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

	R4-1900551
	NR BS demodulation in Rel-15
	NTT DOCOMO, INC.
	Proposal 1: At least Rel-8 LTE test cases should be considered and missing test cases should be included as the scope of Rel-15 NR.
Proposal 2: For FR1 and FR2, introduce PUSCH requirements with 1 RB allocation in Rel-15 NR.
Proposal 3: For FR1 and FR2, introduce PUSCH requirements with 30% throughput metric in Rel-15 NR.
Proposal 4: The following high speed related requirements should be introduced in Rel-15 NR:
- PUSCH requirements for high speed scenarios, i.e., HST, UL Timing Adjustment, multipath fading with higher Doppler conditions;
- PUCCH requirements for high speed scenario, i.e., higher Doppler conditions; 
- PRACH requirements for high speed scenarios, i.e., preamble format 0/1/2/3 and restricted set A/B.
Proposal 5: Introduce PUCCH requirements for multi user scenario in Rel-15 NR.
Proposal 6: In Rel-15 NR scope, for FR2, further discuss on the requirements of PUSCH and PUCCH with additional DMRS (pos1).
Proposal 7: For FR1, introduce PUSCH requirements for 256QAM in Rel-15 NR.
Proposal 8: In NR Rel-15 scope, further discuss which requirement defines additional subsets.


	R4-1900552
	RAN4 Rel-15 scope for BS demodulation
	NTT DOCOMO, INC.
	We propose that following requirements for BS demodulation should be included in Rel-15 scope.
TS38.104 requirements:
· 8.1.2	/11.1.3		Applicability rule
· Removal of [] and TBD from performance requirements for  (Conducted / Radiated)
· 8.2/11.2		PUSCH with/without transform precoding
· 8.3	/11.3		PUCCH 0-4
· 8.4	/11.4		PRACH
· Performance requirements for UCI on PUSCH
· Performance requirements for FR1 multi-slot PUCCH
· Performance requirements for FR1 PUSCH with 256QAM
· Performance requirements for multiuser PUCCH format 0,1 & 4
· Performance requirements for high speed
· PUSCH for UL timing adjustment
· PUSCH for HST
· PUCCH for higher Doppler condition
· PRACH for restricted set A and B
· Performance requirements for PUSCH with 1RB allocation
· Performance requirements for PUSCH with 30% throughput metric
· The following performance requirements need further consideration:
· PUSCH corrections due to unachievable performance measures
· PUCCH FR2 corrections due to RF timing mask
· PUSCH FR1 type B time domain resource allocation
· DMRS configurations with and without additional DMRS for PUSCH FR2 and PUCCH FR2 format 3 & 4
· PUSCH FR2 non-configured PT-RS case.
· Requirement for additional SCS and CBW subsets
Corresponding test requirements in TS 38141-1/2 also shall be introduced.

	R4-1900094
	On NR PUCCH and PUSCH Applicability Notes
	Nokia, Nokia Shanghai Bell
	1. RAN4 to consider introducing either manufacturer declarations for test configurations or start discussions on declaring test cases as optional.
1. RAN4 to consider the following text for stating the applicability rules in terms of SCS and BW: “All declared SCS’ shall be tested. For each SCS, the BS shall test at least the highest CBW, which has been declared in combination with the tested SCS. In the case that the largest CBW declared in combination with the test SCS is not in the subset of SCS/CBW combinations with specified performance requirements, the BS shall be tested on the nearest smaller CBW (i.e., reference BW) in the set of SCS/CBW, where tests are specified. The reference BW shall be placed in the middle of the original CBW during the test. The performance metrics (e.g., 70% max throughput) shall be calculated according to the specified test FRC.”

	R4-1900756
	Discussion on applicability rule for BS demodulation requirements
	China Telecom
	Proposal 1: Define requirements for FR2 PUSCH with DMRS 1+1.
Proposal 2: Conduct test for PUSCH with both DMRS 1+0 and 1+1.
Proposal 3: For PUSCH mapping type B, two options can be considered:
· Define requirements for non-slot based transmission
· Define requirements for both slot and non-slot based transmission, and conduct test for either one or both based on BS declaration
Proposal 4: Define requirements for FR2 PUCCH with and without additional DMRS, and conduct test for either one or both based on BS declaration.
Proposal 5: For PRACH with short sequence, conduct test for the smallest supported SCS per FR.
Proposal 6: For CA demodulation requirements, 
· Define some additional requirements for CP-OFDM PUSCH only
· Conduct test for the CC combination with the largest aggregated bandwidth, and verify the performance at per CC basis
· Study further on how to select the SCS for each CC

	R4-1900984
	On receiver activation for OTA demodulation requirements
	Ericsson
	Proposal 1: Assume all receivers active for OTA demodulation testing. Assuming maximum RX diversity gain is equivalent to 2 branch.



Discussions
[bookmark: _Hlk514409684]Issue 1: General Test Applicability
Agreements in the previous meeting RAN4#89 (R4-1816346):
· Different PUCCH formats
· BS is only required to test the PUCCH format(s) declared to support
· PUSCH and declared supported PUCCH format(s) tests with different SCS and CBW combinations
· Test all declared SCS, for each declared SCS, BS is required to test on the highest CBW declared. 
· If the largest CBW declared is no in the subset with defined performance requirements, BS will be tested on the nearest lower BW (i.e. reference BW) in the subset, the reference BW will be placed in the middle of the channel BW during the test.
· Different PRACH formats with requirements defined, i.e. short sequence format A1, A2, A3, B4, C0 and C2 and long sequence format 0:
· BS is tested on all preamble formats declared to support, but just choose one of the supported PRACH SCS per FR for each supported PRACH format(s) with short sequence.

Open issues:
· Specification for test applicability rules definition
· Option 1: Only defined in TS 38.141-1/2
· Option 2: Both TS 38.104 and TS 38.141-1/2

· UL CA or multiple aggregated CC for BS receiving at the same time demodulation requirements: 
· The largest aggregated bandwidth per SCS combination.
· Not mixed SCS CA combination to be tested for within a frequency range
· Verify the performance per CC basis

· PRACH: short sequence
· Option 1: For a certain preamble format with short sequence in a FR, only the smallest SCS is tested.
· Other Options

Discussion:
· Option 1: Only defined in TS 38.141-1/2 (Ericsson, Nokia, ZTE)
· Option 2: Both TS 38.104 and TS 38.141-1/2
CRs from CTC as baseline for further updates.
Further offline discussion on the way to allow vendors to declare supported features to tes , e.g. DMRS different configuration: DMRS 1+0 and DMRS 1+1
Nokia will lead a WF for the template for vendors to declare the supported features
Samsung: some notes for different configurations

· The largest aggregated bandwidth per SCS.
· Not mixed SCS CA combination to be tested for within a frequency range
· Verify the performance per CC basis

· Different PRACH formats with requirements defined, i.e. short sequence format A1, A2, A3, B4, C0 and C2 and long sequence format 0:
· BS is tested on all preamble formats declared to support, but just choose one of the smallest supported  PRACH SCS per FR for each supported PRACH format(s) with short sequence if BS support multiple SCS per FR.

Nokia:
· PUSCH and declared supported PUCCH format(s) tests with different SCS and CBW combinations
· Test all declared SCS, for each declared SCS, BS is required to test on the highest CBW declared. 
· If the largest CBW declared is no in the subset with defined performance requirements, BS will be tested on the nearest lower BW (i.e. reference BW) in the subset, the reference BW will be placed in the middle of the channel BW during the test. The FRC of the reference BW shall be considered.

Agreements:


Issue 2: Phase noise modelling
Agreements in the last meeting:
· Phase Noise (RAN4#89 R4-1816346)
· No Phase noise model for FR2 QPSK
· Phase Noise model for FR2 16QAM and 64QAM 
· FFS whether PN is modelled in FR2 simulation
· Option 1: Yes, and select one of the two PN model options from the TR. 
· Option 2: No, and add a certain amount of margin on top of the  impairment results provided by companies. The exact margin to be added is up to company’s implementation. 

