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

	R4-1812238
	Summary of simulation results for NR BS demodulation requirements
	China Telecom
	Summary of PUSCH, PUCCH and PRACH simulation results.


	R4-1812589
	TDD configuration for NR BS demodulation
	NTT DOCOMO, INC.
	Proposal 1: TDD configurations, 3D1S1U,S=10D:2G:2U for 15kHz SCS and 7D1S2U,S=6D:4G:4U for 30kHz SCS, should be specified for BS demodulation requirement.
Proposal 2: TDD configurations, 3D1S1U, S=10D:2G:2U for 120kHz SCS should be specified for BS demodulation requirement.
Proposal 3: For 60kHz SCS, TDD configuration can be considered from the following options.
	Option 1: {DDSU}, S = {D11, G3, U0} (align with UE demodulation)
	Option 2: {DDDSU}, S = {D4, G6, U4} (align with UE REFSENS)
Other options are not precluded
If multiple TDD configurations will be defined per SCS, the followings are proposed.
Proposal 4: If there are some impacts according to different TDD configuration, consider UE decision for applicability rule for multiple TDD configurations. The following TDD configurations are proposed.
	For FR1, 30kHz SCS
1st priority: {DDDDDDDSUU}, S = {D6, G4, U4} for DL heavy
2nd priority: {SU}, S = {12D, G2} for UL heavy

	For FR2, 120kHz SCS
	1st priority: {DDDSU}, S = {D10, G2, U2} for DL heavy
	2nd priority: {DSUU}, S = {D12, G2} for UL heavy

	R4-1813213
	NR BS demodulation performance requirements – applicability and antenna configuration issues
	Nokia, Nokia Shanghai Bell
	Proposal 1: If more than one declared SCS and BW combinations are included, select the smallest SCS.
Observation 1: For FR1 NR BS with > 8 antenna connectors, either OTA testing or conducted testing can be used to demonstrate compliance of BS demodulation performance requirements.
Observation 2: For OTA testing, OTA FR1 BS demodulation performance requirements are limited to 1TX-2RX for which conducted FR1 BS demodulation performance requirements are translated to equivalent OTA.   
Observation 3: For OTA FR1 BS demodulation performance requirements, it is recommended to choose any 2 RX for OTA testing for the case of BS with > 8 antenna connectors, which is aligned with eAAS.
Proposal 2: When FR1 NR BS with more than 8 antenna connectors declares to apply minimum demodulation performance requirements for 2, 4 or 8 antenna connectors, test signals should be connected to 2, 4 or 8 antenna connectors respectively, by randomly selecting among all available antenna connectors.

	R4-1813241
	Introduction of facility and equipment for NR FR2 BS performance testing
	Keysight Technologies UK Ltd
	Share generic introductory type information about necessary facility and equipment for FR2 OTA BS performance testing.

	R4-1813287
	Channel setup for NR demodulation
	Ericsson
	Observation 1	Following eAAS method, if fading channel is introduced, the fading channel shall be modelled via channel simulator, not via chamber
Proposal 1	NR can introduce performance requirements for fading channel. The modelling for fading channel shall follow eAAS method, in which the fading channel is modelled via channel simulator, not via chamber


	R4-1813446
	On BS Demodulation General Aspects
	Ericsson
	Proposal 1:
· For FR1 and 30 kHz SCS, TDD UL/DL configuration of {7D1S2U, S = 6D:4G:4U} should be used for BS demodulation requirements.
Proposal 2:
It is proposed to use either of following options as FR2 UL/DL configurations for BS demodulation.
· Option 1: {DDDSU}, S = {D10, G2, U2}
· Option 2: {DDSU}, S= {D11, G3}
Proposal 3:
· Phase noise should be included for FR2 BS demodulation.

	R4-1813636
	Discussion on NR BS general open issues
	Huawei
	Proposal 1: Postpone to define NR BS performance requirements for 5MHz BW/15KHz SCS and 10MHz BW/30KHz SCS in Rel-15 timeline.
Proposal 2: Only define one set of performance requirements for NR different UL DL configurations.
Proposal 3: Add a certain amount of margin on top of the final averaged performance requirements for phase noise impact.
Proposal 4: Focus on the SA normal demodulation performance requirements discussion.




Discussions
[bookmark: _Hlk514409684]Issue 1: TDD UL-DL configuration
Agreements in the last meeting:
· Just consider those TDD UL DL configurations from the operators’ input as listed in Annex. 
· Companies are encouraged to analyze the PUSCH performance requirements for different TDD UL/DL configurations
· Compare the simulation results for the following TDD UL/DL configurations for one PUSCH case with 30kHz SCS for investigation:
· 7D1S2U, S = 6D:4G:4U 
· DDDSUDDSUU, S=10D:2G:2U 
· DDDSU, S=10D:2G:2U 
Note: No PUSCH transmission on special slot in the simulations.
· If the results are similar for those three UL DL configurations, one UL/DL configuration will be used for each SCS, and the UL/DL configurations used in BS RF will be considered as baseline.
· Annex
[image: ]

Open issues:
· Use one or multiple TDD UL/DL configurations per SCS in BS demodulation requirements?
· Option 1: Cover one TDD UL/DL configuration per SCS (Ericsson, Huawei)
· If use one TDD UL/DL configuration per SCS
· 15 kHz SCS
· Option 1: 3D1S1U, S=10D:2G:2U (NTT DOCOMO)
· 30 kHz SCS
· Option 1: 7D1S2U, S=6D:4G:4U (NTT DOCOMO, Ericsson)
· 60 kHz SCS
· Option 1: DDSU, S = 11D: 3G (align with UE demodulation) (NTT DOCOMO, Ericsson)
· Option 2: DDDSU, S = 4D: 6G: 4U (align with UE REFSENS) (NTT DOCOMO)
· Option 3: DDDSU, S = 10D:2G:2U (Ericsson, AT&T, Huawei, Nokia)
· 120 kHz SCS
· Option 1: DDSU, S = 11D:3G (Ericsson)
· Option 2: DDDSU, S=10D:2G:2U (NTT DOCOMO, Ericsson, AT&T, Huawei)
· If use multiple TDD UL/DL configurations per SCS
· 30 kHz SCS
· Option 1  (NTT DOCOMO): 
· 1st priority: {DDDDDDDSUU}, S = {D6, G4, U4} for DL heavy
· 2nd priority: {SU}, S = {12D, G2} for UL heavy
· 120 kHz SCS
· Option 1  (NTT DOCOMO): 
· 1st priority: {DDDSU}, S = {D10, G2, U2} for DL heavy
· 2nd priority: {DSUU}, S = {D12, G2} for UL heavy

