennas for a specific test case, is required to test the lowest and highest numbers of supported RX antennas for which requirements are defined, and the specific connectors used for testing are based on manufacturer declaration.
Unless otherwise stated, the test applicability rule is applicable for all physical channels: PUSCH, PUCCH and PRACH.
Note: Wording to be refined in the draft CR.

Issue 2: Applicability rule for CA requirements
Agreements in the last RAN4#90Bis meeting (R4-1904715):
· Encourage company to check the following test applicability for CA in next meeting
· Test applicability for CA
· Option 1: Capture the previous agreements in the specification
· For a BS supporting UL carrier aggregation, only the CC combination with the largest aggregated bandwidth per SCS is used for test.
· If there is more than one combination, the CC combination with the largest number of CCs is used for the test.
· Not mixed SCS CA combination to be tested for within a frequency range
· Verify the performance per CC basis
· Option 2: Define CA demodulation requirements for CP-OFDM PUSCH only
· For a BS supporting UL carrier aggregation, only the CC combination with largest aggregated bandwidth is used for the test.
· If there is more than one combination, the CC combination with the largest number of CCs is used for the test.
· For each CC, if more than one SCS is supported, the largest SCS is used for the test.
· Verify the performance at per CC basis.

Open issues:
1: Applicability rule for CA demodulation requirements:
Option 1: Keep the previous agreement: not consider mixed SCS for CA demodulation requirements
Option 2: Consider mixed SCS, and select the largest SCS for test if more than one SCS is supported for each selected CC (CTC, Nokia)
Option 3: Not mixed SCS for CA for test, but select the CA combination with the largest SCS for test if more than one CA combinations meet the conditions of the largest aggregated bandwidth and the largest number of CCs (CATT)
· Define CA demodulation requirements for CP-OFDM PUSCH only
· For a BS supporting UL carrier aggregation, only the CC combination with the largest aggregated bandwidth per SCS is used for test.
· If there is more than one combination, the CC combination with the largest number of CCs is used for the test.
· Not mixed SCS CA combination to be tested for within a frequency range
· If more than one SCS is supported, the largest SCS is used for the test.
· Verify the performance per CC basis

Discussion:
Example 1 from R4-1905323 (CTC) :
Table 1: Comparison of the two options
	
	BS #1: support CA with 2 CCs
· CC1: 15kHz + 20MHz
· CC2: 30kHz + 100MHz
	BS #2: support CA with 4 CCs
· CC1: 15kHz + 20MHz
· CC2: 15kHz + 10MHz
· CC3: 30kHz + 100MHz
· CC4: 30kHz + 60MHz

	Option 1
	
	No CA test as there is only one CC per SCS
	Two CA tests:
Test a): CC1+CC2 CA
Test b): CC3+CC4 CA

	Option 2
	One CA test: CC1+CC2 CA
	One CA test: CC1+CC2+CC3+CC4 CA



BS #1 is assumed that BS only supported mixed CA combination? 

Example 2 from R4-1905374 (CATT):
	SCS
	CA bandwidth
	CC combination
	CC number
	Test for option 1
	Test for option 2

	15 kHz
	100 MHz
	20*5MHz
	20
	20*5MHz
	20*5MHz

	
	
	2*5MHz+9*10MHz
	11
	
	

	
	
	2*5MHz+7*10MHz+1*20MHz
	10
	
	

	
	
	5*20MHz
	5
	
	

	
	50MHz
	5*10MHz
	5
	
	

	
	
	10*5MHz
	10
	
	

	30 kHz
	100MHz
	10*10MHz
	10
	10*10MHz
	10*10MHz

	
	
	1*100MHz
	1
	
	

	
	
	4*10MHz+1*20MHz+1*40MHz
	6
	
	



If BS supports only one SCS, the test for option 1 and option 2 are the same. If BS supports more than one SCS, for example, 2*5MHz+7*10MHz+1*20MHz (15 kHz CA combination) and 10*10MHz (30 kHz CA combination), which SCS should be tested?  If option 1 is used, both 15 kHz SCS and 30 kHz SCS should be tested. If option 3 is used, then only 30 kHz SCS will be tested. 


1 : First decide whether CA combinations with mixed SCS should be tested or not :
· Option 1 : Keep the previous agreement: not consider mixed SCS for CA demodulation requirements (CATT, Huawei, DCM)
· Option 2 : Consider mixed SCS, and select the largest SCS for test if more than one SCS is supported for each selected CC (CTC, Nokia)

Ericsson: do we have CA with mixed SCS?
	ZTE: yes
Nokia: it is based on BS delcaration on whether mixed SCS is suported.
DCM : If TDD configuration is different in CCs with different SCSs, is it possible to implement the test with option 2 ? Especailly consider OTA test

2 : If keep the previous agreement, i.e. not consider mixed SCS for CA demodulation requirements, the previous test applicability need to be polished ?
· Define CA demodulation requirements for CP-OFDM PUSCH only
· For a BS supporting UL carrier aggregation, only the CC combination with the largest aggregated bandwidth per SCS is used for test.
· If there is more than one combination, the CC combination with the largest number of CCs is used for the test.
· Not mixed SCS CA combination to be tested for within a frequency range
· If more than one SCS is supported, the largest SCS is used for the test.
· Verify the performance per CC basis
3: If agree to consider mixed SCS for CA combinations selection for test, the original wording:
· Define CA demodulation requirements for CP-OFDM PUSCH only
· For a BS supporting UL carrier aggregation, only the CC combination with largest aggregated bandwidth is used for the test.
· If there is more than one combination, the CC combination with the largest number of CCs is used for the test.
· For each CC, if more than one SCS is supported, the largest SCS is used for the test.
· Verify the performance at per CC basis.
4: Declaration of the support of uplink baseband CA 
· FFS: Whether the existing RF declarations (D.38/39/40 in 38.141-1 and D.60/1/2 in 38.141-2) can be reused

Nokia: Encourage companies to consider can we use the same Nid^0 (for DMRS sequence generation) for different CCs? 
	Samsung: the same id for the cell with different CCs

Agreements:
Further offline discussion

Issue 3: How to handle the tests with SNR > 20dB
Agreements in last meeting RAN4#90Bis (R4-1904715):
· Option 1: Remove all final requirements with SNR > 20dB
· Option 2: Keep the requirements with SNR>20dB but with a declaration of testability
· Add note in the TS 38.141-2 [3] applicability rules, stating that FR2 minimum performance requirements, which require a SNR value of >[20]dB in TS 38.104 [2], do not need to be tested OTA

Open issues:
· Option 1: Remove all final requirements with SNR > 20dB (CATT)
· Option 2: Keep the requirements with SNR>20dB but with a declaration of testability (CTC, Huawei)
· Add note in the TS 38.141-2 [3] applicability rules, stating that FR2 minimum performance requirements, which require a SNR value of >[20]dB in TS 38.104 [2], do not need to be tested OTA
· Option 3: Follow similar UE demodulation test way forward for BS demodulation test (CTC, Huawei)
· RAN4 does not put any limit on the upper SNR into the specification, It is up to each test system implementation whether a test case can be performed or not.
· Define methodology for testable baseband SNR range in [TR 38.810 -> TR 38.817-02] for scenarios without external noise sources
· Option 4: (Ericsson)
· Core requirement would remain in TS 38.104.
· Corresponding conformance requirement would be removed from TS 38.141-2
This clarification should be added in the general section (via a note or in new sub-section 8.1.3) to clarify why there is no corresponding conformance requirement, while there is a core requirement.
· Option 5: (Nokia)
· RAN4 to consider a third option to gather the advantages from O1 and O2:
Option 3: Add a remark in TS 38.141-2 stating that FR2 minimum performance requirements, which require a SNR value of >[20]dB in TS 38.104, cannot reliably be tested OTA. Furthermore, capture the SNR values in the corresponding test cases as “not applicable” or “n/a”.
· Option 6: (DCM)
· Keep the requirements with SNR > [20] dB in both TS 38.104 and TS 38.141-2.
· Add note in the TS 38.141-2 applicability rules, stating that if the chamber does not support testing of FR2 minimum performance requirements which require a SNR value of >[20]dB in TS 38.104, do not need to be tested OTA

Discussion:
· For Information: 
· TR 38.810: NR; Study on test methods (for UE only)
· TR 38.817-02: General aspects for Base Station (BS) Radio Frequency (RF) for NR

1: Keep the performance requirements with SNR>20dB in TS 38.104

2: How to handle the corresponding conformance requirements with SNR > 20dB in TS 38.141-2:
· Option 1: Keep the requirements with SNR > [20] dB in TS 38.141-2. (CTC, Huawei, DCM)
· Option 1.1: Follow similar UE demodulation test way forward (CATT, Huawei, DCM, China Telecom)
· RAN4 does not put any limit on the upper SNR into the specification, it is up to each test system implementation whether a test case can be performed or not.
· [Define methodology for testable baseband SNR range in [TR 38.817-02] for scenarios without external noise sources]
· Option 1.3: Add note in the TS 38.141-2 applicability rules, stating that if the chamber does not support testing of FR2 minimum performance requirements which require a SNR value of >[20]dB in TS 38.104, do not need to be tested OTA (Samsung, DCM, China Telecom)
· Option 2: Remove the corresponding conformance requirements (CATT, Ericsson)
· Option 3: Add a remark in TS 38.141-2 stating that FR2 minimum performance requirements, which require a SNR value of >[20]dB in TS 38.104, cannot reliably be tested OTA. Furthermore, capture the SNR values in the corresponding test cases as “not applicable” or “n/a”. (Nokia, Ericsson, ZTE)