Open issues:
· Phase Noise model for FR2 16QAM and 64QAM 
· FFS whether PN is modelled in FR2 simulation
· Option 1: Yes, and select one of the two PN model options from the TR. 
· Option 2: No, and add a certain amount of margin on top of the  impairment results provided by companies. The exact margin to be added is up to company’s implementation. 
Whether need to model phase noise in ideal simulation? If phase noise model is considered in the ideal simulation, then it cannot be considered in the impairment margin; or give the margin by considering the phase noise impact.

Discussion:
ZTE : the simple way to align the results with ideal case, the phase noise model is for impairment simulation
E///: 

For ideal simulation results submitted, whether PN is modeled in company’s simulation platform?
Option 1: Yes ()
Option 2:  No (Nokia, ZTE, Huawei)

Ericsson double check the applicable MCS and frequency
Nokia/ZTE: we already consider phase noise impact in the impairment results.

Possible Agreements:
Consider phase noise impact in the impairment results.

Issue 3: Test applicability for different configurations
Agreements in the previous meeting:
· FR1 (RAN4#88 R4-1811694)
· Slot-based transmission with resource mapping type A 
· FFS: 
· Slot-based transmission with resource mapping type B
· non-slot based transmission with resource mapping type B 
· 
·  DMRS pattern for PUCCH format 3 and 4 (RAN4#88 R4-1811727):
· FR1: 
· Without additional DMRS for all cases 
· With additional DMRS for cases with the number of OFDM symbols more than 9
· FR2: 
· Without additional DMRS
· FFS with additional DMRS

Open issues:
· Different configurations for one feature:
· PUSCH time domain resource allocation: 
· Slot based and non-slot based transmission 
· PUSCH resource mapping type A and type B
Option 1: test both
Option 2: Either one based on BS declaration

· DMRS configurations with and without additional DMRS:
· PUSCH FR1 and FR2
Option 1: test both DMRS 1+0 and DMRS 1+1
Option 2: Either one based on BS declaration

· PUCCH format 3 & 4: FR1 and FR2
Based on BS declaration

Discussion:
Option1: For cases of one feature with different configurations, the vendor can test one of the supported configurations. (Huawei, Samsung)
Option 2: BS vendor should test all supported configurations (Nokia, DCM, AT&T)
This part is discussed in section 2.2 for PUSCH with the corresponding requirements definition,
Possible Agreements:


Issue 4: Receiver activation for OTA demodulation requirements
Agreements in the last meeting:

Open issues:
Should be discussed in RF session?


Discussion:


Possible Agreements:


Issue 5: correlation in all fading channel
Agreements in the last meeting:

Open issues:
Low


Discussion:


Possible Agreements:
Low correlation is assumed in the simulation.

Issue 6: Additional SCS and CBW
Agreements in last meeting:
· SCS and Bandwidth
· Below bandwidth is agreed as the minimum set for BS performance requirements to be defined in Rel-15
· 15kHz: 5MHz, 10MHz, 20MHz
· 30kHz: 10MHz, 20MHz, 40MHz, 100MHz
· 60kHz(FR2): 50MHz, 100MHz
· 120kHz: 50MHz, 100MHz, 200MHz
· Additional cases requested by operators , FFS whether to define requirements
· 30kHz: 50MHz, 60MHz, 80MHz
Open issues:
Considering the current work progress, still many TBD, maybe we should prioritize those requirements to finalize some higher priority SCS/CBW combination for the NR industry?

Discussion:
Agreement made in RAN4#90 RRM/Demod main session:
· No new BS demodulation requirement, which was not discussed in the previous meetings, should be introduced in Rel-15.

Agreements:
Issue 7: PUSCH requirements with 30% throughput metric in Rel-15 NR
Agreements in the last meeting:

Open issues:
 For FR1 and FR2, introduce PUSCH requirements with 30% throughput metric in Rel-15 NR.


Discussion:
Agreement made in RAN4#90 RRM/Demod main session:
· No new BS demodulation requirement, which was not discussed in the previous meetings, should be introduced in Rel-15.

Possible Agreements:

Issue 8: PUSCH requirements with 1 RB allocation in Rel-15 NR.
Agreements in the last meeting:

Open issues:
For FR1 and FR2, introduce PUSCH requirements with 1 RB allocation in Rel-15 NR.


Discussion:
Agreement made in RAN4#90 RRM/Demod main session:
· No new BS demodulation requirement, which was not discussed in the previous meetings, should be introduced in Rel-15.

Possible Agreements:

	
PUSCH
Contributions list and summary of proposals
	Tdoc
	Title
	Source
	Proposal

	R4-1900096
	On NR UCI over PUSCH demodulation requirements
	Nokia, Nokia Shanghai Bell
	RAN4 to consider adding one UCI test case for FR1 and one UCI test case for FR2.
RAN4 to consider selecting a CSI only payload of 7 bits (part1=5bits, part2=2bits) and UL-SCH for UCI test cases.
RAN4 to consider the testing metric to be 2% BLER of the UCI.
A testing matric based on an observed bit error rate of a short payload, necessitates knowledge of the payload.
RAN4 needs to include new FRCs to handle the data and control multiplexing of the proposed UCI over PUSCH test case.

	R4-1900097
	WF on NR PUSCH demodulation requirements
	Nokia, Nokia Shanghai Bell
	

	R4-1900282
	Remaining open issues on performance requirements for NR PUSCH in Rel-15
	Samsung
	Observation 1: For UCI transmission on PUSCH with and without data, the number of coded modulation symbols per layer for UCI is different under different configuration for F1 and FR. Further discussion on whether the requirements of UCI transmission with and without data should be introduced simultaneous in Rel-15 is needed.
Observation 2: For UCI transmission on PUSCH, the mapping principle will be different. CSI part1 information is mapping firstly, then CSI part2 mapping in the principle of frequency –first mapping. In case of HARQ-ACK existed, some RE is located by CSI part2 information will be punctured by HARQ-ACK, which is reserved for HARQ-ACK.
Proposal 1: Prioritized to specify the UCI on PUSCH performance requirement with CSI part1, BLER performance with target 1% can be applied for test metric of UCI requirements on PUSCH in Rel-15
Proposal 2: Prioritized to introduce test cases with CSI part1 under RM coding firstly for NR in Rel-15, the test case with 8 bit payload is preferred.
Proposal 3: No UCI partition performance requirement is specified for NR in Rel-15
Proposal 4: The same MCS level defined for PUSCH can be applied for requirement of UCI multiplexing on PUSCH.
Proposal 5: Prioritized to specify UCI requirement with CP-OFDM waveform first
Proposal 6: Prioritized to specify performance requirement with SCS and BW combination, down selection from agreed SCS and BW combination in PUSCH 
Proposal 7: Priority to specify UCI performance requirement with 1Tx 2Rx antenna configuration.
Proposal 8: Priority to specify UCI performance requirement with 1+1 DMRS configuration in FR1, and 1 DMRS configuration in FR2
For different configuration
Proposal 9: Prefer to not specify the PUSCH requirements with Type B in FR1 for Rel-15
Proposal 10: Prefer to specify the PUSCH requirements with no PTRS configuration at least for Low MCS in FR2.
For PUSCH with 256QAM in FR1
Proposal 11: Prefer to specify the PUSCH requirement with 256QAM in FR1 within new work item in future release
For PUSCH with UL timing adjustment
Proposal 12: Prioritized to specify requirements with single user scenario in Rel-15
For Performance requirements for high speed train
Proposal 13: Prefer to specify requirement of high speed train in new work item in future release.

	R4-1900553
	Remaining issues for NR PUSCH
	NTT DOCOMO, INC.
	Proposal 1: In Rel.15 NR high-speed scenarios, UE speed of 350km/h at 3.6GHz should be assumed for BS demodulation.
Proposal 2: As the maximum Doppler frequency (fd), 2340Hz should be considered in Rel.15 NR UL HST.
Proposal 3: For NR HST, define two scenarios as shown in Table 1.
Table 1: Proposed parameters for NR high speed train conditions
	 Parameter
	Value

	
	Scenario X
	Scenario Y

	

	1000 m
	300 m

	

	50 m
	2 m

	

	350 km/h
	350 km/h

	

	2340Hz
	2340Hz



Proposal 5. For NR UL timing adjustment, define two scenarios shown in Table 2.
Table 2. Proposed parameters for NR high speed scenario.
	Parameter
	Scenario X
	Scenario Y

	Channel model
	Stationary UE: AWGN
Moving UE: TDLC300-400
	Stationary UE: AWGN
Moving UE: AWGN

	UE speed
	120 km/h
	350 km/h

	CP length
	Normal
	Normal

	A
	10*15/SCS μs
,where SCS is Sub Carrier Spacing in kHz.
	10*15/SCS s
,where SCS is Sub Carrier Spacing in kHz.