Discussion:



Agreements:
· Use one or multiple TDD UL/DL configurations per SCS in BS demodulation requirements?
· Option 1: Cover one TDD UL/DL configuration per SCS
· If use one TDD UL/DL configuration per SCS
· 15 kHz SCS
· Option 1: 3D1S1U, S=10D:2G:2U 
· 30 kHz SCS
· Option 1: 7D1S2U, S=6D:4G:4U
· 60 kHz SCS
· Option 3: DDDSU, S = 10D:2G:2U
· 120 kHz SCS
· Option 2: DDDSU, S=10D:2G:2U 


Issue 2: Channel model
Agreements in the last meeting:
· FR1
· Reuse the conclusions from UE demodulation discussions 
· FR2
· Option 1: Reuse the conclusions from UE demodulation performance discussion
· TE vendors and interested  companies are invited to check if the channel model used by UE demodulation performance is applicable for BS demodualtion performance test.
· Other options not precluded 

Open issues:
· Can fading channel be applicable for BS OTA demodulation test?
· Yes (Keysight, Ericsson)
· Modeling of fading channel for BS OTA demodulation test
· Fading channel is modelled via channel simulator, not via chamber (Keysight, Ericsson, Nokia)

Discussion:
· If the fading channel is modelled via channel simulator outside of anechoic chamber (e.g., CATR or chamber) that is used for wireless cable
· Option 1: Reuse the eAAS conclusion (Huawei, Ericsson)
· Option 2: more than 2Rx antennas cannot be precluded (Nokia)

Agreements:
· Fading channel as well as AWGN can be applicable for BS OTA demodulation test. If fading channel is modeled for BS OTA demodulation test
· As baseline, the fading channel is modelled via channel simulator outside of anechoic chamber (e.g., CATR or chamber) that is used for wireless cable



Issue 3: Antenna configuration
Agreements in the last meeting:
· Antenna configuration for FR1
· Not to include requirements for BS with >8 antenna connectors
· FFS how to conduct test for BS with > 8 antenna connectors, companies are encouraged to bring inputs for the next RAN4#88bis meeting.

Open issues:
· How to conduct test for BS with > 8 antenna connectors in FR1 conducted test
· Option 1 (Nokia, Nokia Shanghai Bell)
· When FR1 NR BS with more than 8 antenna connectors declares to apply minimum demodulation performance requirements for 2, 4 or 8 antenna connectors, test signals should be connected to 2, 4 or 8 antenna connectors respectively, by randomly selecting among all available antenna connectors.

Discussion:
Huawei: how to implement the “random”?
Ericsson: reuse the method from AAS
Nokia: this is for conducted test, and has not been discussed in AAS part.

Agreements:
Take offline 


Issue 4: Applicability in terms of SCS and BW
Agreements in the last meeting:
· PRACH: Demodulation tests are defined in a channel BW agnostic way
· PUSCH and PUCCH:
· For selection of the SCS and BW combination(s), the following principle will be used: 
· If the SCS and BW combination(s) declared by BS are included in 38.104 with the corresponding performance requirements defined:
· If only one declared SCS and BW combination is included, then this combination is selected for test.
· If more than one declared SCS and BW combinations are included:
· For cases with smaller than [X] dB gap on simulation results for different declared SCSs, select the smallest SCS 
· For cases with larger [X] dB gap on simulation results for different declared SCSs, tests all the declared SCSs
· BS is only required to pass tests for the highest channel BW declared by BS for the selected SCS(s). 
· Else if the SCS and BW combination(s) declared by BS are not included in 38.104 with the corresponding performance requirements defined:
· Choose the declared SCS(s) and its nearest lower BW (i.e. reference BW) as new combination(s)
· If only one SCS and BW combination is declared, then its new combination is selected for test.
· If more than one SCS and BW combinations are declared, for those corresponding new combinations:
· For cases with smaller than [X] dB gap on simulation results for different declared SCSs, select the smallest SCS 
· For cases with larger [X] dB gap on simulation results for different SCSs, tests all the declared SCSs
· BS is only required to pass tests for the selected highest nearest lower channel BW. 
· the reference BW will be placed in the middle of the BW.
· Further rewording or other options not precluded. 

Open issues:
· Applicability in terms of SCS
· Option 1: If more than one declared SCS and BW combinations are included, select the smallest SCS. (Nokia, Nokia Shanghai Bell)

Discussion:



Agreements:
· Applicability in terms of SCS
· Decide whether to test one or multiple SCSs, based on the simulation results under channel conditions with different Doppler shift and delay spread.


Issue 5: SCS and BW
Agreements in the last meeting:
· 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:
· Minimum set
· Option 1: Include 5MHz BW/15KHz SCS and 10MHz BW/30KHz SCS in Rel-15 timeline. (Agreement in the last meeting)
· Option 2: Postpone 5MHz BW/15KHz SCS and 10MHz BW/30KHz SCS in Rel-15 timeline. (Huawei)

Discussion:
Huawei: consider the high workload
Ericsson: keep the agreement
 
Agreements:
· Minimum set for SCS and BW for CP-OFDM
· Confirm the agreement in the last meeting



Issue 6: Phase noise
Agreements in the last meeting:
· FFS whether PN is modelled in FR2 simulation
· Companies are encouraged to provide simulation results both with and without phase noise modelling in different high frequency ranges (such as 30GHz) and specific phase noise model defined in TR38.803. 