Ericsson: option 1.3 is very ambiguous 
	Nokia: agree with Ericsson

Agreements:
1: Keep the performance requirements with SNR>20dB in TS 38.104
2: How to handle the corresponding conformance requirements with SNR > 20dB in TS 38.141-2: 
· Option 1: Keep the requirements with SNR > [20] dB in TS 38.141-2. (CTC, Huawei, DCM)
· Option 1.1: Follow similar UE demodulation test way forward (CATT, Huawei, DCM, China Telecom)
· RAN4 does not put any limit on the upper SNR into the specification, it is up to each test system implementation whether a test case can be performed or not.
· [Define methodology for testable baseband SNR range in [TR 38.817-02] for scenarios without external noise sources]
· Option 1.3: Add note in the TS 38.141-2 applicability rules, stating that if the chamber does not support testing of FR2 minimum performance requirements which require a SNR value of >[20]dB in TS 38.104, do not need to be tested OTA (Samsung, DCM, China Telecom)
· Option 3: Add a remark in TS 38.141-2 stating that FR2 minimum performance requirements, which require a SNR value of >[20]dB in TS 38.104, cannot reliably be tested OTA. Furthermore, capture the SNR values in the corresponding test cases as “not applicable” or “n/a”. (Nokia, Ericsson, ZTE)

Issue 4: AWGN power level setting for FR2
Agreements in last meeting RAN4#90Bis (R4-1904715):
· For FR2, adopt an absolute AWGN level that is 15dB above the RF sensitivity.
· FFS: which sensitivity to be used considering different BS type, different power class, different band, etc.,
· Check if the EIS value can be used
Open issues:
1: Which BS type’s reference sensitivity is used as reference?
· Option 1: Use the EISREFSENS level for wide area BS to derive the AWGN level for FR2 (CATT)
· Option 2: Use the OTA Reference sensitivity level defined for Local Area BS for BS FR2 demodulation performance tests. (Huawei)
· Option 3: Use the corresponding EISREFSENS for different BS types, i.e. wide area BS, medium and local area BS (Nokia)

2: How to specifically set the AWGN power level for FR2? See below for detailed discussion
· The specific ΔFR2_REFSENS = -3 dB for the reference direction andΔFR2_REFSENS = 0 dB for all other directions
· Scale from the BW/FRC for the EISREFSENS_50M definition to the corresponding BW under test

Discussion:
1: AWGN power levels for FR2 in the latest TS 38.141-2
Table 8.2.1.4.2-2: AWGN power level at the BS input
	BS type
	Sub-carrier spacing (kHz)
	Channel bandwidth (MHz)
	AWGN power level

	BS type 1-O
	15
	5
	[-83.5] - ΔOTAREFSENS dBm / 4.5MHz

	
	
	10
	[-80.3] - ΔOTAREFSENS dBm / 9.36MHz

	
	
	20
	[-77.2] - ΔOTAREFSENS  dBm / 19.08MHz

	
	30
	10
	[-80.7] - ΔOTAREFSENS dBm / 8.64MHz

	
	
	20
	[-77.4] - ΔOTAREFSENS dBm / 18.36MHz

	
	
	40
	[-74.2] - ΔOTAREFSENS dBm / 38.16MHz

	
	
	100
	[-70.1] - ΔOTAREFSENS dBm / 98.28MHz

	BS type 2-O
	60
	50
	TBD

	
	
	100
	TBD

	
	120
	50
	TBD

	
	
	100
	TBD

	
	
	200
	TBD



2： OTA reference sensitivity level in the latest TS 38.104
	[bookmark: _Toc5279811]10.3.3	Minimum requirement for BS type 2-O
The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel as specified in the corresponding table and annex A.1 when the OTA test signal is at the corresponding EISREFSENS level and arrives from any direction within the OTA REFSENS RoAoA.
EISREFSENS levels are derived from a single declared basis level EISREFSENS_50M, which is based on a reference measurement channel with 50MHZ BS channel bandwidth. EISREFSENS_50M itself is not a requirement and although it is based on a a reference measurement channel with 50MHz BS channel bandwidth it does not imply that BS has to support 50MHz BS channel bandwidth.
For wide area BS, EISREFSENS_50M is an integer value in the range -96 to -119 dBm. The specific value is declared by the vendor.
For medium range BS, EISREFSENS_50M is an integer value in the range -91 to -114 dBm. The specific value is declared by the vendor.
For local area BS, EISREFSENS_50M is an integer value in the range -86- to -109 dBm. The specific value is declared by the vendor.
Table 10.3.3-1: FR2 OTA Reference sensitivity requirement
	BS channel Bandwidth
(MHz)
	Sub-carrier spacing (kHz)
	FRC
	EISREFSENS level
(dBm)

	50, 100, 200
	60
	G-FR2-A1-1
	EISREFSENS_50M + ΔFR2_REFSENS

	50
	120
	G-FR2-A1-2
	EISREFSENS_50M + ΔFR2_REFSENS

	100, 200, 400
	120
	G-FR2-A1-3
	EISREFSENS_50M + 3 + ΔFR2_REFSENS

	NOTE 1:	EISREFSENS is the power level of a single instance of the reference measurement channel. This requirement shall be met for each consecutive application of a single instance of the reference measurement channel mapped to disjoint frequency ranges with a width corresponding to the number of resource blocks of the reference measurement channel each, except for one instance that might overlap one other instance to cover the full BS channel bandwidth.
NOTE 2:	The declared EISREFSENS_50M shall be within the range specified above.




Table A.1-2: FRC parameters for FR2 OTA reference sensitivity, OTA ACS, OTA in-band blocking, OTA out-of-band blocking, OTA Rx intermodulation and OTA in-channel selectivity
	Reference channel
	G-FR2-A1-1
	G-FR2-A1-2
	G-FR2-A1-3
	G-FR2-A1-4
	G-FR2-A1-5

	Subcarrier spacing (kHz)
	60
	120
	120
	60
	120

	Allocated resource blocks
	66
	32
	66
	33
	16

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

	Modulation
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK

	Code rate (Note 2)
	1/3
	1/3
	1/3
	1/3
	1/3

	[bookmark: _Hlk499884172]Payload size (bits)
	5632
	2792
	5632
	2856
	1416

	Transport block CRC (bits)
	24
	16
	24
	16
	16

	Code block CRC size (bits)
	-
	-
	-
	-
	-

	Number of code blocks - C
	1
	1
	1
	1
	1

	Code block size including CRC (bits)
(Note 3)
	5656
	2808
	5656
	2872
	1432

	Total number of bits per slot
	19008
	9216
	19008
	9504
	4608

	Total symbols per slot
	9504
	4608
	9504
	4752
	2304

	

NOTE 1:	UL-DMRS-config-type = 1 with UL-DMRS-max-len = 1, UL-DMRS-add-pos = 1 with = 2, = 11 as per table 6.4.1.1.3-3 of TS 38.211 [20].
NOTE 2:	MCS index 4 and target coding rate = 308/1024 are adopted to calculate payload size for receiver sensitivity and in-channel selectivity.
NOTE 3:	Code block size including CRC (bits) equals to K' in TS 38.212 [19], subclause 5.2.2.







3: Proposal for FR2 AWGN setting
R4-1906369 (Nokia):
Table 8.2.1.4.2-2: AWGN power level at the BS input [modified CP-OFDM example]
	BS type
	Sub-carrier spacing (kHz)
	Channel bandwidth (MHz)
	AWGN power level

	BS type 2-O
	60 
	50
	[EISREFSENS_50M + ΔFR2_REFSENS + 15 dBm / 47.20 MHz]

	
	
	100
	[EISREFSENS_50M + 3.0 + ΔFR2_REFSENS + 15 dBm / 95.04 MHz]

	
	120 
	50
	[EISREFSENS_50M + ΔFR2_REFSENS + 15 dBm / 46.08 MHz]

	
	
	100
	[EISREFSENS_50M + 3 + ΔFR2_REFSENS + 15 dBm / 95.04 MHz]

	
	
	200
	[EISREFSENS_50M + 3 + 3.0 + ΔFR2_REFSENS + 15 dBm / 190.08 MHz]



Table 8.2.2.4.2-2: AWGN power level at the BS input [modified DFT-s-OFDM example]
	BS type
	Sub-carrier spacing (kHz)
	Channel bandwidth (MHz)
	AWGN power level

	BS type 2-O
	60 kHz
	50
	[EISREFSENS_50M - 3.4 + ΔFR2_REFSENS + 15 dBm / 21.60 MHz]

	
	120 kHz
	100
	[EISREFSENS_50M + 3 - 3.4 + ΔFR2_REFSENS + 15 dBm / 43.20 MHz]



Ericsson (R4-1905999)
Proposal: Specify FR2 AWGN power level according to following table:
	BS type 2-O
	60 
	50
	(EISREFSENS +15) dBm   / 47.52 MHz

	
	
	100
	(EISREFSENS +15) dBm   / 95.04 MHz

	
	120 
	50
	(EISREFSENS +15) dBm   / 46.08 MHz

	
	
	100
	(EISREFSENS +15) dBm   / 95.04 MHz

	
	
	200
	(EISREFSENS +15) dBm   / 190.08 MHz

	Note: EISREFSENS is given in TS 38.104 [2]



DCM (R4-1906993)
Define BS demodulation AWGN level for NR FR2 OTA requirements as follows:
Table 3: AWGN power level for FR2 at the BS input
	BS type
	Sub-carrier spacing (kHz)
	Channel bandwidth (MHz)
	AWGN power level

	BS type 2-O
	60 
	50
	EISREFSENS_50M +12

	
	
	100
	EISREFSENS_50M +15

	
	120 
	50
	EISREFSENS_50M +12

	
	
	100
	EISREFSENS_50M +15

	
	
	200
	EISREFSENS_50M +18



CATT (R4-1905374)
Use the EISREFSENS level for wide area BS to derive the AWGN level for FR2.