	
	0.04 s-1
	 0.18 s-1

	NOTE 1:	Multipath fading propagation conditions for Scenario X were derived for Band 7 with additional rounding applied to the Doppler frequency calculated for the specified UE speed.
NOTE 2:	In Scenario Y, Doppler shift is not taken into account.




	R4-1900554
	NR PUSCH for high speed
	NTT DOCOMO, INC.
	Proposal 1: In Rel.15 NR high-speed scenarios, UE speed of 350km/h at 3.6GHz should be assumed for BS demodulation.
Proposal 2: As the maximum Doppler frequency (fd), 2340Hz should be considered in Rel.15 NR UL HST.
Proposal 3: For NR HST, define two scenarios as shown in Table 1.
Table 1: Proposed parameters for NR high speed train conditions
	 Parameter
	Value

	
	Scenario X
	Scenario Y

	

	1000 m
	300 m

	

	50 m
	2 m

	

	350 km/h
	350 km/h

	

	2340Hz
	2340Hz



Proposal 5. For NR UL timing adjustment, define two scenarios shown in Table 2.
Table 2. Proposed parameters for NR high speed scenario.
	Parameter
	Scenario X
	Scenario Y

	Channel model
	Stationary UE: AWGN
Moving UE: TDLC300-400
	Stationary UE: AWGN
Moving UE: AWGN

	UE speed
	120 km/h
	350 km/h

	CP length
	Normal
	Normal

	A
	10*15/SCS μs
,where SCS is Sub Carrier Spacing in kHz.
	10*15/SCS s
,where SCS is Sub Carrier Spacing in kHz.

	
	0.04 s-1
	 0.18 s-1

	NOTE 1:	Multipath fading propagation conditions for Scenario X were derived for Band 7 with additional rounding applied to the Doppler frequency calculated for the specified UE speed.
NOTE 2:	In Scenario Y, Doppler shift is not taken into account.




	R4-1900766
	Demodulation requirements for UCI on PUSCH
	China Telecom
	Proposal 1: Multiplex 1 ACK/NACK bit on PUSCH.


Proposal 2: For determining the RE number for ACK/NACK information, set and as 20 and 1 respectively.
Proposal 3: Use MCS 16 for uplink data.
Proposal 4: Disable the transform precoding.
Proposal 5: Configure both with and without additional DMRS in FR1, and without additional DMRS in FR2.
Proposal 6: Cover 1T2R, 2T4R and 1T8R for FR1, and cover 1T2R for FR2.
Proposal 7: Cover 15 kHz + 5 MHz, 30 kHz + 10 MHz, 60 kHz + 50 MHz (FR2) and 120 kHz + 50MHz.
Proposal 8: Use full applicable test bandwidth and disable frequency hopping.
Proposal 9: Use TDLC300-100 for FR1, and use TDLC60-300 for FR2.
Proposal 10: Reuse the LTE test metric, i.e., less than 1% ACK false detection probability and less than 1% ACK missed detection probability. 


	R4-1901393
	BS demodulation-  further consideration on PUSCH requirement
	Ericsson
	Proposal 1	Review the feasibility of (1+0) DMRS test cases could not achieve maximum throughput.
Proposal 2	Based on the relative significant amount of (1+0) DMRS FR1 being removed, excluding all the test cases for (1+0) DMRS FR1 from the current requirements until the problematic test cases are reviewed.
Proposal 3	 When designing future test cases, RAN4 shall only accept MCS for which the link budget works as a principal [2]. In case the MCS from the existing test cases results in high risk for testing due to link budget, such test cases should be removed or adjusted.
Proposal 4	UCI on PUSCH performance parameters are summarised below:
	  Parameters
	UCI on PUSCH 
without UL-SCH
	UCI on PUSCH 
with UL-SCH

	
	Values

	Transform precoding
	Disabled
	Disabled

	Number of Tx
	1
	1

	Number of Rx
	2
	2

	


[, , ]
	[20, 6.25, 6.25]
	[20, 6.25, 6.25]

	[HARQ-ACK, CSI-part-1, CSI-part-2] payload
	[2, 6, 5] information bits
	[0, 20, 21] information bits for FR1
[0, 24, 25] information bits for FR2

	DMRS type
	type 1
	type 1

	Number of DMRS symbols
	(1+1) DMRS pattern for FR1
(1+0) DMRS pattern for FR2
	(1+1) DMRS pattern for FR1
(1+0) DMRS pattern for FR2

	Number of PUSCH symbols
	14 for FR1
10 for FR2
	14 for FR1
10 for FR2

	Start symbol index
	0
	0

	Time domain resource allocation type
	type A for FR1
type B for FR2
	type A for FR1
type B for FR2

	Frequency domain resource
	30 PRBs 
	full RB allocation of the applicable BW 

	MCS index 
	2 or 16
	2 or 16

	Carrier frequency (GHz)
	4 GHz for FR1
30 GHz for FR2
	4 GHz for FR1
30 GHz for FR2

	Propagation channel
	FR1:
MCS 2: TDL-B 100 ns 400 Hz, or
MCS 16: TDL-C 300 ns 100 Hz
FR2:
MCS2 / MCS16: TDL-A 30 ns 300 Hz
	FR1:
MCS 2: TDL-B 100 ns 400 Hz, or
MCS 16: TDL-C 300 ns 100 Hz
FR2:
MCS2 / MCS16: TDL-A 30 ns 300 Hz

	SCS and BW
	FR1: 30kHz, 40 MHz
FR2: 120 kHz, 100 MHz

	FR1: 30kHz, 40 MHz
FR2: 120 kHz, 100 MHz


	PTRS
	FR1: Not configured
FR2: Configured with default time and frequency density settings
	FR1: Not configured
FR2: Configured with default time and frequency density settings 

	Timing offset / Frequency offset
	0
	0

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

	Maximum number of HARQ transmissions 
	1
	1

	Testing metric

	HARQ-ACK/NACK:
Pr(ACK missed detection) ≤ 0.01
Pr(ACK false detection) ≤ 0.01
CSI-part-1:
BLER ≤ 0.001
CSI-part-2:
BLER ≤ 0.01
	UL-SCH:
PUSCH BLER ≤ 0.1
CSI-part-1:
BLER ≤ 0.001
CSI-part-2:
BLER ≤ 0.01




	R4-1901810
	Discussion on NR PUSCH performance requirements
	Huawei, HiSilicon
	Observation 1: Almost the same performance requirements for cases with one additional DMRS configured for PUSCH resource mapping type A and type B;
Observation 2: Different performance requirements for cases with only front-load DMRS configured for PUSCH resource mapping type A and type B.
Proposal 1: Define performance requirements for FR1 slot-based transmission for PUSCH resource mapping type B.
Proposal 2: Define performance requirements with 1+1 DMRS configuration for FR2 non-slot based transmission with L=10 and PUSCH mapping type B.
Proposal 3: Not configure PT-RS for NR PUSCH FR2 performance requirements with QPSK including both CP-OFDM and DFT-s-OFDM waveform.




[bookmark: _Hlk514434712]Discussions
Issue 1: PUSCH cases with only front-load DMRS cannot achieve 70% of max TP or max TP
Agreements in last meeting:
RAN4#89: Just remove some specific test cases with front-loaded DMRS configured that are not feasible, figure out the speficic test cases as per the aligned ideal results from companies during this meeting.
Open issues:
How to handle those PUSCH cases with DMRS 1+0 that cannot achieve 70% max TP :
· Option 1: Remove all test cases with front-loaded only DMRS configured 
· Option 2: Only remove cases that cannot achieve 70% max TP. (Nokia)

Review the feasibility of tests with DMRS 1+0 that could not achieve the maximum throughput but can achieve 70% max TP.
· Option 1: Yes (Nokia)
· Option 2: No

Discussion:
Nokia: does not make sense to remove all test cases, cases with 2 layers with 2T2R antenna ports are all moved for FR1 in last meeting. For FR2: we can discuss this, some cases with 2 layers can be considered to remove.