Open issues:
· Whether PN is modelled in FR2 test cases
· Option 1: Yes (Ericsson, AT&T, ZTE)
· Option 2: No and add a certain amount of margin on top of the final averaged performance requirements for phase noise impact. (Huawei)

Discussion:
Ericsson: the phase noise has big impact the performance, and the impact depends on the carrier frequency. It is a critical issue. 
Huawei: this has been discussed for several meetings, but has not seen proposals on how to model it.
Nokia: time to finish the modelling?
ZTE: 2 models have been agreed in the TR. If we go with option 2, how much margin can be added?
Huawei: based on company implementations.
Ericsson: it is important to specify the requirements that are meaningful. 
Huawei: different models are used for UL and DL in NR TR, and UE demod conclusion cannot be reused.
Ericsson: there are 2 options in the TR, and either one can be directly used in the BS demod requirements. Open to use either option.
Huawei: hard to implement the Tx phase noise from the test implementation point of view. 
Ericsson: do not think there is an issue.

Agreements:
· Whether PN is modelled in FR2 test cases
· Option 1: Yes, and select one of the two 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 implementation
· Narrow down to one option in this meeting
· Further discuss whether to have carrier frequency specific requirements for FR2 in this meeting.


Issue 7: Others
Agreements in the last meeting:
· EN-DC: 
· Further discuss whether to have specific tests for EN-DC in BS demodulation part in the next meeting.

Open issues:
· Whether to have specific tests for EN-DC 
· No (Huawei)

Discussion:
· Chair: can be agree “No specific tests for EN-DC in Rel-15”?
· ZTE need more time to check, considering the uplink sharing


Agreements:
· No specific tests for EN-DC in Rel-15



	
PUSCH
Contributions list and summary of proposals
	Tdoc
	Title
	Source
	Proposal

	R4-1812226
	Remaining issues for NR PUSCH demodulation requirements
	China Telecom
	Proposal 1: For FR1, include non-slot based transmission with resource mapping type B, with a limited number of test cases.
Proposal 2: For non-slot-based transmission with resource mapping type B, configure the symbol length as 7 and configure the start symbol index as 3.
Proposal 3: Set the EPRE ratio of PUSCH to DM-RS as -3dB and -4.77dB respectively for DM-RS configuration type 1 and 2.
Proposal 4: For 2Tx PUSCH, apply R-ML and/or CW-IC receiver for intra-cell inter-layer interference handling, and use medium MIMO correlation level in the test. 
Proposal 5: Define UCI on PUSCH requirements in Rel-15, with a lower priority compared to other test cases identified in previous meetings. 

	R4-1812239
	Initial simulation results for NR PUSCH
	China Telecom
	Provide initial simulation results for NR PUSCH.

	R4-1812281
	Simulation results for NR PUSCH
	CATT
	In this contribution, we provide the simulation results for NR PUSCH. 

	R4-1812303
	Discussion and simulation results for NR PUSCH
	Samsung
	Proposal 1: For FR1, the performance requirement of type A should be introduced in Rel-15 with high priority. If time permits, limited test cases can be introduced in Rel-15 for slot based transmission with type B.
Proposal 2: For FR2, not-slot transmission with PUSCH resource mapping type should be introduced in Rel-15.  Recommend symbol length is 10; data symbol index is 2 for performance requirement setting.
Proposal 3: FRC Table for FR1 and FR2 

	R4-1812339
	On NR BS PUSCH demodulation performance requirements
	ZTE Corporation
	The simulation results for CP-OFDM (TX: 1, RX: 2) are provided, and FR2 symbols length is set to 7. 

	R4-1812556
	Updated simulation results on NR PUSCH
	CMCC
	In this contribution, we provide our initial PUSCH simulation results.

	R4-1812590
	NR BS PUSCH demodulation
	NTT DOCOMO, INC.
	Proposal 1: For FR2, 0, 4 and 10 start symbol index for 4 symbols mini-slot, 8 start symbol index for 2 symbol mini-slot should be defined for BS PUSCH demodulation requirements.

	R4-1813214
	WF for NR PUSCH demodulation
	Nokia, Nokia Shanghai Bell
	

	R4-1813215
	NR PUSCH demodulation discussion
	Nokia, Nokia Shanghai Bell
	For FR1, test non-slot based transmission with resource mapping type B.
For FR2, use 11 OFDM symbols for resource mapping type B.
Use starting symbol index 0 for FR2.
RAN4 to consider adding one UCI test case for FR1 and one UCI test case for FR2.

	R4-1813216
	NR PUSCH simulation results
	Nokia, Nokia Shanghai Bell
	In this contribution we have provided simulation results for NR PUSCH. 

	R4-1813447
	Simulation results of PUSCH for NR BS demodulation requirements
	Ericsson
	Simulation results for initial simulation alignments are presented in Section 2
Some open issues still remain and have not been considered in these initial simulation results but will be needed for final step to define the requirements on PUSCH.