Huawei (R4-1905661)
Use the OTA Reference sensitivity level defined for Local Area BS for BS FR2 demodulation performance tests.

EISREFSENS for different BS classes:
Option 1: one declared EISREFSENS_50M for each BS class (Nokia, Ericsson, DCM, ZTE)
Option 2: EISREFSENS level for wide area BS (CATT)
Option 3: EISREFSENS level for local area BS (Huawei)
CATT: for FR1, we used the AWGN for wide area BS.


Observations:
1: The specific ΔFR2_REFSENS = -3 dB for the reference direction and ΔFR2_REFSENS = 0 dB for all other directions
2: Scale from the BW/FRC for the EISREFSENS_50M definition to the corresponding BW under test for DFT-s-OFDM
· Comments: whether it is necessary to scale the AWGN power level for DFT-s-OFDM for the effective RBs under test? Or just apply the AWGN power level on the full bandwidth as per the BW under test?
3: AWGN power level is set per SCS that is same as UE demod requirements, it is future proof, no need to update when new more bandwidth is added? For example, define the AWGN level as [xx] dBm/60 kHz, [xx] dBm/120 kHz

Agreements:
Check the numbers in the following tables during the meeting:
AWGN power level at the BS input [CP-OFDM, DFT-s-OFDM PUSCH and PRACH]
	BS type
	Sub-carrier spacing (kHz)
	Channel bandwidth (MHz)
	AWGN power level

	BS type 2-O
	60 
	50
	[EISREFSENS_50M + ΔFR2_REFSENS + 15 dBm / 47.20 MHz]

	
	
	100
	[EISREFSENS_50M + 3.0 + ΔFR2_REFSENS + 15 dBm / 95.04 MHz]

	
	120 
	50
	[EISREFSENS_50M + ΔFR2_REFSENS + 15 dBm / 46.08 MHz]

	
	
	100
	[EISREFSENS_50M + 3 + ΔFR2_REFSENS + 15 dBm / 95.04 MHz]

	
	
	200
	[EISREFSENS_50M + 3 + 3.0 + ΔFR2_REFSENS + 15 dBm / 190.08 MHz]


Where ΔFR2_REFSENS = -3dB

EISREFSENS_50M for different BS classes:
· Use one declared EISREFSENS_50M for each BS class
· Capture this agreement in the WF and not add any additional description in TS 8.141-2.

Issue 5: AWGN power level setting for FR1
Agreements in the previous meeting RAN4#90Bis:

Open issues:
1: Align the AWGN power level for PUSCH with LTE PUSCH. There is different AWGN power level for PUSCH from PUCCH and PRACH in LTE
2: Re-discuss the current AWGN power level for FR1 (R4-1906369)

Discussion:
Ericsson (R4-1905999)
Observation: AWGN power level for PUSCH requirement should be aligned with E-UTRA PUSCH requirements, decreasing by 3 dB current values.

DCM (R4-1906993)
Revisit BS demodulation AWGN level for NR FR1 conducted requirements to an absolute AWGN level that is 15 dB above REFSENS.

Nokia (R4-1906369)
RAN4 to re-discuss the choice of AWGN power levels for FR1 in order to stay 4dB below (per SCS calculated) wide area BS dynamic range AWGN levels, which would align with LTE.
RAN4 to encourage companies to evaluate the following AWGN power levels in FR1:
	Sub-carrier spacing (kHz)
	Channel bandwidth (MHz)
	AWGN power level

	15 
	5
	[-86.5] - ΔOTAREFSENS dBm / 4.5MHz

	
	10
	[-85.3] - ΔOTAREFSENS dBm / 9.36MHz

	
	20
	[-80.2] - ΔOTAREFSENS dBm / 19.08MHz

	30 
	10
	[-85.6] - ΔOTAREFSENS dBm / 8.64MHz

	
	20
	[-80.4] - ΔOTAREFSENS dBm / 18.36MHz

	
	40
	[-77.2] - ΔOTAREFSENS dBm / 38.16MHz

	
	100
	[-73.1] - ΔOTAREFSENS dBm / 98.28MHz



AWGN power level setting for FR1
· Option 1: Keep the existing numbers in TS 38.141-1/2
· Option 2: for FR1 PUSCH, decrease the AWGN level in TS 38.141-1/2 by 3 dB (same as LTE) (Ericsson, Nokia)
· Option 3: for FR1 PUSCH, PUCCH and PRACH, decrease the AWGN level in TS 38.141-1/2 by 3 dB

Agreements:
AWGN power level setting for FR1
· for FR1 PUSCH, decrease the AWGN level in TS 38.141-1/2 by 3 dB
· Use the following table for BS 1-O in PUSCH test
	Sub-carrier spacing (kHz)
	Channel bandwidth (MHz)
	AWGN power level

	15 
	5
	[-86.5] - ΔOTAREFSENS dBm / 4.5MHz

	
	10
	[-85.3] - ΔOTAREFSENS dBm / 9.36MHz

	
	20
	[-80.2] - ΔOTAREFSENS dBm / 19.08MHz

	30 
	10
	[-85.6] - ΔOTAREFSENS dBm / 8.64MHz

	
	20
	[-80.4] - ΔOTAREFSENS dBm / 18.36MHz

	
	40
	[-77.2] - ΔOTAREFSENS dBm / 38.16MHz

	
	100
	[-73.1] - ΔOTAREFSENS dBm / 98.28MHz



DCM to check the numbers for LTE PRACH offline




Issue 6: Handling on BS performance requirements
Agreements in the previous meeting RAN4#90Bis:

Open issues:
1: Removal the square brackets and deadline for the results submission
After RAN4#90Bis meeting, email discussion was initiated by Huawei to discuss the simulation results submission deadline, but due to the limited meeting cycle, no conclusion:
1. Set deadline for Rel-15 simulation results submission to August RAN4#92 meeting this year. No more results will be accepted except technical issues are identified, with the following exceptions:
•             UCI multiplexing on PUSCH
•             Multi-slot PUCCH
•             HST
1. Remove the square brackets for performance requirements with SNR already set in the specification at December RAN4#93 meeting this year.

2: Others, all the followings depend on how many TBD will be left during this meeting as per the latest results submission
1. Increasing the ideal span threshold from 2dB to 2.5dB
1. Apply minimum 2 companies for the SNR selection procedure if still no enough companies deliver inputs for those TBD cases
1. For information: number of TBDs (by Nokia)
	Ideal Span Threshold
	2
	2,5
	2
	2,5

	Impairment Span Threshold
	4
	4
	3
	3

	Number of TBDs
	93
	74
	104
	89




Discussion:
1: Removal the square brackets and deadline for the results submission
R4-1906369 (Nokia) :
· For test cases agreed before the RAN4#90 meeting:
· Set deadline for simulation results submission for Rel-15 minimum requirements to August meeting this year (RAN4#92).
No more results will be accepted unless technical issues with the requirements setup are identified.
· Remove the square bracket for performance requirements at November meeting (RAN4#93/92bis).
· For the remaining test cases agreed after the RAN4#90 meeting, i.e.,
· Multi-slot PUCCH
· HST PUSCH, HST PRACH
· UCI multiplexing on PUSCH
Aim to stabilise and align the simulation results until RAN4#92. Set deadline for simulation result submission for RAN4#93 and aim to also remove square brackets at RAN4#93.
The risk of not being able to remove the square brackets in RAN4#93, due to unforeseen technical issues, cannot be mitigated for these test cases.

Samsung: for UCI over PUSCH, the same deadline for HST and multi-slot PUCCH
CTC: deadline to remove [] on OTA MU?
	Nokia: August?
	Keysight: 

2: Increasing the ideal span threshold from 2dB to 2.5dB
· Option 1: Yes
· Option 2: No
CTC: discuss it in the last meeting for result collection
Nokia: there are still many TBDs if the threshold is decreased. 

3: How to remove the TBDs in October
Option 1: Apply minimum 2 companies for the SNR selection procedure if still no enough companies deliver inputs for those TBD cases
Option 2: average all the inputs as one-time exception

4: Deadline for updating the results in the meeting: Wednesday evening?
After the results submission during this meeting, we can double check, how many TBD are left

Agreements:	
Deadline for the results submission and square bracket removal
· For MU and TT for OTA test
· Remove the square brackets by October meeting this year (RAN4#92bis).
· For test cases agreed before the RAN4#90 meeting:
· Set deadline for simulation results submission for Rel-15 minimum requirements to October meeting this year (RAN4#92bis).
No more results will be accepted unless technical issues with the requirements setup are identified.
· Remove the square bracket for performance requirements at November meeting (RAN4#93).
· For the remaining test cases agreed after the RAN4#90 meeting, i.e.,
· Multi-slot PUCCH
· HST PUSCH, HST PRACH
· UCI multiplexing on PUSCH
Aim to stabilise and align the simulation results until RAN4#92 (August). Set deadline for simulation result submission for RAN4#93 (November) and aim to also remove square brackets at RAN4#93 (November).