Agreements:
Only remove cases that cannot achieve 70% max TP if [2] or more companies observed this issue
Further check and discuss the cases that can achieve 70% max TP but cannot achieve max TP.
Issue 2: FR1: PUSCH resource mapping type B 
Agreements in the previous meeting:
· For FR1, 
· Whether to test non-slot and/or slot based transmission with resource mapping type B
· Option1: Type B for non-slot based.
· Option2: Type B for slot based
· Option3: Type B for both slot and non-slot based.
· Option4: Type B not tested

Open issues:
· For FR1 
· Option1: Type B for non-slot based.
· Option2: Type B for slot based
· Option3: Type B for both slot and non-slot based.
· Option4: Type B not tested
Discussion:
Nokia: Given that we agreed on configuration test applicability
· Option1: Type B for non-slot based. 
· Option2: Type B for slot based (Huawei)
· Option 3: Type B for both slot and non-slot based. (AT&T)

Samsung: previous test cases for type A should be narrow down for Type B. if type B tests have similar requirements.
Nokia:  Given we have the test applicability rule to declare to support type B, we are fine for option2 , we need to introduce additional tests, but type A test cases not to be reduced. The same cases for type B as type A.
Ericsson: no choice, we should run simulations for all cases.
Test applicability: (Company will double check this)
· Option 1: BS vendors need to test requirements defined for both Type A and Type VB if BS vendors declare to support both Type A and Type B;
· Option 2: BS vendors need to test one of the requirements defined for Type A or Type B if BS vendors declare to support both Type A and Type B;
· Further check how to choose type A and Type B

or
· Option 1: PUSCH requirements for both Type A and Type B need to be tested if BS vendor declares to support both Type A and Type B; 
· Option 2: Only one of the PUSCH requirements for Type A or Type B need to be tested as per BS declaration. (Nokia, Ericsson, Samsung, ZTE, CATT, Huawei)

Agreement:
The performance requirements for Type B should be defined as well in FR1 besides the requirements agreed to define for Type A
The same number of test cases should be introduced for Type B as those agreed cases defined for type A

If BS supports both Type A and Type B, select the PUSCH requirements for Type A or Type B for test, otherwise BS vendor tests the PUSCH requirements for the declared Type A or Type B supporting.
Issue 3: DMRS configuration
Agreements in RAN4 #AH-1807
· DMRS number
· FR1: 1 (one front-loaded) and 1+1 (one front-loaded and one additional)
· FR2: 1 (one front-loaded) 
Open issues:
· For FR1
· Test applicability for cases with DMRS configuration 1+0 and 1+1

· For FR2
· Option 1: 1+0 (Original agreement)
· Option 2: 1+0 and 1+1

Discussion:
FR1:
Nokia: for FR1, we would like to keep option 1, we are ready to introduce test applicability to test one of requirements.
ZTE: My intention is to introduce both requirements, it is not open issues, the test applicability should be discussed.
Test applicability: (Company will double check this and come back later)
· Option 1: BS vendors need to test requirements defined for both DMRS configuration 1+0 and configuration 1+1 if BS vendors declare to support both DMRS configurations;
· Option 2: BS vendors need to test one of the requirements defined for DMRS configuration 1+0 and configuration 1+1 if BS vendors declare to support both DMRS configurations; (Ericsson, ZTE, Nokia, Samsung)
Samsung: we still prefer to remove cases with DMRS 1+0
Nokia: we already agreed to keep both,
Samsung, Ericsson, ZTE, CATT and Huawei are fine to remove all PUSCH FR1 cases with DMRS 1+0 configurations.
Nokia: this decision has been taken, the agreements should be kept, and nothing has changed for type A.
FR2:
· For FR2
· Option 1: 1+0 (Original agreement)
· Option 2: 1+0 and 1+1

Ericsson: we would like to select option2, ok to down prioritize the simulation for 1+1.
Nokia: Given the possibility to declare the supported DMRS configuration, ok to option 2.
ZTE: if we agree to down prioritize 1+1, ok to option2.
DCM: would like to understand the down prioritize 1+1? Introduce the requirements by Dec.?
Company agreed to introduce the requirements, but just down prioritize it.
Samsung: wants to set deadline for FR2 DMRS 1+1 requirements, 
Nokia: based on the current stage work, the wording is applicable for deadline Dec. of this year.
ZTE: It is fine for us to set Dec. temporarily,

Agreements:
For FR2 requirements with DMRS 1+1, company agreed to introduce the requirements, but need to down prioritize it. down prioritization means the requirements for DMRS 1+1 can be introduced in Release 15 WI (completed by June, 2019) or in TEI-15 by December,2019.

If BS supports both DMRS configuration 1+0 and 1+1, select the PUSCH requirements for DMRS configuration 1+1 for test, otherwise BS vendor tests the PUSCH requirements for the declared DMRS configuration 1+0 or configuration 1+1 supporting.
Issue 4: PTRS configuration
Agreements in last meeting:
· PTRS are configured in FR2 test cases, the configuration is: 
· For CP-OFDM
· Frequency density KPTRS : 2 (PTRS every 2 RBs) 
· Time density LPTRS : 1 (all symbols with PTRS)
· Default thresholds for PT-RS patterns for DFT-S-OFDM
· NRB0=0, NRB1=8, NRB2=NRB3=32, and NRB4=108 

Open issues:
· QPSK: 
· PT-RS has less impact, not configure PT-RS (Samsung, Huawei, )
· Define requirements for both with and without PT-RS, and conduct test based on BS declaration (CTC)
· 16QAM and 64QAM: 
· Both PT-RS configured and not-configured (Samsung, Huawei)

Discussion:
FR2: PT-RS configuration for QPSK: 
Ericsson: ok to not configure PT-RS
ZTE: ok not configure it
Nokia: keep uniform for FR2 with PT-RS on. We agree not to configure PT-RS for QPSK.
Samsung: PT-RS is configured for MCS and frequency, low MCS.
· 16QAM and 64QAM: 
· Both PT-RS configured and not-configured (Samsung, Huawei)
Nokia: does not want to introduce further test cases
ZTE: we tend to introduce requirements only with PT-RS configured.
Ericson: not introduce much requirements.
Samsung: need more time to double check, we  are fine to configure PT-RS

Agreements:
For FR2 requirements with QPSK including cases for both CP-OFDM and DFT-s-OFDM, PT-RS is not configured, but RAN4 needs to rerun the related simulations.

For FR2 PUSCH requirements without PT-RS additionally configured for 16QAM and 64QAM, company agreed to introduce the requirements, but need to down prioritize it. down prioritization means the FR2 PUSCH requirements without PT-RS additionally configured for 16QAM and 64QAM can be introduced in Release 15 WI (completed by June, 2019) or in TEI-15 by December,2019.

If BS supports both with PT-RS configured and without PT-RS configured, select one of the PUSCH requirements for with PT-RS configured or without PT-RS configured for test, otherwise BS vendor tests the PUSCH requirements for the declared PT-RS configuration supporting.