	R4-1813448
	Further discussions for PUSCH demodulation requirements
	Ericsson
	Proposal 1: Set the ratio of PUSCH EPRE to DM-RS EPRE = - 3 dB.
Proposal 2: Further down scope PUSCH with allocation duration of “2 or 4” symbol from test case selections. 
Proposal 3: It is proposed to down-prioritize non-slot-based transmission for FR1.
Proposal 4: It is proposed not necessary to cover PUSCH mapping type B for slot-based transmission for FR1.
Proposal 5: Set L = 8 for non-slot based PUSCH transmission with starting symbol = 3.
Proposal 6: It is sufficient to cover test cases with KPT-RS = 2 when transform precoding is disabled for FR2.
Proposal 7: DM-RS (1+1) pattern should also be defined in FR1 test cases when transform precoding is enabled.
Proposal 8: No additional DM-RS is required for FR2 when transform precoding is enabled as it has already been agreed to configure PT-RS for FR2.
Proposal 9: It is proposed to configure NRB0=0, NRB1=8, NRB2=NRB3=32, and NRB4=108 for configuring PT-RS when transform precoding is enabled.
Proposal 10: It is proposed to consider narrow bandwidth allocation for DFT-S-OFDM however with the requirement [image: ]fulfilled. We therefore agree with the current proposal of 50 PRBs for FR1 and 30 PRBs for FR2 test cases for DFT-S-OFDM.

	R4-1813641
	Discussion on NR PUSCH demodulation performance
	Huawei
	Proposal 1: Consider to define one set performance requirements for FR1 slot-based transmission for both PUSCH mapping type A and B.
Proposal 2: Choose S = 0 and L = 11 for FR2 non-slot based transmission under PUSCH mapping type B.
Proposal 3: Consider to define performance requirements with 1+1 DMRS configuration for FR2 non-based transmission with PUSCH mapping type B.

	R4-1813642
	Simulation results for NR PUSCH
	Huawei
	Observation 1: The performances under DMRS 1+1 are better than those under DMRS 1+0 configured due to more DMRS benefit to the channel estimation.
Observation 2: There are more obvious performance gain under lower MCS than that with higher MCS for cases with DMRS 1+1 compared to cases with DMRS 1+0 configured.
Observation 3: Very similar performance between 100MHz/60kHz SCS and 100MHz/120kHz SCS cases with the same MCS under AWGN condition with DMRS 1+0 configured.



[bookmark: _Hlk514434712]Discussions
Issue 1: Time domain resource 
Agreements in the last meeting:
· FR1
· 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 
· FR2
· Non-slot-based transmission with resource mapping type B and X UL symbols
· Number of UL symbols 
· Option 1: 7 
· Option 2: 4 and 2 
· Option 3: 11 
· Option 4: 8
· Other options not precluded 
· start symbol index
· Option 1: 3 
· Option 2: 2
· Option 3: 0
· Other options not precluded 

Open issues:
· For FR1, 
· Whether to test slot-based transmission with resource mapping type B
· Yes, and introduce a limited number of test cases if time permits (Samsung, Nokia)
· Yes, and define one set performance requirements for FR1 slot-based transmission for both PUSCH mapping type A and B. (Huawei)
· No  (Ericsson, ZTE, CATT)
· Whether to test non-slot based transmission with resource mapping type B
· Yes (China Telecom, Nokia, Nokia Shanghai Bell, AT&T)
· No  (Ericsson, ZTE, CATT, Huawei)
· For FR2,
· Number of UL symbols 
· Option 1: 7  (China Telecom, ZTE)
· Opiton 2: 4 and 2 (NTT DOCOMO)
· Option 3: 11 (Huawei)
· Option 4: 8 (Ericsson)
· Option 5: 10 (Nokia, Nokia Shanghai Bell, Samsung)
· Start symbol index
· Option 1: 3  (China Telecom, Ericsson)
· Option 2: 2 (Nokia, Nokia Shanghai Bell, Samsung)
· Option 3: 0 (Huawei, ZTE)
· Option 4: 0, 4 and 10 for 4 symbols mini-slot, 8 for 2 symbol mini-slot (NTT DOCOMO)

Discussion on Monday:
Ericsson: compromised option is to have non-slot based tx for mapping type B in FR1.
FR2:
Ericsson: for FR2, as compromise, if we need to narrow down to one option, fine with 10 UL symbols and start symbol index of 2.
DOCOMO: question on the impact of UL symbols and start symbol index on the performance

Agreements on Monday:
· For FR1, 
· FFS: whether to test slot-based transmission with resource mapping type B
· Discuss the feasbility to define one set performance requirements for FR1 slot-based transmission for both PUSCH mapping type A and B. 
· FFS: Whether to test non-slot based transmission with resource mapping type B
· Discuss further offline in this week.
· For FR2,
· Number of UL symbols and Start symbol index: Discuss further offline in this week

Discussion on Tuesday:
· Compromise proposal (Nokia)
· We agreed to test slot-based with mapping A.
· Can we then agree on testing non-slot based with mapping B?
· Agree: Nokia, Ericsson, ZTE, China Telecom, Samsung
· Against: Huawei
· Competing compromise (Huawei)
· Type B for both slot and non-slot based.

	FR2
	Number of UL symbols 
	Start symbol index
	Summarized based on proposal by

	Option 1
	7
	3
	China Telecom

	Option 2
	7
	0
	ZTE

	Option 3
	11
	0
	Huawei, 

	Option 4
	10
	2
	Samsung, Nokia

	Option 5
	8
	3
	Ericsson

	Option 6
	4
2
	0
4
10
8
	Docomo

	Option 7
	10	
	0
	Agree: Nokia, Ericsson, ZTE, China Telecom, Huawei



Agreement on Tuesday:
FR2:
Number of UL symbols: 10
Start symbol index: 0



Issue 2: Frequency domain resource 
Agreements in the last meeting:
· DFT-S-OFDM
· Configure M contiguous PRBs in the middle of the applicable test BW, where M is the largest PRB number within the applicable test BW that satisfying M = 2α2 · 3α3 · 5α5

Open issues:
· PRB number for DFT-s-OFDM
· Option 1(Agreement in the last meeting)
· Configure M contiguous PRBs in the middle of the applicable test BW, where M is the largest PRB number within the applicable test BW that satisfying M = 2α2 · 3α3 · 5α5
· Option 2 (Ericsson)
· Consider narrow bandwidth allocation for DFT-S-OFDM however with the requirement M =  2α2 · 3α3 · 5α5 fulfilled: 25 PRBs for FR1 and 30 PRBs for FR2.