Deadline for updating the results in the meeting: Wednesday evening



PUSCH
Contributions list and summary of proposals
	Tdoc
	Title
	Source
	Proposal

	R4-1905431
	Updated simulation results for NR UCI on PUSCH
	Samsung
	Proposal 1:  The payload of 7 bit UCI information is fixed as [c0, c1… c4] = [0 1 0 1 0] for CSI part1 and [c0, c1] = [1 0] for CSI part2, the lowest order information c0 in CSI part1 is mapped to the RI information.
Proposal 2:  The test applicability for UCI on PUSCH with different allocation type is same with the test applicability for PUSCH with different allocation type.


	R4-1905661
	Discussion on NR BS performance test
	Huawei, HiSilicon
	Proposal 4: Keep the previous agreement: not configure PT-RS for NR PUSCH FR2 performance requirements with QPSK including both CP-OFDM and DFT-s-OFDM waveform.


	R4-1905999
	BS demodulation - remaining open issues
	Ericsson
	Proposal 4: Re-introduce requirements for MCS 2 with PT-RS configured.


	R4-1906370
	On NR PUSCH demodulation requirements
	Nokia, Nokia Shanghai Bell
	Proposal 1: RAN4 to consider choosing Option 1: Re-introduce previous test cases for MCS 2 with PT-RS enabled.
Proposal 2: RAN4 to consider adding the following applicability rule in TS 38.141-1:
8.2.1.2.3 Applicability of requirements for different number of RX antennas
Unless otherwise stated, a BS that has declared to support a set of RX antennas for a specific test case, is required to test the lowest and highest numbers of supported RX antennas for which requirements are defined.
Proposal 3: RAN4 to not introduce space handling of test cases achieving the chosen TPUT metric, but not achieving the full TPUT.
Observation 1: The performance requirements for Type B TDRA and 2TX antenna cases are fully TBD. Mostly this seems to be due to a lack of simulation inputs from the participating companies.
Proposal 4: If no further companies deliver input for Type B TDRA and 2TX antenna cases, RAN4 to consider applying the SNR selection procedure with a minimum number of 2 companies.


	R4-1906994
	Remaing issues on NR PUSCH
	NTT DOCOMO, INC.
	Proposal 1: Keep test cases with DMRS configuration 1+0 for FR2.
Proposal 2: Re-introduce previous test cases for MCS 2 with PT-RS enabled (Option 1).
Proposal 3: For FR1 and FR2, introduce PUSCH requirements with 30% throughput metric in TEI-15 or Rel.16.
Proposal 4: For FR1 and FR2, introduce PUSCH requirements with 1 RB allocation in TEI-15 or Rel.16.




[bookmark: _Hlk514434712]Discussions
Issue 1: Reduction of test cases
Agreements in the previous meeting RAN4#90(R4-1902434):
· Cases that can achieve 70% max TP but cannot achieve max TP.
· Further check and discuss.

Open issues:
1: RAN4 to not introduce space handling of test cases achieving the chosen TPUT metric, but not achieving the full TPUT. (Nokia)

Discussion:


Agreements:



Issue 2: UCI multiplexing on PUSCH
Agreements in last meeting RAN4#90Bis (R4-1904716):
· Payload content:
· 7 bits:
· [0 1 0 1 0] for CSI part1
· Other options are not precluded 
· [1 0] for CSI part2
· Other options are not precluded
Open issues:
1: The payload content with 7 bits setting

2: Test applicability

Discussion:
1: The specific payload content setting
· Payload content (Samsung):
· 7 bits:
· [c0, c1… c4] =  [0 1 0 1 0] for CSI part1
· [c0, c1] =  [1 0] for CSI part2
· c0 is mapped to RI information
Nokia: it is based on RAN1 spec, no need to specify. Face the risk that RAN1 updates the spec in the future.
Samsung: clarification of the sequence of payload content.
Ericsson: the same concern as Nokia.

2: Test applicability (Samsung)
Same test applicability as PUSCH about PUSCH resource mapping Type A and type B


Agreements:
The specific payload content setting: further discuss the need of specifying it in RAN4 spec

Test applicability
Same test applicability as PUSCH about PUSCH resource mapping Type A and type B



Issue 3: PT-RS configuration for MCS2
Agreements in last meeting RAN4#90Bis (R4-1904717):
· Restore balance of test case coverage and consistency by:
· Option 1: Re-introduce previous test cases for MCS 2 with PT-RS enabled.
· Option 2: No change.
· Other options not precluded

Open issues:
· Option 1: Re-introduce previous test cases for MCS 2 with PT-RS enabled
· Option 2: No change

Discussion:
FR2: PT-RS configuration for QPSK: 
· Option 1: Re-introduce previous test cases for MCS 2 with PT-RS enabled. (Ericsson, Nokia, DCM)
· Option 2: No change. (Huawei, Samsung, CATT)
ZTE: want to confirm this is non-technical issue for option 1
	Nokia, Ericsson: yes
Samsung: for technical point of view, it is not beneficial to configure PTRS for low MCS
Nokia: no need to repeat the technical discussion. The purpose is just to balance the test coverage.
CATT: For FR2, considering that the test case with >20dB SNR cannot be tested, the test coverage for DMRS 1+0 and DMRS 1+1 is also different.
Nokia: we agreed to balance the test coverage when introducing the test for PUSCH without PT-RS. 

Agreements:


Issue 4: Additional DM-RS
Agreements in last meeting RAN4#90Bis (R4-1904717):
· Removal of test cases with DMRS configuration 1+0
· For FR1, remove all PUSCH test cases with DMRS configuration 1+0 for type A and type B;

Discussion:
DM-RS configuration for FR2: 
· Option 1: Keep test cases with DMRS configuration 1+0 for FR2. (DCM)

Agreements:
DM-RS configuration for FR2: 
· Keep test cases with DMRS configuration 1+0 for FR2. 
Huawei would like to check 

PUCCH
Contributions list and summary of proposals
	Tdoc
	Title
	Source
	Proposal

	R4-1906371
	On NR multi-slot PUCCH demodulation requirements
	Nokia, Nokia Shanghai Bell
	Proposal 1: RAN4 to consider choosing option 3. If no unanimous decision can be reached, majority decision between option 1 and option 3 is acceptable.

	R4-1905858
	Simulation results for multi-slot PUCCH
	ZTE Wistron Telecom
	Observation 1: inter-slot frequency hopping leads to 1~1.5 dB gain over intra-slot frequency hopping.
Proposal 1: Enables inter-slot frequency hopping to define multi-slot PUCCH performance requirements.

	
	
	
	



Discussions
Issue 1: Multi-slot PUCCH
Agreements in the previous meeting [RAN4#90Bis R4-1904719]:
· Frequency hopping
· Option 1: Inter-slot frequency hopping enabled and intra-slot frequency hopping disabled
· Option 2: both intra and inter slot frequency hopping are disabled
· Option 3: Inter-slot frequency hopping disabled, and intra-slot frequency hopping enabled

Open issues:
· Frequency hopping
· Option 1: Inter-slot frequency hopping enabled and intra-slot frequency hopping disabled (ZTE, Nokia’s second preference, Samsung, China Telecom, Ericsson)
· Option 2: both intra and inter slot frequency hopping are disabled
· Option 3: Inter-slot frequency hopping disable and intra-slot frequency hopping enabled (Nokia’s first preference, CATT)


Discussion:
About 1dB (R4-1906371) or 1~1.5dB (R4-1905858) gain was observed by company from the simulation results of Option 1 compared to Option 3 considering the inter-slot frequency hopping enabled.


Agreements:
· Frequency hopping
· Option 1: Inter-slot frequency hopping enabled and intra-slot frequency hopping disabled


PRACH
Contributions list and summary of proposals
	Tdoc
	Title
	Source
	Proposal

	
	
	
	



Discussions
Issue 1: Nil
Agreements in the last meeting:	

Open issues:


Discussion:


Agreements:


HST
Contributions list and summary of proposals
	Tdoc
	Title
	Source
	Proposal

	R4-1905430
	Discussion and simulation results for NR HST PUSCH
	Samsung
	Proposal 1:  DMRS with 1+1+1 configuration should be considered for NR HST PUSCH performance requirement with 15 KHz and 30 KHz SCS for CP-OFDM and DFT-s-OFDM.
Proposal 2:  DMRS with 1+1+1 configuration should be considered to support 2000Hz maximum Doppler shift value for 30 KHz SCS.


	R4-1905434
	Discussion and simulation results for NR HST PRACH
	Samsung
	Proposal 1:  Reusing the same test parameters with (Ncs, logical sequence index, v) specified in LTE for NR PRACH format 0
	Burst format
	Restricted Set
	Ncs
	Logical sequence index
	v

	0
	Type A
	15
	384
	0

	
	Type B
	15
	30
	30





	R4-1905660
	Discuss on HST demodulation requirements for Rel-15 NR BS
	Huawei, HiSilicon
	Observation 1: There is big performance gain for DMRS 1+1+1 compared to DMRS configuration 1+1 for 15kHz SCS with 1150Hz Doppler shift.
Observation 2: Similar performance gain for DMRS 1+1 and DMRS 1+1+1 for 30kHz SCS with 1150Hz Doppler shift.
Observation 3: It is not applicable for 30kHz SCS with 2000Hz Doppler shift to use DMRS configuration 1+1.

Proposal 1: Define PRACH performance requirements with restricted set B only, and reuse LTE requirements under AWGN as defined in TS 36.104.