Issue 5: UCI multiplexing on PUSCH
Agreements in last meeting:
· UCI on PUSCH
· Specify test cases for UCI decoding performance over PUSCH in Rel-15 by Next June
· Test parameters to be discussed after the Nov meeting.
Open issues:
· Number of test cases: 
· Option 1: one for FR1 and one for FR2 (Nokia, Ericsson, ZTE, AT&T)
· Option 2: One case for FR1 (Samsung)

· Payload
· Option 1: UCI only containing CSI  part1 and part 2 (Nokia Ericsson, ZTE)
· Option 2: UCI only contain CSI part 1 (Samsung, Huawei)
· Option 3: UCI only contains HARQ-ACK (CTC, DCM)
· Option 4: (Ericsson, AT&T)
· UCI only contains CSI part1 and part 2 with UL-SCH; 
· UCI contains HARQ-ACK, CSI part1 and part 2 without UL-SCH (
· Option 5: UCI contains HARQ-ACK, CSI part1 and part 2 with UL-SCH (DCM)

Nokia/Samsung: already defined several PUCCH formats for ACK/NACK test, only CSI is enough

Select one from the following 3 options:
· Option 1: UCI only containing CSI  part1 and part 2 (Nokia Ericsson, ZTE)
· Option 2: UCI only contain CSI part 1 (Samsung, Huawei)
· Option 3: UCI only contains HARQ-ACK (CTC, DCM)
· Option 4: (AT&T)
· UCI only contains CSI part1 and part 2 with UL-SCH; 
· UCI contains HARQ-ACK, CSI part1 and part 2 without UL-SCH

· Number of UCI bits
· Option 1: 7 bits(part1=5bits, part2=2bits) (Nokia)
· Option 2: 8 bits (CSI part 1) (Samsung)
· Option 3: 1 bit HARQ ACK/NACK (CTC, Ericsson)
· Option 4: [HARQ-ACK/NACK, CSI-part-1, CSI-part-2] (Ericsson, AT&T)
· [2,6,5] bits
· [0,20,21] for FR1
· [0,24,25] for FR2
· UCI partition
· No UCI partition, i.e. no frequency hopping (Samsung, CTC)
· MCS:
· Option 1: MCS16 (Nokia, CTC, Samsug, ZTE, Ericsson, AT&T)
· Other Options
· Waveform
· CP-OFDM (Nokia, Samsung, CTC, AT&T)
· 
· SCS/CBW
· Full bandwidth or partial bandwidth??
· 
· Option 1: FR1: 40MHz/30kHz; FR2: 100MHz/120kHz (Nokia, Ericsson with 30PRB)
· Option 2: FR1: 5MHz/15kHz, 10 MHz/30kHz; FR2: 50MHz/60kHz, 50MHz/120kHz (CTC)

 FR1: 40MHz/30kHz; FR2: 100MHz/120kHz
Based on further discussion, the agreement is changed to:
FR1: 10MHz/30kHz; FR2: 50MHz/120kHz

· Antenna configuration
· Option1: 1T2R (Samsung, Nokia, Ericsson, ZTE)
· Option 2: 1T2R, 1T4R and 1T8R for FR1, and cover 1T2R for FR2 (CTC)
· 
· DMRS configuration
· FR1
· Option 1: DMRS 1+1 (Samsung, Ericsson, Nokia, ZTE)
· Option 2: DMRS 1+0 (Nokia)
· Option 3: DMRS 1+0 and 1+1 (CTC)
· FR2
· Option 1: DMRS 1+0 (Samsung, Nokia, CTC, Ericsson)

Samsung/Nokia: Just to avoid the similar issues happed in PUSCH with DMRS 1+0

· Propagation condition
· FR1: 
· TDLC300-100 (Nokia, CTC)
· FR2:
· Option 1: TDLA30-300 (Nokia)
· Option 2: TDLC60-300 (CTC)
· Test metric: 
· Option 1: 2% BLER of the UCI (Nokia)
· Option 2: 1% BLER (Samsung)
· Option 3: Reuse the LTE test metric, i.e., less than 1% ACK false detection probability and less than 1% ACK missed detection probability (CTC)

· Test parameters: 
· UCI-OnPUSCH ::=                         SEQUENCE {
·     betaOffsets                             CHOICE {
·             dynamic                             SEQUENCE (SIZE (4)) OF BetaOffsets,
·             semiStatic                          BetaOffsets
·     }                                                                                                                   OPTIONAL, -- Need M
·     scaling                                 ENUMERATED { f0p5, f0p65, f0p8, f1 }
· }

BetaOffsets ::=                     SEQUENCE {
    betaOffsetACK-Index1                INTEGER(0..31)                                                          OPTIONAL, -- Need S
    betaOffsetACK-Index2                INTEGER(0..31)                                                          OPTIONAL, -- Need S
    betaOffsetACK-Index3                INTEGER(0..31)                                                          OPTIONAL, -- Need S
    betaOffsetCSI-Part1-Index1          INTEGER(0..31)                                                          OPTIONAL, -- Need S
    betaOffsetCSI-Part1-Index2          INTEGER(0..31)                                                          OPTIONAL, -- Need S
    betaOffsetCSI-Part2-Index1          INTEGER(0..31)                                                          OPTIONAL, -- Need S
    betaOffsetCSI-Part2-Index2          INTEGER(0..31)                                                          OPTIONAL  -- Need S
}

-- TAG-PUSCH-POWERCONTROL-STOP
-- ASN1STOP

	BetaOffsets field descriptions

	betaOffsetACK-Index1
Up to 2 bits HARQ-ACK (see TS 38.213 [13], clause 9.3) When the field is absent the UE applies the value 11

	betaOffsetACK-Index2
Up to 11 bits HARQ-ACK (see TS 38.213 [13], clause 9.3) When the field is absent the UE applies the value 11

	betaOffsetACK-Index3
Above 11 bits HARQ-ACK (see TS 38.213 [13], clause 9.3) When the field is absent the UE applies the value 11

	betaOffsetCSI-Part1-Index1
Up to 11 bits of CSI part 1 bits (see TS 38.213 [13], clause 9.3) When the field is absent the UE applies the value 13

	betaOffsetCSI-Part1-Index2
Above 11 bits of CSI part 1 bits (see TS 38.213 [13], clause 9.3) When the field is absent the UE applies the value 13

	betaOffsetCSI-Part2-Index1
Up to 11 bits of CSI part 2 bits (see TS 38.213 [13], clause 9.3) When the field is absent the UE applies the value 13

	betaOffsetCSI-Part2-Index2
Above 11 bits of CSI part 2 bits (see TS 38.213 [13], clause 9.3) When the field is absent the UE applies the value 13



· 

· 
Option 1: 20 (i.e. = 11, x=0 (1-2bits), 1 (3-11bits) or 3 (>11bits))  (CTC, Ericsson)
· 
· 

, 
· 

Option 1: 6.250 (i.e.  or =13, x=0 (<=11 bits) or 1 (>11bits)) (Nokia, Ericsson)
· 
· 
 (0.5, 0.65, 0.8, and 1)
· Option 1: 0.5(Nokia)
· Option 2: 1 (CTC, Ericsson)
Discussion:
LTE only defines 1T2R cases, not cases for all Rx

Proposed simulation assumptions by Nokia
Table 1: Proposal for simulation assumptions for UCI test cases.
	Parameter
	Value

	
	FR1
	FR2

	General System
	Transform precoding
	Disabled
	Disabled

	
	Number of Tx
	1
	1

	
	Number of Rx
	2
	2

	
	Number of layers
	1
	1

	
	[Uplink-downlink allocation for TDD]
	30 kHz SCS:
7D1S2U, S=6D:4G:4U
	120kHz SCS:
3D1S1U, S=10D:2G:2U

	
	Code block group based PUSCH transmission
	Disabled
	Disabled

	
	MCS index
	[16]
	[16]

	
	Propagation Condition
	[MCS 16: TDL-C 300ns, 100 Hz]
	[MCS 16: TDL-A 30ns, 300Hz]

	HARQ
	
	Off
	Off

	DMRS
	DMRS configuration type
	1
	1

	
	Maximum number of OFDM symbols for front loaded DMRS
	1
	1

	
	Number of additional DMRS symbols
	0
	0

	
	Number of DMRS CDM group(s) without data
	2
	2

	
	EPRE ratio of PUSCH to DMRS
	-3 dB
	-3 dB

	
	DMRS port
	0
	0

	
	DMRS sequence generation
	NID=0, nSCID =0
	NID=0, nSCID =0

	Time domain resource
	PUSCH mapping type
	A
	B

	
	PUSCH starting symbol index
	0 
	2

	
	PUSCH symbol length
	14 
	10

	Frequency domain resource
	Carrier frequency (GHz)
	4
	30

	
	SCS and BW
	30kHz: 40 MHz
	120kHz: 100 MHz

	
	RB assignment
	Full applicable test bandwidth
	Full applicable test bandwidth

	
	Frequency hopping
	Disabled
	Disabled

	PTRS configuration
	Frequency density (KPT-RS)
	no PTRS
	2

	
	Time density (LPT-RS)
	no PTRS
	1

	UCI
	UL-SCH
	yes
	yes

	
	Payload (bits)
	7 (CSI only, part1=5, part2=2)
	7 (CSI only, part1=5, part2=2)

	
	uci-on-pusch-scaling
	f0p5
	f0p5

	
	

 and 
	13 (default)
	13 (default)

	Performance metric
	
	SNR@ 2% BLER
	SNR@ 2% BLER




Agreements:
Agreements will be captured in a separated WF leaded by Samsung.