Discussion:



Candidate Agreements on Monday:
· PRB number for DFT-s-OFDM
· Narrow bandwidth allocation for DFT-S-OFDM however with the requirement M =  2α2 · 3α3 · 5α5 fulfilled: 25 PRBs for FR1 and 30 PRBs for FR2.
· The minimum set of channel BW and SCS for DFT-S-OFDM: FFS


Discussion on Tuesday:
· Compromise proposal: Test the following until next meeting via simulation
· Based on results it will be decided if one SCS/BW combination is sufficient per FR.
	SCS
	BW in PRB	
	BW in MHz

	15 (FR1)
	25
	5

	30 (FR1)
	24
	10

	60 (FR2)
	64
	50

	120 (FR2)
	64
	100



Agreement on Tuesday:
Frequency domain resource for DFT-s-OFDM:
· Simulate the following by the next meeting
· Based on results, it will be decided if one SCS/BW combination is sufficient per FR in the next meeting.
· Check the PRB number of 30 in this week.
	SCS
	BW in PRB
	BW in MHz

	15 (FR1)
	25
	5

	30 (FR1)
	24
	10

	60 (FR2)
	 [30] in the middle of the channel BW
	50

	120 (FR2)
	 [30] in the middle of the channel BW
	100



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) 

Agreements in the last meeting:
· DMRS type
· Prioritize DMRS type 1 (default configuration) 
· For DMRS type 2 
· Define a limited number of test cases for type 2 in Rel-15 if time permits 
The test applicability for DMRS type 1 and type 2 is based on BS declaration
· EPRE ratio of PUSCH to DM-RS 
· 0dB
· DMRS port for 1 layer PUSCH
· port 0 
· DMRS port for 2 layer PUSCH
· port 0 and 1 with frequency domain OCC
· Parameters for DMRS sequence generation 
· For CP-OFDM waveform, NID =0, nSCID  =0
· For DFT-s-OFDM waveform, nID =0, group hopping and sequence hopping are disabled.

Open issues:
· EPRE ratio of PUSCH to DM-RS for DMRS type 1
· Option 1: 0 dB  (Agreement in the last meeting)
· Option 2: -3dB (China Telecom, Ericsson, Nokia)
· DMRS for DFT-S-OFDM
· For FR1
· Option 1: 1+0 and 1+1  (Ericsson)
· Option 2: 1+1 (Samsung)
· For FR2
· Option 1: 1+0 (Ericsson)
· Option 2: 1+0 and 1+1 (Huawei)
· DMRS for CP-OFDM
· For FR2
· Option 1: 1+0 and 1+1 (Huawei)
· Option 2: 1+0 (Agreement in previous meeting, Samsung, Ericsson, ZTE) 

Discussion:
Huawei: both 1+0 and 1+1 are mandatory without capability signalling, and cannot preclude the implementation of 1+1.

Agreements:
· EPRE ratio of PUSCH to DM-RS for DMRS type 1
· -3dB 
· Additional DMRS for DFT-S-OFDM
· The same configuration with CP-OFDM



Issue 4: UCI on PUSCH
Agreements in the last meeting:
· FFS the introduction of NR BS demodulation performance requirements for UCI multiplexed on PUSCH in Rel-15. 

Open issues:
· Whether to specify test cases for UCI decoding performance over PUSCH
· Yes (China Telecom, Nokia, Nokia Shanghai Bell, AT&T, NTT DOCOMO)

Discussion:



Agreements:
· Specify test cases for UCI decoding performance over PUSCH in Rel-15 by Next June
· Test parameters to be discussed after the Nov meeting.


Issue 5: Reference receiver and MIMO correlation for 2Tx PUSCH
Open issues:	
· Reference receiver for 2Tx PUSCH
· Option 1: R-ML and/or CW-IC receiver for intra-cell inter-layer interference handling (China Telecom)
· Option 2: MMSE receiver (Huawei, Ericsson, Nokia, ZTE)
· MIMO correlation for 2Tx PUSCH
· Option 1: Medium MIMO correlation level (China Telecom)
· Option 2: Low (Huawei, ZTE, Ericsson, CATT)

Discussion:
Nokia: there is only one CW for 2Tx PUSCH, no CW-IC

Agreements:
· Reference receiver for 2Tx PUSCH
· MMSE receiver 
· MIMO correlation: low


Issue 6: PTRS configuration
Agreements in the last meeting:
· PTRS are configured in FR2 test cases, the configuration is: 
· Frequency density KPTRS : [2 (PTRS every 2 RBs)] 
· Time density LPTRS : 1 (all symbols with PTRS)
· Default thresholds for PT-RS patterns when transform precoding is enabled 
· Option1: NRB0=0, NRB1=8, NRB2=NRB3=32, and NRB4=108 
· Other options not precluded. 

Open issues:
· Frequency density KPTRS for CP-OFDM: 
· Option 1: 2 (Ericsson, CATT, Huawei)
· Default thresholds for PT-RS patterns for DFT-S-OFDM
· NRB0=0, NRB1=8, NRB2=NRB3=32, and NRB4=108 (Ericsson, CATT, ZTE)


Discussion:
· Default thresholds for PT-RS patterns for DFT-S-OFDM
· NRB0=0, NRB1=8, NRB2=NRB3=32, and NRB4=108 
Support : Ericsson, CATT, ZTE
Huawei want to further check in this meeting


Agreements:
· Frequency density KPTRS for CP-OFDM: 2 



PUCCH
Contributions list and summary of proposals
	Tdoc
	Title
	Source
	Proposal

	R4-1812227
	Remaining issues for NR PUCCH demodulation requirements
	China Telecom
	Proposal 1: For frequency domain allocation, adopt option 1, i.e., startingPRB = 0, secondHopPRB = the largest PRB index - nrofPRBs.
Proposal 2: For format 0 in FR2, startingSymbolIndex = 13 for 1 OFDM symbol, and startingSymbolIndex = 12 for 2 OFDM symbols.
Proposal 3: For format 1, define ACK miss detection requirement as well as NACK to ACK requirement.
Proposal 4: For format 2 in FR2, startingSymbolIndex = 13 for 1 OFDM symbol, and startingSymbolIndex = 12 for 2 OFDM symbols.
Proposal 5: For format 2, define NACK to ACK requirement if it is the limiting factor compared with ACK miss requirement. 
Proposal 6: For format 3 and 4 in FR2, include with and without additional DMRS for the time being, and make decision later based on the simulation under fading channel.