	R4-1906368
	NR Rel-15 HST evaluation results
	Nokia, Nokia Shanghai Bell
	Simulation results

	R4-1905997
	HST for NR BS demod in Rel-15 - PUSCH considerations
	Ericsson
	Observation 1: With the proposed (1+1) DM-RS parameters and l0 = 3 [1],
· it is inadequate to estimate maximum Doppler shift = 1150 Hz at 15 kHz SCS and maximum Doppler shift = 2000 Hz at 30 kHz SCS.
Observation 2: Maximum frequency offsets that can be estimated unambiguously with DM-RS symbols in PUSCH mapping type B configuration are smaller than that achievable with the same number of DM-RS symbols of the corresponding PUSCH mapping type A configuration.
· The same DM-RS configurations may not be necessary adequate for both PUSCH mapping type A and PUSCH mapping type B, which is not the case for the scenarios currently proposed in the WF but should be taken into consideration if the requirements with PUSCH mapping type B should also be defined when different scenarios are to be proposed.
Proposal 1: l0 = 2 with PUSCH mapping type A to align to other PUSCH test cases.
Proposal 2: Consider (1+1+1) DM-RS symbol configurations for both 15 kHz SCS and 30 kHz SCS to ensure unambiguous frequency offset estimation and to provide reliable channel estimation which is even more critical at high speed. Moreover, this DM-RS configuration is already used for msg3 PUSCH for similar reasons.
Proposal 3: fd = 1150 Hz and fd = 2000 Hz for 15 kHz SCS and 30 kHz SCS.
Proposal 4: Only consider CP-OFDM for HST requirements.


	Revised R4-1905998
	HST for NR BS demod in Rel-15 - PRACH considerations
	Ericsson
	Evaluation results on the PRACH restricted set type B

	R4-1906372
	On high speed train related PUSCH requirements for NR BS demodulation in Rel-15
	Nokia, Nokia Shanghai Bell
	Proposal 1: RAN4 to consider using Frequency domain resource allocation of “full applicable test bandwidth” with transform precoding enabled.
Observation 1: DMRS configuration 1+1 is unreliable in achieving 70% of the maximum throughput, in all tested bands.
Observation 2: For DMRS configuration 1+1+1, the maximum allowable doppler frequency shifts covers the complete range of options.
Proposal 2: RAN4 to consider configuring PT-RS (e.g., KPT-RS=2 and LPT-RS=1) in the Rel-15 HST PUSCH minimum performance requirement system configuration to increase feasibility

	R4-1906373
	On high speed train related PRACH requirements for NR BS demodulation in Rel-15
	Nokia, Nokia Shanghai Bell
	Observation 1: The counterintuitive results obtained for restricted type B for FO=1875Hz and FO=2000Hz, will need to be compared to other companies’ observations and studied further. Though, it is currently expected to be a simulation artefact.
Observation 2: For AWGN propagation conditions the system setup can handle the chosen frequency setups sufficiently well.
Observation 3: For TDLC propagation conditions with a doppler frequency of 100Hz (15kph @ 3.6 GHz), the system setup can handle the chosen frequency setups sufficiently well.
This lead us the following proposals:
Proposal 1: RAN4 to consider PRACH HST performance requirements with AWGN propagation conditions, as detailed in the WF [1].
Proposal 2: RAN4 to re-evaluate PRACH HST feasibility for TDL models with doppler frequencies of {1340, 1875, 2000} Hz and adapt the performance requirements accordingly.

	R4-1906995
	NR PUSCH for high speed in Rel.15
	NTT DOCOMO, INC.
	Observation 1: If single tap HST tests for BS demodulation are not introduced in Rel.15, it means that NR Rel.15 does not support HST scenario even though a single tap HST is a mandatory feature without UE capability signalling.
Observation 2: Even if continue discussion on HST in TEI15, there is no impact to existing BSs since the single tap HST tests are optional in BS demodulation.
Proposal 1: Introduce NR HST requirements including PUSCH and PRACH in Rel.15.
Proposal 2: Define parameters for NR HST as follows:
Table 2: Proposed parameters for NR high speed train scenario
	 Parameter
	Value

	
	Scenario 3

	[image: ]
	300 m

	[image: ]
	2 m

	[image: ]
	300 km/h

	[image: ]
	15kHz SCS: 1150Hz
30kHz SCS: 2000Hz



Table 3: Proposed parameters for NR high speed train test
	Parameter
	Value

	
	FR1
	FR1

	Transform precoding
	Disabled
	Enabled

	Number of Tx
	1
	1

	Number of Rx
	2
	2

	Number of layers
	1
	1

	Transmission scheme
	Identity matrix (TPMI index 0)
	Identity matrix (TPMI index 0)

	DMRS type
	type 1
	type 1

	Number of DMRS symbols
	Option 1: DMRS 1+1, the position of FL DMRS l0= 3 for both 15kHz and 30kHz SCS
Option 2: DMRS 1+1+1 for 15kHz and 30kHz SCS
	Option 1: DMRS 1+1, the position of FL DMRS l0= 3 for both 15kHz and 30kHz SCS
Option 2: DMRS 1+1+1 for 15kHz and 30kHz SCS

	symbols length
	14
	14

	start symbol index
	0
	0

	Time domain resource allocation type
	type A
	type A

	Frequency domain resource
	Full applicable test bandwidth
	15kHz: 25 PRB; 30kHz: 24 PRB (middle of test BW)

	MCS index
	2
	2

	Carrier frequency (GHz)
	15kHz SCS: 2.1GHz
30kHz SCS: 3.6GHz
	15kHz SCS: 2.1GHz
30kHz SCS: 3.6GHz

	Propagation condition
	Scenario 3 with AWGN
	Scenario 3 with AWGN

	SCS and BW
	15kHz: 5MHz, 10MHz, 20MHz; 
30kHz: 10MHz, 20MHz, 40MHz, 100MHz

	PTRS
	Not configured
	Not configured

	Timing offset
	0
	0

	Frequency offset
	0
	0

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

	Number of HARQ transmissions 
	4
	4

	Testing metric
	SNR @30% of maximum throughput SNR @70% of maximum throughput
	SNR @30% of maximum throughput SNR @70% of maximum throughput


Proposal 3: Agree on draft CRs to introduce NR HST to BS demodulation.


	R4-1907157
	NR PRACH for high speed in Rel.15
	NTT DOCOMO, INC.
	Proposal 1: Introduce PRACH performance requirements for format 0 with restricted set type A and B.
Table 1: Proposed parameters for NR high speed train test
	Parameter
	value

	
	Restricted set type A
	Restricted set type B

	Number of Tx
	1
	1

	Number of Rx
	2, 4, 8
	2, 4, 8

	Preamble format
	Format 0
	Format 0

	Frequency offset / Propagation condition
	0Hz: AWGN
400Hz: TDLC300-100
625Hz: AWGN
1340Hz: AWGN
	0Hz: AWGN
400Hz: TDLC300-100
625Hz: AWGN
[2000Hz]: AWGN

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

	Testing metric
	False alarm probability: 0.1%
missed detection: 99%
	False alarm probability: 0.1%
missed detection: 99%


Proposal 2: Agree on draft CRs to introduce PRACH format 0 with restricted set type A and B.



Discussions
Issue 1: PUSCH requirements for HST
Agreements in the previous meeting RAN4#90Bis (R4-1904720):
· Release to define NR BS HST requirements
· Option 1: Release 15
· Option 2: Release 16 with starting point of 350km/h on the same Band 1 as LTE
· One of the above options will be decided based on the outcome of the evaluation. 
· UE speed
· 300km/h
· Carrier frequency (Band)
· 15kHz SCS
· Band n1 (2.1GHz)
· 30kHz SCS
· Band n77 (3.6GHz) 
· Maximum Doppler shift
· 15kHz SCS
· 1150Hz
· 30kHz SCS
· Option 1: 2000Hz
· Option 2: 1150Hz
· Channel model
· AWGN (Single tap HST)
· BS-Railway track distance (Dmin) and Initial distance of the train from BS (Ds/2):
· Same as LTE HST scenario 3 for tunnel
	Parameter
	Value

	
	Scenario 3

	Ds
	300 m

	Dmin
	2 m

	

	300 km/h

	

	For 15kHz SCS: 1150Hz
For 30kHz SCS: 
 - Option 1: 2000Hz  
 - Option 2: 1150Hz


· Antenna configuration
· 1x2
· DMRS configuration
· Baseline: DMRS 1+1, the position of FL DMRS l0 = 3 for both 15kHz and 30kHz SCS
· DMRS 1+1+1 for 30kHz SCS is welcome to provide evaluation results
· Time domain resource allocation type
· Type A
· Transform precoding
· Option 1: Both enable and disable
· Option 2: disable 
· MCS index
· MCS 2
· SCS and BW
· Transform precoding disable: 
· 15kHz: 10MHz; 
· 30kHz: 40MHz;
· Transform precoding enable: 
· 15kHz: 5MHz; 
· 30kHz: 10MHz.
· Testing metric
· SNR @70% of maximum throughput

Open issues:
· Release to define NR BS HST requirements
· Option 1: Release 15
· Option 2: Release 16 with starting point of 350km/h on the same Band 1 as LTE
· Maximum Doppler shift
· 30kHz SCS
· Option 1: 2000Hz
· Option 2: 1150Hz
· DMRS configuration
· Baseline: DMRS 1+1, the position of FL DMRS l0 = 3 for both 15kHz and 30kHz SCS
· DMRS 1+1+1 for 30kHz SCS is welcome to provide evaluation results
· Transform precoding
· Option 1: Both enable and disable
· Option 2: disable 