Issue 6: PUSCH for HST
Agreements in last meeting:
RAN#81: the UE and BS demodulation performance requirement under HST scenario are treated in TEI- 15 after December 2018.
Open issues:
· UE speed and frequency band
· Option 1: 350km/h at 3.6GHz (DCM)
· Options: others

· Maximum Doppler Shift (fd)
· Option 1: 2340Hz (or 2334Hz@3.6GHz, 2722Hz@4.2GHz ??)

· Deployment scenario
· Option 1: 
Table 1: Proposed parameters for NR high speed train (DCM)
	 Parameter
	Value

	
	Scenario X
	Scenario Y

	

	1000 m
	300 m

	

	50 m
	2 m

	

	350 km/h
	350 km/h

	

	2340Hz
	2340Hz



· The number of test scenario
· Option 1: One case
· Option 2: Two cases

Discussion:
Nokia: TEI-15, not release 15, RAN#82 clarify that HST need further consideration. it needs to discuss in Rel-15 work scope in tomorrow session 6.1.4
DCM: It needs to introduce HST scenario at the same time as UE demodulation requirements, check UE demodulation discussion. HST is introduce in Rel-8 in LTE, we can take the similar values as LTE. Any technical concerns? Deployment scenarios, max Doppler shift.
Ericsson: 
Nokia: LTE is based on band 1 for BS.  
Samsung: we should choose feasible Doppler shift value considering the DMRS
Nokia: offline discussion. Low priority in Rel-15.

Agreements:
NTT DoCoMo will lead an offline discussion about HST.

Issue 7: PUSCH with 256QAM in FR1
Agreements in last meeting:

Open issues:
A per RAN4 UE feature list (R4-182900), item 1-5, 256QAM for PUSCH FR1 and FR2 is an optional feature. LTE introduced performance for 256QAM in Rel-13.

Discussion:
Option 1: Specify the PUSCH requirements for 256QAM in FR1 in future release (Samsung)
Option 2: Introduce PUSCH requirements for 256QAM in FR1 in Rel-15 (NTT DoCoMo)

Agreement made in RAN4#90 RRM/Demod main session:
· No new BS demodulation requirement, which was not discussed in the previous meetings, should be introduced in Rel-15.

Agreements:

Issue 8: PUSCH with UL timing adjustment
Agreements in last meeting:

Open issues:
This feature test involves multi-UE, RAN4 agreed to define performance requirements with single UE as baseline (RAN4#86Bis R4-1806015)

Discussion:
Agreement made in RAN4#90 RRM/Demod main session:
· No new BS demodulation requirement, which was not discussed in the previous meetings, should be introduced in Rel-15.
DCM: think the PUSCH with UL timing adjustment belong to HST
Samsung: it is belong to multi-user.
Nokia: We do not think it belong to HST
Ericsson: need to check
ZTE: non-HST also has UL timing adjustment scenario.
Agreements:


PUCCH
Contributions list and summary of proposals
	Tdoc
	Title
	Source
	Proposal

	R4-1900095
	On NR PUCCH demodulation requirements
	Nokia, Nokia Shanghai Bell
	1. RAN4 to redo performance requirements of multi-symbol PUCCH with intra-slot frequency hopping enabled to take the transmit ON/OFF time mask into account.
RAN4 to adopt the previously described simplified transmit ON/OFF time mask modeling for derivation of PUCCH ideal results and simulation alignment.
RAN4 to discuss selecting one of the PUCCH format 3 test cases to extend into a new 2 slot repetition test case. The minimum requirement SNR values should be found via simulation, instead of using a formula.


	R4-1900283
	Remaining open issues on performance requirements for NR PUCCH in Rel-15
	Samsung
	Observation 1: A unified value adding to single-slot PUCCH requirement is not enough accuracy to reflect practical requirement of multi-slot PUCCH.
Proposal 1: Prioritized to specify the performance requirement with Format 1 for multi-slot PUCCH transmission
Proposal 2: Inter slot frequency hopping is enable across different slots; frequency hopping within a slot is not configured. 
· Inter slot frequency hopping: enable
· StartingPRB =0 for slot with even number
· SecondHop = the largest PRB index - nrofPRBs  for slot with odd number 

Proposal 3: Prioritized to specify the multi-slot PUCCH performance requirement with 2 slots.
Proposal 4: Remove the test case with Format 0 and Format 2 with 2 symbols under frequency hopping.


	R4-1901392
	PUCCH performance impact with frequency hopping for highest SCS
	Ericsson
	Proposal: For FR1 and FR2 highest SCS, when frequency hopping is enabled every symbol, add an additional impairment to BS demodulation requirement (exact value to be further discussed and agreed).




Discussions
Issue 1: Additional DMRS for PUCCH format 3 and 4 FR2
Agreements in the previous meeting:
· DMRS pattern for format 3 and 4:
· FR1: 
· Without additional DMRS for all cases 
· With additional DMRS for cases with the number of OFDM symbols more than 9 
· FR2: 
· Without additional DMRS
· FFS with additional DMRS 
Open issues:
· Additional DMRS for format 3 and 4 in FR2 for cases with the number of OFDM symbols more than 9
· Option 1: with and without DMRS ()
· Option 2: without DMRS only

Discussion:
Nokia: we can agree mirror the decision made for PUSCH FR2 with DMRS configuration 1+0 and 1+1

Agreements:
For FR2 PUCCH format 3 and 4 requirements with additional DMRS, company agreed to introduce the requirements, but need to down prioritize it. down prioritization means the requirements for additional DMRS can be introduced in Release 15 WI (completed by June, 2019) or in TEI-15 by December, 2019

If BS supports both with and without additional DMRS configuration, select the PUCCH format 3 and 4 requirements for one of with and without additional DMRS configuration for test, otherwise BS vendor tests the PUCCH format 3 and 4 requirements for the declared with or without additional DMRS configuration supporting.

Issue 2: Time mask impact for FR2 with frequency hopping for cases with 120kHz SCS
Agreements in the previous meeting:
Intra-slot frequency hopping is enabled
Further investigation is need to check the performance impact due to the time mask under the frequency hopping enabled.
Whether frequency hopping is needed considering the time mask impact to the PUCCH performances.

Open issues:
· Initial simulation results observations
Nokia: 2 symbols intra-slot hopping enabled, with time mask v.s. without time mask
1: PUCCH format 0: 
~0.4dB performance loss for 60kHz SCS@100MHz BW
~2.7dB performance loss for 120kHz SCS@100MHz BW

2: PUCCH format 2
~0.3dB performance loss for 60kHz SCS@100MHz BW
~0.9dB performance loss for 120kHz SCS@100MHz BW


Ericsson (R4-1901392):
1: ~2.5dB degradation for case with frequency hopping disabled compared to case with frequency hopping enabled without time mask
2: ~5.5.dB degradation for case with frequency hopping enabled but with time mask compared to without time mask
[image: ]

· Transmit ON/OFF time mask modeling in simulation

[image: ]
Figure 1: Assumed power scaling during the transition period.(Nokia R4-1900095)

What is the model assumed in Ericsson’s simulation? 
There is much different performance loss observed by different companies

· The feasibility of Intra-slot frequency hopping for PUCCH formats for FR2 with 120kHz SCS
Option 1: Remove the test case with Format 0 and Format 2 with 2 symbols under frequency hopping (Samsung)
Option 2: 

In Rel-15, the transient period is anyway there, both UE and gNB should know this blank symbol, because it is captured in core specification TS 38.101? or gNB still decode as per 2 symbols instead of 3 symbols?
Some clarification from RF side is needed.