	R4-1812282
	Simulation results for NR PUCCH
	CATT
	In this contribution, we provide the simulation results for NR PUCCH.

	R4-1812304
	Discussion and simulation results for NR PUCCH
	Samsung
	Proposal 1: Both without additional and with additional DMRS should be considered for defining the  performance requirement for PUCCH format 3 and format 4,  considering the UCI payload, and high speed scenario, as well as the coding rate , in both FR1 and FR2.
Proposal 2: Intra-slot frequency hopping is always enabling.  The frequency hopping pattern is preferred as option 1:
· Option1
· Starting PRB =0;
· SecondHopPRB = the largest PRB index – nrof PRBs
Proposal 3: For NR PUCCH performance requirement, there is no differentiation for symbol location for PUCCH with format 0 and format 2 for FR1 and FR2.
Observation 1:NACK2ACK detection probability for Format 2 is not the bottleneck compared with ACK missed detection probability. 
Proposal 4: ACK missed detection probability and DTX to ACK can be regarded as the test metric for Format 2

	R4-1812343
	On NR BS PUCCH demodulation performance requirements
	ZTE Corporation
	The simulation results for FR1&FR2 PUCCH are summarized in the tables.

	R4-1812557
	Updated simulation results on NR PUCCH
	CMCC
	In this contribution, we provide our initial PUCCH simulation results.

	R4-1812591
	NR BS PUCCH demodulation
	NTT DOCOMO, INC.
	For frequency hopping,
Proposal 1: For intra-slot frequency hopping, option 1 (startingPRB = 0;secondHopPRB = the largest PRB – nrofPRBs) should be adopted.
For starting symbol index of PUCCH format 0 and format 2,
Proposal 2: For PUCCH format 0 and format 3, 13 for 1 OFDM symbol and 12 and 12 for 2 OFDM symbols should be assumed as starting symbol index.

	R4-1812768
	Simulation assumptions for PUCCH demodulation
	Ericsson
	

	R4-1812769
	Simulation results on PUCCH demodulation
	Ericsson
	In this contribution, simulation results are presented for PUCCH format 1,3, and 4.

	R4-1813219
	NR PUCCH demodulation discussion
	Nokia, Nokia Shanghai Bell
	1. For intra-slot frequency hopping case, use the following values:
· Option1:
· startingPRB = 0
· secondHopPRB = the largest PRB index – nrofPRBs 
For starting symbol index for FR2, use:
· startingSymbolIndex = 13 for 1 OFDM symbol
· startingSymbolIndex = 12 for 2 OFDM symbols
Use NACK2ACK probability as the test metric for PUCCH format 1.
For format 2, for starting symbol index for FR2, use:
· startingSymbolIndex = 13 for 1 OFDM symbol
· startingSymbolIndex = 12 for 2 OFDM symbols

	R4-1813220
	NR PUCCH simulation results
	Nokia, Nokia Shanghai Bell
	In this contribution we have provided simulation results for NR PUCCH.

	R4-1813639
	Discussion on NR PUCCH demodulation performance
	Huawei
	Proposal 1: Select option 1 for startingPRB and secondHopPRB setting: Set startingPRB = 0; secondHopPRB = the max number PRB for the corresponding BW/SCS – the number of scheduled PRBs for PUCCH frequency hopping.
Proposal 2: Select option 1 for FR2 startingSymbolIndex configuration, i.e.
· startingSymbolIndex = 13 for 1 OFDM symbol
· startingSymbolIndex = 12 for 2 OFDM symbols
Proposal 3: Not introduce test metric of Missed Ack probability < 1% for PUCCH format 1.
Proposal 4: Not configure additional DM-RS for PUCCH format 3 and 4 for FR2.

	R4-1813640
	Simulation results for NR PUCCH
	Huawei
	Observation 1: For PUCCH format 3, case 2 with 14 symbol length, there is only about 0.5dB performance gain with additional DMRS.
Observation 2: For PUCCH format 4, almost the same performance for FR2 with the same bandwidth 100MHz but different subcarrier spacing 60kHz and 120kHz.



Discussions
Issue 1: Hopping
Agreements in the last meeting:
· Intra-slot frequency hopping: enable
· Option1:
· startingPRB = 0
· secondHopPRB = the largest PRB index – nrofPRBs 
· Option 2: 
· startingPRB = 2 
· secondHopPRB = the largest PRB index – nrofPRBs -2

Open issues:
· Intra-slot frequency hopping
· Option 1: startingPRB = 0, secondHopPRB = the largest PRB index – nrofPRBs (China Telecom, Samsung, NTT DOCOMO, Nokia, Nokia Shanghai Bell, Huawei, AT&T)

Discussion:


Agreements:
· Intra-slot frequency hopping: enable
· startingPRB = 0
· secondHopPRB = the largest PRB index – nrofPRBs 
· hoppingId = 0



Issue 2: Starting Symbol Index
Agreements in the last meeting:
· For format 0 and format 2 
· For FR1 
· startingSymbolIndex = 13 for 1 OFDM symbol
· startingSymbolIndex = 12 for 2 OFDM symbols
· For FR2
· Option 1: 
· startingSymbolIndex = 13 for 1 OFDM symbol
· startingSymbolIndex = 12 for 2 OFDM symbols 
· Option 2: 
· startingSymbolIndex = 11 for 1 OFDM symbol
· startingSymbolIndex = 10 for 2 OFDM symbols