Discussion:
DMRS configuration for both 15 kHz and 30 kHz SCS
· Option 1: DMRS 1+1 (DCM)
· Option 2: DMRS 1+1+1 (Samsung, Ericsson, DCM, [Huawei], [Nokia])
l0 for PUSCH mapping type A
· Option 1: l0 = 3 (Samsung)
· Option 2: l0 = 2 (Ericsson, DCM)
Nokia: only simulated option 1 in this meeting. No preference until both options are simulated.
Samsung: the performance is worse with option 2. only simulated option 1. 
DCM: option 2 is the default configuration. For option 1, there would be risk that UE has not implemented it even if it is a mandatory feature. Need to check the UE Tx requirement. 
PUSCH mapping type
· Option 1: type A
· Option 2: type A and B
Maximum Doppler shift 
· 15 kHz SCS
· Option 1: 1150Hz with DMRS 1+1+1 (Ericsson, DCM, Samsung, Nokia)
· Option 2: 1340Hz with DMRS 1+1+1 (DCM, Nokia)
Samsung: option 1 is based on 300km/h agreed in the last meeting. If option 2 is used, need to re-run simulation.
Huawei: what is gain to use 2 additional DMRS, it is sufficient to use 1 additional DMRS
Nokia: it is not achievable with 1 additional DMRS based on our result and another company’s result
		DCM: we agreed to use DMRS 1+1+1, BS is capable of handling 1340Hz Doppler shift
		Ericsson: need to check option 2 based on the simulation in the next meeting
		Nokia: it is ok to include new option since the evaluation could not be finished in this meeting in any case.
· 30 kHz SCS
· Option 1: 2000Hz with DMRS 1+1+1 (Samsung, Ericsson, DCM)
Waveform
· Option 1: DFT-S-OFDM and CP-OFDM (DCM, China Telecom)
· Option 2: CP-OFDM (Ericsson)
· Option 3: DFT-S-OFDM
DCM: DFT is more important
PRB allocation for DFT-s-OFDM
· Option 1: 25 PRB for 15kHz; 24 PRB for 30kHz (middle of test BW) (Same as non-HST DFT-s-OFDM test) 
· Option 2: full applicable test bandwidth (Nokia)
· Note: for FR1, the PRB number in option 1 is identical to that in option 2 
Nokia: what is motivation to use option 1 for HST scenario
DCM: ok to use option 2
SCS and BW
· Option 1 (DCM): 
· 15kHz: 5MHz, 10MHz, 20MHz; 
· 30kHz: 10MHz, 20MHz, 40MHz, 100MHz
· Option 2 (same as non-HST PUSCH test): 
· CP-OFDM
· 15kHz: 5MHz, 10MHz, 20MHz; 
· 30kHz: 10MHz, 20MHz, 40MHz, 100MHz
· DFT-S-OFDM
· 15kHz: 5MHz 
· 30kHz: 10MHz
Testing metric
· Option 1 (DCM): 30% and 70% TP
· Option 2: same as non-HST PUSCH test
Release to define NR BS HST requirements
· Option 1: Release 15 (DCM)



Agreements:
Maximum Doppler shift 
· 30 kHz SCS: 2000Hz
· 15 kHz SCS: 
· 1340Hz if there is no technical issue identified
· 1150Hz if there is some technical issue with 1340Hz
· Decision to be made in the next meeting based on the evaluation.
DMRS configuration for both 15 kHz SCS and 30 kHz SCS
· DMRS 1+1+1
PUSCH mapping type
· Option 1: type A
l0 for PUSCH mapping type A
· Option 1: l0 = 3 
· Option 2: l0 = 2
· If it is not possible to make decision in this meeting, pick one test case for performance comparison in the next meeting.
PRB allocation for DFT-s-OFDM
· The same configuration as the existing DFT-s-OFDM PUSCH test
Waveform
· Option 1: DFT-S-OFDM and CP-OFDM
Samsung would like to check



Issue 2: PRACH requirements for HST
Agreements in the previous meeting RAN4#90Bis(R4-1904720):
· PRACH performance requirements for HST
· Baseline: Restricted set type B
· Restricted set type A is welcome to provide evaluation results
· Burst format
· Burst format 0
· Channel model and frequency offset
· Reuse parameters of requirements for burst format 0 from LTE
· AWGN
· Baseline: AWGN with 1875 Hz frequency offset for restricted set type B
            FFS: AWGN with 2000 Hz frequency offset for restricted set type B
· AWGN with 1340 Hz frequency offset for restricted set type A is welcome to provide evaluation results
· TDLC300-100
· Base line: TDLC300-100 with 400Hz frequency offset for restricted set type B
· TDLC300-100 with 400Hz frequency offset for restricted set type A is welcome to provide evaluation results
Open issues:
1: The restricted set type for test
· Restricted set Type B
· FFS: Restricted set Type A

2: Frequency offset under AWGN
· Frequency offset for restricted set Type B
· 1875 Hz
· FFS: 2000 Hz 

· Frequency offset for restricted set Type A if agreed
· 1340 Hz

4: Test preamble configuration (Ncs, logical sequence index, v)

5: Others (R4-1907157, NTT DoCoMo)

Background Information :
· Frequency offset in LTE
· 1340 Hz frequency offset for restricted set Type A
· 1875 Hz frequency offset for restricted set Type B
TS 36.104: 
Table 8.4.2.1-2 PRACH missed detection requirements for High speed Mode restricted set type A
	Number of TX antennas
	Number of RX antennas
	Propagation conditions and
correlation matrix (Annex B)
	Frequency offset
	SNR [dB]

	
	
	
	
	Burst format 0
	Burst format 1
	Burst format 2
	Burst format 3

	1
	2
	AWGN
	0
	-14.1
	-14.2
	-16.3
	-16.6

	
	
	ETU 70 Low
	270 Hz
	-7.4
	-7.3
	-9.3
	-9.5

	
	
	AWGN
	625 Hz
	-12.4
	-12.3
	-14.4
	-14.4

	
	
	AWGN
	1340 Hz
	-13.4
	-13.5
	-15.5
	-15.7

	
	4
	AWGN
	0
	-16.9
	-16.6
	-18.9
	-18.8

	
	
	ETU 70 Low
	270 Hz
	-11.8
	-11.4
	-13.7
	-13.7

	
	
	AWGN
	625 Hz
	-14.9
	-14.6
	-16.8
	-16.8

	
	
	AWGN
	1340 Hz
	-15.9
	-15.5
	-17.8
	-17.8

	
	8
	AWGN
	0
	-19.3
	-19.1
	-20.9
	-21.0

	
	
	ETU 70 Low
	270 Hz
	-15.6
	-15.1
	-17.0
	-17.0

	
	
	AWGN
	625 Hz
	-17.7
	-17.4
	-19.3
	-19.4

	
	
	AWGN
	1340 Hz
	-18.7
	-18.4
	-20.5
	-20.5



Table 8.4.2.1-5 PRACH missed detection requirements for High speed Mode restricted set type B
	Number of TX antennas
	Number of RX antennas
	Propagation conditions and
correlation matrix (Annex B)
	Frequency offset
	SNR [dB]

	
	
	
	
	Burst format 0
	Burst format 1
	Burst format 2
	Burst format 3

	1
	2
	AWGN
	0
	-14.5
	-14.1
	-16.7
	-16.8

	
	
	AWGN
	625
	-12.0
	-11.7
	-13.9
	-13.9

	
	
	ETU 70 Low
	270 Hz
	-7.3
	-6.9
	-9.1
	-9.2

	
	
	AWGN
	1875 Hz
	-11.8
	-11.4
	-13.8
	-14.0

	
	4
	AWGN
	0
	-17.1
	-16.6
	-19.1
	-19.1

	
	
	AWGN
	625
	-14.4
	-14.1
	-16.1
	-16.2

	
	
	ETU 70 Low
	270 Hz
	-11.8
	-11.3
	-13.5
	-13.4

	
	
	AWGN
	1875 Hz
	-14.2
	-13.8
	-15.9
	-16.3

	
	8
	AWGN
	0
	-19.6
	-19.1
	-21.2
	-21.2

	
	
	AWGN
	625
	-16.4
	-16.3
	-18.1
	-18.2

	
	
	ETU 70 Low
	270 Hz
	-15.3
	-15.1
	-17.1
	-17.5

	
	
	AWGN
	1875 Hz
	-16.3
	-16.0
	-18.0
	-18.4



· Test preamble configurations in LTE:
Table 1: Test preamble configuration for high speed mode restrict set type A and B [R4-1905434, Samsung]
	Burst format
	Restricted Set
	Ncs
	Logical sequence index
	v

	0
	Type A
	15
	384
	0

	
	Type B
	15
	30
	30



Discussion:
1: The restricted set type for test
· Option 1: Restricted set Type A and B (DCM)
· Option 2: Restricted set Type B (Huawei)

2: Frequency offset under AWGN
· Frequency offset for restricted set Type B
· Option 1: 1875 Hz
· Option 2: 2000 Hz 
· Option 3: 0 Hz, 625 Hz, 2000 Hz (DCM)

· Frequency offset for restricted set Type A if agreed
· Option 1: 1340 Hz
· Option 2: 0 Hz, 625 Hz, 1340 Hz (DCM)

3: Frequency offset under fading
· Frequency offset for restricted set Type A and B
· Option 1: TDLC300-100 with FO 400 Hz (Baseline in RAN4#90Bis meeting)
· Option 2: TDL with Doppler frequencies of {1340, 1875, 2000}Hz (R4-1906373, Nokia)

4: Test preamble configuration (Ncs, logical sequence index, v)
· Same as LTE PRACH format 0 (R4-1905434 from Samsung )
	Burst format
	Restricted Set
	Ncs
	Logical sequence index
	v

	0
	Type A
	15
	384
	0

	
	Type B
	15
	30
	30



5: Others (R4-1907157, NTT DoCoMo)
· Antenna:Tx:1; Rx: 2,4 and 8


· Test metric (Same as other PRACH tests)
· False alarm probability: 0.1%
· missed detection: 99%

Agreements:



Others
Contributions list and summary of proposals
	Tdoc
	Title
	Source
	Proposal

	R4-1905335
	Way forward on NR demodulation scope for Rel-16
	China Telecom
	

	R4-1906994
	Remaing issues on NR PUSCH
	NTT DOCOMO, INC.
	Proposal 3: For FR1 and FR2, introduce PUSCH requirements with 30% throughput metric in TEI-15 or Rel.16.
Proposal 4: For FR1 and FR2, introduce PUSCH requirements with 1 RB allocation in TEI-15 or Rel.16.