Discussion:
RF will treat this topic on Wednesday’s morning session. 
This topic will depend on RF session agreements and will be discussed later.


R4-1815049 feature item 4-1 Basic UL control channel:
“RAN4 needs to check feasibility of frequency hopping for PUCCH formats for FR2. “Feasibility” here means whether PUCCH demodulation performance can be kept or not when 120kHz SCS is assumed and RB hopping is applied in our understanding.”
[bookmark: _Toc526340835]“6.3.3	Transmit ON/OFF time mask
[bookmark: _Toc526340836]6.3.3.1	General
The transmit ON/OFF time mask defines the transient period(s) allowed
-	between transmit OFF power and transmit ON power symbols (transmit ON/OFF)
-	between continuous ON-power transmissions when power change or RB hopping is applied.
In case of RB hopping, transition period is shared symmetrically.

- A long subslot transmission is a Type B transmission with more than 2 symbols.
- A short subslot transmission is a Type B transmission with 1 or 2 symbols.
[image: ]

Agreements:
With the frequency hopping configuration which has been chosen for the demodulation simulation, we do not introduce additional impairment for the impact of transient period, because there is no power change and no transient period between symbols.
Issue 3: Multi-slot PUCCH
Agreements in the previous meeting:
· Introduce requirements for multi-slot PUCCH for FR1 in Rel-15 by next June
· Option 1: Introduce requirements for PUCCH Formats 1 and 3 with slot repetition N = 2 and 4
· Define requirements by adding –10log(N)+[X] dB to single-slot PUCCH requirements, where X accounts for loss due to channel estimation and other errors.
· 
· X: 
· option 1 : X=1 
· other options not precluded. 
· Othe options not precluded.
· Discuss the test parameters after the Nov meeting

Open issues:
· PUCCH format
· Option 1: PUCCH format 3 (Nokia, AT&T, ZTE)
· Option 2: PUCCH format 1 (Samsung, Huawei)
Discussion:
Samsung: insist on PUCCH format1, from the results from AT&T, format 1 is more strict, we can know the number of payload size is larger for PUCCH format 3, it can achieve the coverage by lower coding rate, the number of RB and payload size are configurable. One slot for multi-RB can achieve coverage, format 3 support 4 DMRS to ensure the coverage.
Nokia: Format 1 is not for coverage, only 1 RB, multi-RB should be used first before you go to multi-slot.
Ericsson: leave it to AT&T to decide.
ZTE: Compare the results for PUCCH format 1 and 3, the 3-5dB SNR difference for PUCCH format 3 is higher, so coverage is more important for Format 3.
Samsung:NR PUCCH format 1 is duration 4-14, format 3 can be configured from both time and frequency domain to ensure the coverage. ACK/NACK is more important,
Nokia: see the WF from ZTE.
AT&T: Preference is PUCCH format 3, if additional case for PUCCH format 1 is ok.

· Number of slot repetition N
· Option 1: 2 (Nokia, Samsung, AT&T)
· Option 2: 2 and 4 (AT&T)
Discussion:
Samsung: Channel has large Doppler shift for repetition 4. 

· Frequency hopping
· [bookmark: _GoBack]Option 1: Inter-slot frequency hopping enabled and intra-slot frequency hopping disabled (Ericsson, AT&T)
· Option 2: Both intra-slot frequeny hopping and inter-slot frequency hopping are disabled (Nokia, CATT, ZTE)
Discussion:
Ericsson: it is AT&T’s 
ZTE: for multi-slot case, higher frequency diversity gain is expected with inter-slot frequency hopping.
Samsung: agree this proposal. 
Nokia: more discussion about the frequency diversity gain. Need more time to check.
Huawei: we checked with RAN1, either inter-slot or intra-slot frequency hopping can be enabled, or both can be disabled during multi-slot PUCCH transmission.
Nokia: we are not going to test the frequency hopping in multi-slot PUCCH.
Samsung: more time to check.
ZTE: Open to both options. Link the inter-slot frequency hopping and how to derive the performance requirements discussion together.
Ericsson: more time to check.
AT&T: frequency hopping gain
ZTE: we can decide it as per the simulation results. Both options is ok.

· How to derive the requirements
· Option 1: By adding –10log(N)+[X] dB to single-slot PUCCH requirements with X=1 (AT&T)
· Option 2: By simulation (Nokia, Samsung, AT&T)

· Test applicability for multi-slot PUCCH
 	The requirements defined for multi-slot PUCCH only apply to the BS supporting multi-slot PUCCH.

Discussion:
Nokia: ok to the test applicability. Provide the simulation does not mean BS the implementation. If BS support it, it need to test the requirements, 
AT&T:  need to check the wording.

Discussion:


Agreements:
ZTE will lead a WF for the multi-slot PUCCH
Issue 4: PUCCH for HST
Agreements in the previous meeting:

Open issues:
PUCCH: No HST performance requirements defined in LTE

Discussion:


Agreements:

PRACH
Contributions list and summary of proposals
	Tdoc
	Title
	Source
	Proposal

	R4-1900555
	NR PRACH for high speed
	NTT DOCOMO, INC.
	Proposal 1: Define PRACH for restricted set A and B, but the target frequency offset values are FFS.
Proposal 2: Preamble format 0/1/2/3 should be considered for high-speed scenarios, but which formats would be defined for PRACH tests is FFS.



Discussions
Issue 1: PRACH for HST
Agreements in the last meeting:	
The UE and BS demodulation performance requirements under HST scenarios are treated in TEI15 after December 2018.
Open issues:
1: Restricted set A and B

2: Max frequency offset

3: Preamble format 0/1/2/3

Discussion:


Candidate Agreements:

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

	Tdoc
	Title
	Source
	Notes

	R4-1900757
	Draft CR to TS 38.104: Applicability rule for BS demodulation requirements
	China Telecom
	noted

	R4-1900758
	Draft CR to TS 38.141-1: Applicability rule for BS conducted demodulation test
	China Telecom
	revise

	R4-1900759
	Draft CR to TS 38.141-2: Applicability rule for BS radidated demodulation test
	China Telecom
	revise

	R4-1901384
	Draft CR to TS 38.104 Applicability rules for BS demodulation
	Ericsson
	Ok, but need to check with Johan to remove or void the section for applicability

	R4-1901385
	Draft CR to TS 38.141-1 Applicability rules for BS demodulation
	Ericsson
	noted

	R4-1901386
	Draft CR to TS 38.141-2 Applicability rules for BS demodulation
	Ericsson
	noted

	R4-1901812
	draftCR: test applicability for NR gNB conformance testing in 38.141-1
	Huawei, HiSilicon
	noted

	R4-1901813
	draftCR: test applicability for NR gNB conformance testing in 38.141-2
	Huawei, HiSilicon
	noted


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

	R4-1900760
	Draft CR to TS 38.104: Editorial CR for BS demodulation requirements
	China Telecom
	

	R4-1900761
	Draft CR to TS 38.141-1: Editorial CR for BS conducted demodulation test
	China Telecom
	

	R4-1900762
	Draft CR to TS 38.141-2: Editorial CR for BS radidated demodulation test
	China Telecom
	

	R4-1900098
	draftCR for 38.104 on PUSCH requirements with CP-OFDM and FR1
	Nokia, Nokia Shanghai Bell
	

	R4-1900099
	draftCR for 38.141-1: Conducted test requirements for CP-OFDM based PUSCH in FR1
	Nokia, Nokia Shanghai Bell
	

	R4-1900100
	draftCR for TS 38.141-2: Radiated test requirements for CP-OFDM based PUSCH in FR1
	Nokia, Nokia Shanghai Bell
	

	R4-1900547
	Draft CR for TS 38.104:  Correction on PTRS configuration for PUSCH
	NTT DOCOMO, INC.
	

	R4-1900548
	Draft CR for TS 38.141-2:  Correction on PTRS configuration for PUSCH
	NTT DOCOMO, INC.
	