Open issues:
· startingSymbolIndex for format 0 and format 2 in FR2
· Option 1 (China Telecom, Samsung, NTT DOCOMO, Nokia, Nokia Shanghai Bell, Huawei)
· startingSymbolIndex = 13 for 1 OFDM symbol
· startingSymbolIndex = 12 for 2 OFDM symbols

Discussion:



Agreements:
· startingSymbolIndex for format 0 and format 2 in FR2
· startingSymbolIndex = 13 for 1 OFDM symbol
· startingSymbolIndex = 12 for 2 OFDM symbols


Issue 3: Test metric
Agreements in the last meeting:
· Test metric for format 1
· DTX to Ack probability <1%
· [Missed Ack probability < 1%] 
· NACK2ACK probability < 0.1%
· Test metric for format 2
· If number of bits <= 11 
· DTX to Ack probability <1% and Missed Ack probability < 1%
· FFS NACK2ACK < 0.1% 
· If number of bits > 11: BLER < 1% 

Open issues:
· Test metric for format 1
· Option 1: ACK miss detection and NACK to ACK (China Telecom, AT&T, Ericsson, ZTE, NTT DOCOMO, CATT)
· Option 2: NACK to ACK (Nokia, Nokia Shanghai Bell, Huawei)
· Test metric for format 2
· Option 1: Define NACK to ACK requirement if it is the limiting factor compared with ACK miss requirement. (China Telecom, AT&T, Ericsson)
· Option 2: ACK missed detection probability and DTX to ACK (Samsung)

Discussion:


Agreements:
· Test metric for format 1
· ACK miss detection and NACK to ACK 
· Test metric for format 2
· Define NACK to ACK requirement if it is the limiting factor compared with ACK miss requirement.
· More simulation results are encouraged in the next meeting.
	


Issue 4: Additional DMRS
Agreements in the last 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
· Option 1: Include with and without additional DMRS for the time being, and make decision later based on the simulation under fading channel. (China Telecom)
· Option 2: with and without DMRS (Samsung, Ericsson)
· Option 3: without DMRS only (Huawei, ZTE)

Discussion:


Agreements:
DMRS pattern for format 3 and 4:
· Option 1: with and without DMRS 
· Option 2: without DMRS only
· Aim to select one option in this meeting 



Issue 5: Multi-slot PUCCH
Agreements in the last meeting:
· FFS the introduction of multi-slot PUCCH demodulation performance requirements in Rel-15.

Open issues:	
· Whether to introduce requirements for multi-slot PUCCH in Rel-15
· Introduce requirements for PUCCH Formats 1 and 3 with slot repetition N = 2 and 4  (AT&T, Ericcson)
· For FR1 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.  (AT&T, Ericcson)
· X: 
1. option 1 : X=1 (AT&T)
2. other options not precluded. 

Discussion:



Agreements:
· 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: 
1. option 1 : X=1 
2. other options not precluded. 
· Othe options not precluded.
· Discuss the test parameters after the Nov meeting



PRACH
Contributions list and summary of proposals
	Tdoc
	Title
	Source
	Proposal

	R4-1812228
	Remaining issues for NR PRACH demodulation requirements
	China Telecom
	Observation 1: When the LTE PRACH timing offset scheme and the Ncs proposed in the last meeting are used, the maximal configured timing offset is longer than the CP length for some NR preambles with short sequence.
Proposal 1: For preambles with short sequence, set the timing offset base value as 0 us instead of 0.5*Ncs, and this offset is increased within the loop, by adding in each step a value of 0.1us, until the end of the tested range, which is 0.9us. Then the loop is being reset and the timing offset is set again to 0us.
Proposal 2: Use logical sequence indexes of 22 and 0 respectively for long and short sequences.
Observation 2: For several preamble formats targeting for small cell, the CP length is short, and the supported cell size cannot be extended even if Ncs of 0 is used.
Proposal 3: For each preamble format with short sequence, select one Ncs such that the Ncs is close to the CP length, and thus Ncs of {10, 10, 10, 6, 0, 46} are proposed respectively for format {A1, A2, A3, B4, C0, C2}.

	R4-1812283
	Simulation results for NR PRACH
	CATT
	Observation 1: For a given PRACH format, the target SNR with missed detection probability 1 % for Option1/2/3 with AWGN condition and no frequency offset is quite similar, the difference is smaller than 0.5dB.

	R4-1812305
	Discussion and simulation results for NR PRACH
	Samsung
	Proposal 1: Recommend combination of preamble formats and SCS for performance requirement in Rel-15
Table 1 Recommended combination of preamble formats and SCS
	
	Burst format
	SCS(kHz)

	FR1
	0
	1.25

	
	A1
	15

	
	C2
	15

	FR2
	A1
	120

	
	C2
	120



Proposal 2: Recommend Ncs=0 for the performance requirement of PRACH with short sequence format in FR2, and Ncs=23 in FR1.

	R4-1812345
	On NR BS PRACH performance requirements
	ZTE Corporation
	This contribution presents the simulation results.

	R4-1812558
	Updated simulation results on NR PRACH
	CMCC
	In this contribution, we provide our initial PRACH simulation results.

	R4-1812592
	NR BS PRACH demodulation
	NTT DOCOMO, INC.
	Proposal 1: For PRACH performance requirements, preamble format B4 and C0 should be defined.
Proposal 2: For PRACH demodulation, frequency offset 500Hz for FR1 and 4000Hz for FR2 should be defined.
Proposal 3: According to RAN plenary decision, PRACH requirements for restricted set should be specified as a late drop in Rel-15.
Proposal 4: For logical sequence index, option 1 (22 for long sequence and 0 for short sequence) should be adopted.
Proposal 5: For Ncs values, option 2 (Ncs = 23 for FR1 and Ncs = 69 for FR2) should be adopted.