Note: to be discussed in separate adhoc session

Issue 1: NR BS demodulation scope for Rel-16
Agreements in last meeting:
At RAN #83 meeting, the scope for RAN4 RRM/Demodulation work in Rel-16 was discussed in RP-190659, with the following conclusion:
Conclusion: Intel will lead a RAN4 email discussion until RAN #84 (main focus on Demod) to come up at RAN #84 with a stable summary for Demod/RRM/high speed train (no WIDs so far), TU wise the 3 aspects will be considered as one package when it comes to WI(s) (to be defined at RAN #84)

Open issues:
Lists in R4-1905335 from China Telecom
· Interference-aware receivers for FR1
· BS side: 
· PUSCH requirements with enhanced receivers for handling co-channel inter-cell interference
· LMMSE-IRC or interference pre-whitening can be considered as reference receiver
· Study whether to introduce PUSCH requirements with enhanced receivers for handling co-channel intra-cell inter-stream/user interference
· For intra-cell inter-user interference handling, hard-IC (hard L-CWIC) and hybrid-IC (mixing hard-IC and soft-IC) receivers as defined in NOMA TR 38.812 can be considered as reference receiver

Discussion:



Agreements:

Issue 2: PUSCH requirements with 30% throughput
Agreements in last meeting RAN4#90Bis:

Open issues:
Whether introduce PUSCH requirements for FR1 and FR2 with 30% throughput metric in TEI-15 or Rel.16?
 
Discussion:
For FR1 and FR2, introduce PUSCH requirements with 30% throughput metric in TEI-15 or Rel.16. (R4-1906994, DCM)


Agreements:


Issue 3: PUSCH requirements with 1 RB allocation
Agreements in last meeting RAN4#90Bis:

Open issues:
Whether introduce PUSCH requirements for FR1 and FR2 with 1 RB allocation in TEI-15 or Rel.16?
 
Discussion:
For FR1 and FR2, introduce PUSCH requirements with 1 RB allocation in TEI-15 or Rel.16. (R4-1906994, DCM)

Agreements:


 Draft CRs and TPs
Contributions list and summary of proposals
1) Draft CRs for applicability rules

	Tdoc
	Title
	Source
	Notes

	R4-1905324
	Draft CR to TS 38.141-1: Update of applicability rule for BS conducted demodulation test
	China Telecom
	Addition of test applicability for CA and multi-slot PUCCH

	R4-1905325
	Draft CR to TS 38.141-2: Update of applicability rule for BS radiated demodulation test
	China Telecom
	Test applicability rule for requirements with SNR>20dB and CA

	R4-1905990
	Draft CR to TS 38.141-1 Manufacturer declaration for BS demodulation
	Ericsson
	Rewording of PRACH format and SCS
Addition of PUCCH multi-slot

	R4-1905991
	Draft CR to TS 38.141-2 Manufacturer declaration for BS demodulation
	Ericsson
	Rewording of PRACH format and SCS
Addition of PUSCH PT-RS declaration
Addition of PUCCH multi-slot declaration



2) Draft CRs to TS 38.104, 38.141-1, 38.141-2
	Contents
	Tdoc
	Title
	Source
	Notes

	FRC
	R4-1905329
	Draft CR to TS 38.104: Correction on the terminology in PUSCH FRC tables
	China Telecom
	

	
	R4-1905330
	Draft CR to TS 38.141-1: Correction on the terminology in PUSCH FRC tables
	China Telecom
	

	
	R4-1905331
	Draft CR to TS 38.141-2: Correction on the terminology in PUSCH FRC tables
	China Telecom
	

	DFT-s-OFDM based PUSCH
	R4-1905326
	Draft CR to TS 38.104: Update of performance requirements for DFT-s-OFDM based PUSCH
	China Telecom
	

	
	R4-1905327
	Draft CR to TS 38.141-1: Update of conducted test requirements for DFT-s-OFDM based PUSCH
	China Telecom
	

	
	R4-1905328
	Draft CR to TS 38.141-2: Update of radiated test requirements for DFT-s-OFDM based PUSCH
	China Telecom
	

	CP-OFDM based PUSCH in FR1
	R4-1906374
	draftCR for 38.104 on PUSCH requirements with CP-OFDM and FR1
	Nokia, Nokia Shanghai Bell
	

	
	R4-1906375
	draftCR for 38.141-1: Conducted test requirements for CP-OFDM based PUSCH in FR1
	Nokia, Nokia Shanghai Bell
	

	
	R4-1906376
	draftCR for TS 38.141-2: Radiated test requirements for CP-OFDM based PUSCH in FR1
	Nokia, Nokia Shanghai Bell
	

	CP-OFDM based PUSCH in FR2
	R4-1905995
	Draft CR to TS 38.104 BS demodulation CP-OFDM PUSCH FR2 requirements
	Ericsson
	

	
	R4-1905996
	Draft CR to TS 38.141-2 BS demodulation CP-OFDM PUSCH FR2 requirements
	Ericsson
	

	PUCCH format 0
	R4-1905992
	Draft CR to TS 38.104 BS demodulation PUCCH format 0 requirements
	Ericsson
	

	
	R4-1905993
	Draft CR to TS 38.141-1 BS demodulation PUCCH format 0 requirements
	Ericsson
	

	
	R4-1905994
	Draft CR to TS 38.141-2 BS demodulation PUCCH format 0 requirements
	Ericsson
	

	PUCCH format 1
	R4-1905852
	Draft CR on TS 38.141-1 Conducted test requirements for PUCCH format 1
	ZTE Wistron Telecom
	

	
	R4-1905853
	Draft CR on TS 38.141-2 Radiated test requirements for PUCCH format 1
	ZTE Wistron Telecom
	

	
	R4-1905854
	Draft CR on TS 38.104 Performance requirement for PUCCH format 1
	ZTE Wistron Telecom
	

	PUCCH format 2
	R4-1905435
	Draft CR on NR PUCCH format2 performance requirements for TS 38.104
	Samsung
	

	
	R4-1905436
	Draft CR on NR PUCCH format2 conducted performance requirements for TS 38.141-1
	Samsung
	

	
	R4-1905437
	Draft CR on NR PUCCH format2 radiated performance requirements for TS 38.141-2
	Samsung
	

	PUCCH format 3 and 4
	R4-1905662
	draftCR: Updates to PUCCH formats 3 and 4 performance requirements in TS 38.104
	Huawei, HiSilicon
	

	
	R4-1905663
	draftCR: Updates to PUCCH formats 3 and 4 conducted conformance testing in TS 38.141-1
	Huawei, HiSilicon
	

	
	R4-1905664
	draftCR: Updates to PUCCH format 3 and 4 radiated conformance testing in TS 38.141-2
	Huawei, HiSilicon
	

	PRACH
	R4-1905377
	Draft CR to TS38.104: Updates of PRACH performance requirements
	CATT
	

	
	R4-1905378
	Draft CR to TS38.141-1: Updates of PRACH performance requirements
	CATT
	

	
	R4-1905379
	Draft CR to TS38.141-2: Updates of PRACH performance requirements
	CATT
	

	
	R4-1906000
	Draft CR to TS 38.141-1 BS demodulation PRACH Missed detection error clarification
	Ericsson
	

	
	R4-1906001
	Draft CR to TS 38.141-2 BS demodulation PRACH Missed detection error clarification
	Ericsson
	

	UCI on PUSCH
	R4-1905438
	Draft CR on NR UCI on PUSCH performance requirements for TS 38.104
	Samsung
	New CR

	
	R4-1905439
	Draft CR on NR UCI on PUSCH conducted performance requirements for TS 38.141-1
	Samsung
	New CR

	
	R4-1905440
	Draft CR on NR UCI on PUSCH radiated performance requirements for TS 38.141-2
	Samsung
	New CR

	Multi-slot PUCCH
	R4-1905860
	Draft CR on TS 38.104 Performance requirement for multi-slot PUCCH format 1
	ZTE Wistron Telecom
	New CR

	
	R4-1905861
	Draft CR on TS 38.141-1 Conducted test requirements for multi-slot PUCCH format 1
	ZTE Wistron Telecom
	New CR

	
	R4-1905862
	Draft CR on TS 38.141-2 Radiated test requirements for multi-slot PUCCH format 1
	ZTE Wistron Telecom
	New CR



[bookmark: _GoBack]3) Draft CRs for HST
	
	Tdoc
	Title
	Source
	Notes

	PUSCH
	R4-1906996
	Draft CR for TS 38.104:  Introduction of PUSCH performance requirements for HST
	NTT DOCOMO, INC.
	


	
	R4-1906997
	Draft CR for TS 38.141-1:  Introduction of PUSCH performance requirements for HST
	NTT DOCOMO, INC.
	

	
	R4-1906998
	Draft CR for TS 38.141-2:  Introduction of PUSCH performance requirements for HST
	NTT DOCOMO, INC.
	