	R4-1900763
	Draft CR to TS 38.104: Update of performance  requirement numbers for DFT-s-OFDM based PUSCH
	China Telecom
	

	R4-1900764
	Draft CR to TS 38.141-1: Update of test requirement numbers for DFT-s-OFDM based PUSCH
	China Telecom
	

	R4-1900765
	Draft CR to TS 38.141-2: Update of test requirement numbers for DFT-s-OFDM based PUSCH
	China Telecom
	

	R4-1901346
	Draft CR to TS 38.104 – PUSCH requirements with CP-OFDM for FR2
	Ericsson
	

	R4-1901347
	Draft CR to 38.141-2 – PUSCH requirements with CP-OFDM for FR2
	Ericsson
	

	R4-1900284
	Draft CR on NR PUCCH format2 performance requirements for TS 38.104
	Samsung
	

	R4-1900285
	Draft CR on NR PUCCH format2 conducted performance requirements for TS 38.141-1
	Samsung
	

	R4-1900286
	Draft CR on NR PUCCH format2 radiated performance requirements for TS 38.141-2
	Samsung
	

	R4-1900968
	Draft CR for 38.104: Performance requirements for NR PUCCH format 1
	ZTE Wistron Telecom AB
	

	R4-1900969
	Draft CR for 38.141-1: Conducted test requirements for NR PUCCH format 1
	ZTE Wistron Telecom AB
	

	R4-1900970
	Draft CR for 38.141-2: Radiated test requirements for NR PUCCH format 1
	ZTE Wistron Telecom AB
	

	R4-1901387
	Draft CR to TS 38.104 BS demodulation PUCCH format 0 requirements
	Ericsson
	

	R4-1901388
	Draft CR to TS 38.141-1 BS demodulation PUCCH format 0 requirements
	Ericsson
	

	R4-1901389
	Draft CR to TS 38.141-2 BS demodulation PUCCH format 0 requirements
	Ericsson
	

	R4-1901814
	CR: Updates to PUCCH formats 3 and 4 performance requirements in TS 38.104
	Huawei, HiSilicon
	

	R4-1901815
	draftCR: Updates to PUCCH formats 3 and 4 conducted conformance testing in TS 38.141-1
	Huawei, HiSilicon
	

	R4-1901816
	draftCR: Updates to PUCCH format 3 and 4 radiated conformance testing in TS 38.141-2
	Huawei, HiSilicon
	

	R4-1900488
	Draft CR for updating PRACH performance requirements in TS38.104
	CATT
	

	R4-1900489
	Draft CR for updating PRACH performance requirements in TS38.141-1
	CATT
	

	R4-1900490
	Draft CR for updating PRACH performance requirements in TS38.141-2
	CATT
	

	R4-1900994
	Draft CR to 38.141-2: Addition of measurement system setup for radiated performance requirements
	Ericsson
	



Agreement: Follow the previous assignments, all updates do not belong to the assignment for this company, just remove all related updates from the company’s CR and merge them into the responsible company’s CR:
	
	38.104 
	38.141-1 
	38.141-2 

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

	PUSCH 
	CP-OFDM 
	Nokia 
	Ericsson 
	Nokia 
	Nokia, Ericsson 

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

	PUCCH 
	format 0 
	Ericsson 
	Ericsson 
	Ericsson 
	Ericsson 

	
	format 1 
	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



For the 3dB span for the impairment results to derive the requirements, no company raise concern about it in this meeitng, we still can follow this 3dB span for the SNR requirements derivation during this meeting.
Samsung: the highest testable SNR value, no higher than 20dB agreed in RF session.
Intel: no specific value specified for NR UE demod, two options are on table. One is based on TE vendor declaration, another option is a fixed value that is captured in TR 38.810.
If the SNR requirements is beyond the highest testable SNR, the requirements is removed or just skip the requirements test, company can double check. 
Keysight:  20dB for fading channel, another value for AWGN. Still with square bracket.
During this meeting, derive the performance requirements results without limitation of highest SNR value, add test applicability rule: the requirements with SNR value higher than [20]dB do not need to be tested.
Nokia: For all FR2 requirements, because the TT is still TBD, so all FR2 requirements need to be TBD for TS 38.141-2.
Company is encouraged to provide contributions about the TT for FR2 conformance testing for next meetings to try to finalize the FR2 conformance test in TS 38.141-2.

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

	R4-1900091
	NR PUSCH Simulation Results
	Nokia, Nokia Shanghai Bell
	

	R4-1901390
	BS demodulation - ideal simulations results for PUSCH, PUCCH and PRACH
	Ericsson
	Includes PUSCH, PUCCH and PRACH results

	R4-1901391
	BS demodulation - impairment simulations results for PUSCH, PUCCH and PRACH
	Ericsson
	

	R4-1900279
	Simulation results for NR PUSCH
	Samsung
	

	R4-1900318
	Simulation results for NR PUSCH FR1
	ZTE Wistron Telecom AB
	

	R4-1900319
	Simulation results for NR PUSCH FR2
	ZTE Wistron Telecom AB
	

	R4-1900485
	Ideal and impairment results for NR PUSCH
	CATT
	

	R4-1900769
	Updated ideal simulation results for NR PUSCH
	China Telecom
	

	R4-1900770
	Updated impairment simulation results for NR PUSCH
	China Telecom
	

	R4-1901811
	Simulation results for NR PUSCH performance requirements
	Huawei, HiSilicon
	



2) PUCCH simulation results
	Tdoc
	Title
	Source
	Proposal

	R4-1901390
	BS demodulation - ideal simulations results for PUSCH, PUCCH and PRACH
	Ericsson
	

	R4-1901391
	BS demodulation - impairment simulations results for PUSCH, PUCCH and PRACH
	Ericsson
	

	R4-1900092
	NR PUCCH Simulation Results
	Nokia, Nokia Shanghai Bell
	

	R4-1900280
	Simulation results for NR PUCCH
	Samsung
	

	R4-1900320
	Simulation results for NR PUCCH FR1
	ZTE Wistron Telecom AB
	

	R4-1900321
	Simulation results for NR PUCCH FR2
	ZTE Wistron Telecom AB
	

	R4-1900486
	Ideal and impairment results for NR PUCCH
	CATT
	

	R4-1901919
	simulation results for NR PUCCH demod perf
	Huawei, HiSilicon
	



3) PRACH simulation results
	Tdoc
	Title
	Source
	Proposal

	R4-1901390
	BS demodulation - ideal simulations results for PUSCH, PUCCH and PRACH
	Ericsson
	

	R4-1901391
	BS demodulation - impairment simulations results for PUSCH, PUCCH and PRACH
	Ericsson
	

	R4-1900093
	NR PRACH Simulation Results
	Nokia, Nokia Shanghai Bell
	

	R4-1900281
	Simulation results for NR PRACH
	Samsung
	

	R4-1900322
	Simulation results for NR PRACH FR1
	ZTE Wistron Telecom AB
	

	R4-1900323
	Simulation results for NR PRACH FR2
	ZTE Wistron Telecom AB
	

	R4-1900487
	Ideal and impairment results for NR PRACH
	CATT
	



4) Summary of simulation results
	Tdoc
	Title
	Source
	Proposal

	R4-1900317
	Excel Script for Deriving NR Performance Requirements
	ZTE Wistron Telecom AB
	

	R4-1900767
	Summary of ideal results for NR BS demodulation requirements
	China Telecom
	

	R4-1900768
	Summary of impairment results for NR BS demodulation requirements
	China Telecom
	



Issue 1: Excel script for deriving NR performance requirements
Agreements in the last meeting:

Open issues:
ZTE provided an excel script for deriving NR performance requirements as per the ideal span or impaired span threshold. How to use it, maybe ZTE can show it to RAN4 colleague.


Discussion:


Possible Agreements:
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Performance requirement for PUCCH format 2 (ideal):                                  

FR2: TDL-A 30 ns delay spread & 300 Hz Doppler, SCS = 120 kHz

frequency hopping enabled without time mask

frequency hopping enabled with time mask

frequency hopping disabled

~ 5.5 dB degradation with time mask

~ 2.5 dB degradation without frequency

hopping
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Figure 6.3.3.9-3: Consecutive short subslot (1 symbol gap) time mask for the case when transient
period is required on both sides of the symbol and when 120kHz SCS is used in FR2.