	PRACH
	R4-1907158
	Draft CR for TS 38.104:  Introduction of PRACH performance requirements for HST
	NTT DOCOMO, INC.
	

	
	R4-1907159
	Draft CR for TS 38.141-1: Introduction of PRACH performance requirements for HST
	NTT DOCOMO, INC.
	

	
	R4-1907160
	Draft CR for TS 38.141-2: Introduction of PRACH performance requirements for HST
	NTT DOCOMO, INC.
	




Issue 1: Test parameters naming
Agreements in last meeting RAN4#90Bis:

Open issues:


Discussion:
R4-1906370 (Nokia):
	Notation in TS 38.104/141-1/141-2

	Current
	Proposed update
	Source

	Maximum number of OFDM symbols for front loaded DMRS
	DM-RS duration = {single-symbol DM-RS}
	TS 38.211 Table 6.4.1.1.3-5

	Number of additional DMRS symbols
	dmrs-AdditionalPosition = {pos0, pos1, pos2, pos3} or
Additional DM-RS position= {pos0, pos1, pos2, pos3}
	TS 38.211 6.4.1.1.3
TS 38.331 6.3.2

	EPRE ratio of PUSCH to DMRS
	Ratio of PUSCH EPRE to DM-RS EPRE
	TS 38.214 Table 6.2.2-1

	DMRS port
	DMRS port(s)
	TS 38.212 Table 7.3.1.1.2-9

	N_ID
	N_ID^0
	TS 38.211 6.4.1.1.1.1

	
	
	

	Time domain resource
	Time domain resource assignment
	TS 38.214 6.1.2.1

	PUSCH starting symbol index
	Start symbol
	TS 38.214 6.1.2.1

	PUSCH symbol length
	Allocation length
	TS 38.214 6.1.2.1

	
	
	

	Frequency domain resource
	Frequency domain resource assignment
	TS 38.214 6.1.2.2

	RB assignment
	Resource block assignment
	TS 38.214 6.1.2.2

	
	
	

	DMRS configuration = {1+0, 1+1}
	dmrs-AdditionalPosition = {pos0, pos1} or
Additional DM-RS position= {pos0, pos1}
	TS 38.211 6.4.1.1.3
TS 38.331 6.3.2



Other test parameters besides the above?
Agreements:
	Notation in TS 38.104/141-1/141-2

	Current
	Proposed update
	Source

	Maximum number of OFDM symbols for front loaded DMRS
	DM-RS duration = {single-symbol DM-RS}
	TS 38.211 Table 6.4.1.1.3-5

	Number of additional DMRS symbols
	Additional DM-RS position= {pos0, pos1, pos2, pos3}
	TS 38.331 6.3.2

	EPRE ratio of PUSCH to DMRS
	Ratio of PUSCH EPRE to DM-RS EPRE
	TS 38.214 Table 6.2.2-1

	DMRS port
	DMRS port(s)
	TS 38.212 Table 7.3.1.1.2-9

	N_ID
	N_ID^0
	TS 38.211 6.4.1.1.1.1

	Time domain resource
	Time domain resource assignment
	TS 38.214 6.1.2.1

	PUSCH starting symbol index
	Start symbol
	TS 38.214 6.1.2.1

	PUSCH symbol length
	Allocation length
	TS 38.214 6.1.2.1

	Frequency domain resource
	Frequency domain resource assignment
	TS 38.214 6.1.2.2

	DMRS configuration = {1+0, 1+1}
	Additional DM-RS position= {pos0, pos1}
	TS 38.331 6.3.2



Companies are encouraged to check the terminology for PUCCH and PRACH in the next meeting.

Issue 2: New draft CRs
	UCI on PUSCH
	R4-1905438
	Draft CR on NR UCI on PUSCH performance requirements for TS 38.104
	Samsung
	New CR

	
	R4-1905439
	Draft CR on NR UCI on PUSCH conducted performance requirements for TS 38.141-1
	Samsung
	New CR

	
	R4-1905440
	Draft CR on NR UCI on PUSCH radiated performance requirements for TS 38.141-2
	Samsung
	New CR

	Multi-slot PUCCH
	R4-1905860
	Draft CR on TS 38.104 Performance requirement for multi-slot PUCCH format 1
	ZTE Wistron Telecom
	New CR

	
	R4-1905861
	Draft CR on TS 38.141-1 Conducted test requirements for multi-slot PUCCH format 1
	ZTE Wistron Telecom
	New CR

	
	R4-1905862
	Draft CR on TS 38.141-2 Radiated test requirements for multi-slot PUCCH format 1
	ZTE Wistron Telecom
	New CR



	
	Tdoc
	Title
	Source
	Notes

	HST PUSCH
	R4-1906996
	Draft CR for TS 38.104:  Introduction of PUSCH performance requirements for HST
	NTT DOCOMO, INC.
	


	
	R4-1906997
	Draft CR for TS 38.141-1:  Introduction of PUSCH performance requirements for HST
	NTT DOCOMO, INC.
	

	
	R4-1906998
	Draft CR for TS 38.141-2:  Introduction of PUSCH performance requirements for HST
	NTT DOCOMO, INC.
	

	HST PRACH
	R4-1907158
	Draft CR for TS 38.104:  Introduction of PRACH performance requirements for HST
	NTT DOCOMO, INC.
	

	
	R4-1907159
	Draft CR for TS 38.141-1: Introduction of PRACH performance requirements for HST
	NTT DOCOMO, INC.
	

	
	R4-1907160
	Draft CR for TS 38.141-2: Introduction of PRACH performance requirements for HST
	NTT DOCOMO, INC.
	



Discussion:
For multi-slot PUCCH
· In the same subsection with single-slot PUCCH?
Other comments?

Note:
	
	38.104 
	38.141-1 
	38.141-2 

	
	Conducted and radiated, FR1 
	Radiated, FR2 
	Conducted, FR1 
	Radiated, FR1 and FR2 

	Test applicability
	NA
	NA
	China Telecomm
	China Telecomm

	Manufacture declarations
	NA
	NA
	Ericsson
	Ericsson

	PUSCH 
	CP-OFDM 
	Nokia 
	Ericsson 
	Nokia 
	Nokia, Ericsson 

	
	DFT-S-OFDM 
	China Telecom 
	China Telecom 
	China Telecom 
	China Telecom 

	
	UCI on PUSCH
	Samsung
	Samsung
	Samsung
	Samsung

	PUCCH 
	format 0 
	Ericsson 
	Ericsson 
	Ericsson 
	Ericsson 

	
	format 1 
	ZTE 
	ZTE 
	ZTE 
	ZTE 

	
	Multi-slot PUCCH
	ZTE 
	ZTE 
	ZTE 
	ZTE 

	
	format 2 
	Samsung 
	Samsung 
	Samsung 
	Samsung 

	
	format 3 & 4 
	Huawei 
	Huawei 
	Huawei 
	Huawei 

	PRACH 
	CATT 
	CATT 
	CATT 
	CATT 

	Annex 
	FRC 
	China Telecom 
	China Telecom 
	China Telecom 
	China Telecom 

	
	Propagation conditions 
	Huawei 
	Huawei 
	Huawei 
	Huawei 

	
	Measurement system set-up  and TT 
	N.A. 
	N.A. 
	China Telecom 
	Huawei



Summary of simulation results
1) PUSCH simulation results
	Tdoc
	Title
	Source
	Proposal

	R4-1905375
	Simulation results for NR BS demodulation
	CATT
	

	R4-1905429
	Updated simulation results for NR PUSCH
	Samsung
	

	R4-1905659
	Simulation results for NR Rel-15 PUSCH
	Huawei, HiSilicon
	

	R4-1905863
	Updated simulation results for NR PUSCH
	ZTE Wistron Telecom
	

	R4-1905988
	BS demodulation simulations results
	Ericsson
	

	R4-1906364
	NR PUSCH simulation results
	Nokia, Nokia Shanghai Bell
	



2) PUCCH simulation results
	Tdoc
	Title
	Source
	Proposal

	R4-1905433
	Updated simulation results for NR PUCCH
	Samsung
	

	R4-1905666
	Simulation results for NR FR1 PUCCH demodulation
	Huawei, HiSilicon
	

	R4-1905667
	Simulation results for NR FR2 PUCCH demodulation
	Huawei, HiSilicon
	

	R4-1906365
	NR PUCCH simulation results
	Nokia, Nokia Shanghai Bell
	



3) PRACH simulation results
	Tdoc
	Title
	Source
	Proposal

	R4-1905376
	Simulation results for PRACH restricted set
	CATT
	

	R4-1905668
	Simulation results for NR PRACH demodulation
	Huawei, HiSilicon
	

	R4-1906366
	NR PRACH simulation results
	Nokia, Nokia Shanghai Bell
	



4) UCI on PUSCH simulation results
	Tdoc
	Title
	Source
	Proposal

	R4-1905431
	Updated simulation results for NR UCI on PUSCH
	Samsung
	

	R4-1905989
	BS demodulation simulations results for UCI on PUSCH
	Ericsson
	

	R4-1906367
	NR UCI over PUSCH simulation results
	Nokia, Nokia Shanghai Bell
	



5) Summary of simulation results
	Tdoc
	Title
	Source
	Proposal

	R4-1905322
	Summary of ideal and impairment results for NR BS demodulation requirements
	China Telecom
	

	R4-1905432
	Summary of ideal and impairment results for UCI on PUSCH
	Samsung
	

	R4-190xxxx
	Summary of ideal and impairment results for NR BS HST
	NTT DOCOMO
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