	R4-1812770
	PRACH Simulation assumption
	Ericsson
	To sum up, the following open issues for PRACH test setups and performance requirements are discussed and we have the following observations: 
Observation 1	The time estimation error tolerance is related to the SCS of PRACH.
Observation 2	The time estimation error tolerance for fading channel depends on the maximum delay in the respective PDP and the time estimation error tolerance for the AWGN channel.
Observation 3	The largest time offset is better not be larger than PRACH CP
Observation 4	The largest time offset cannot be larger than length of the detection window corresponding to the given  and 

Based on the discussions, we have the following proposals:

Proposal 1	It is proposed that the time estimation error tolerance for AWGN channel shall be revised.
Proposal 2	It is proposed to set the Ncs to be 46 for FR1 and 0 for FR2.
Proposal 3	The frequency offset for FR1 and FR2 is 400Hz and 3325Hz, respectively
Proposal 4	The time offset value shall be set properly according to the PRACH format and SCS


	R4-1812771
	Simulation results on PRACH demodulation
	Ericsson
	Simulation results for initial simulation alignments are presented.

	R4-1813221
	NR PRACH demodulation discussion
	Nokia, Nokia Shanghai Bell
	1. Use logical sequence index 22 for long sequence and 0 for short sequence.
Define frequency offset depending on carrier frequency.
For the Ncs for short sequence, choose option 2 i.e. use the following values: 23 for FR1, 69 for FR2.
Choose Ncs option 1 for the simulation assumptions:
· Option 1:
· Format 0: Ncs=13 and v=32
· Short sequences
· Ncs=23 for FR1
· Ncs=69 for FR2
· v = [0]

	R4-1813222
	NR PRACH simulation results
	Nokia, Nokia Shanghai Bell
	In this contribution we have provided simulation results for NR PRACH.

	R4-1813637
	Discussion on NR PRACH demodulation performance
	Huawei
	Proposal 1: Reuse the LTE timing offset value for NR preamble format 0; Scale the LTE timing offset for NR short sequence preamble formats by using the corresponding subcarrier spacing.
Proposal 2: Use frequency offset 400 Hz for FR1 and 3 KHz for FR2.
· Long sequence format 0: 270 Hz
· Short sequence format: 400 Hz for FR1 and 3 kHz for FR2.
Proposal 3: Select the following Ncs value in the simulation for PRACH performance:
·   Ncs=23 for preamble SCS 15kHz
·   Ncs = 46 for preamble SCS30kHz
·   Ncs = 69 for preamble SCS 60kHz and 120kHz

	R4-1813638
	Simulation results for NR PRACH
	Huawei
	In this contribution, we share our simulation results for some of preamble formats for alignments.



Discussions
Issue 1: Logical sequence index, Ncs and v
Agreements in the last meeting:
· Logical sequence index
· Option 1: 22 for long sequence, 0 for short sequence
· Note that this resulting in root sequence = 1 for both long and short sequences. 
· Other options not precluded
· Ncs
· Long sequence: 13 
· Short sequence:
· Option 1: 46 for FR1, 0 for FR2
· Option 2: 23 for FR1, 69 for FR2
· Option 3: 0 for FR1, 0 for FR2 
· Other options are not precluded
· Intension next meeting to narrow to one option for requirement

Open issues:
· Logical sequence index
· Option 1: 22 for long sequence, 0 for short sequence (China Telecom, NTT DOCOMO, Nokia, Nokia Shanghai Bell)
· 
Note: resulting in root sequence number =1 for both long and short sequences.
· Ncs 
· For FR1 short sequence
· Option 1: 46 (Ericsson)
· Option 2: 23 (NTT DOCOMO, Nokia, Nokia Shanghai Bell, Samsung)
· Option 3: 23 for SCS 15kHz, 46 for SCS 30kHz (Huawei)
· Option 4: {10, 10, 10, 6, 0, 46} for format {A1, A2, A3, B4, C0, C2}. (China Telecom)
· For FR2 short sequence
· Option 1: 0 (Ericsson, Samsung)
· Option 2: 69 (NTT DOCOMO, Nokia, Nokia Shanghai Bell, Huawei)
· Option 3: {10, 10, 10, 6, 0, 46} for format {A1, A2, A3, B4, C0, C2}. (China Telecom)
· v
· For format 0
· Option 1: 32 (Nokia, Nokia Shanghai Bell)
· For short sequence
· Option 1: [0] (Nokia, Nokia Shanghai Bell)

Discussion:
Ncs: candidate agreement
· 15 kHz: 23
· 30 kHz: 46
· 60 - 120 kHz: 69
DOCOMO need to check by Wed evening

CATT: our simulation results show very small performance difference for the three options listed in the last meeting.


Agreements:
Logical sequence index
· Short sequence: 0
· Long sequence: 22
v
· For format 0: 32 
· For short sequence: 0



Issue 2: Frequency offset and channel model
Agreements in the last meeting:
· Frequency offset for FR1 
· Option 1: 500 Hz 
· Other options are not precluded 

Open issues:
· Frequency offset for FR1
· Option 1: 500 Hz (NTT DOCOMO, China Telecom)
· Option 2: 400Hz (Ericsson, ZTE)
· Option 3: Define frequency offset depending on carrier frequency, instead of defining one fixed value (Nokia, Nokia Shanghai Bell)
· Option 4: 270Hz for long sequence, 400Hz for short sequence (Huawei)
· Frequency offset for FR2 
· Option 1: 4000Hz (NTT DOCOMO, China Telecom, Huawei)
· Aganist: ZTE 
· Option 2: 3325Hz (Ericsson)
· Option 3: Define frequency offset depending on carrier frequency, instead of defining one fixed value (Nokia, Nokia Shanghai Bell, NTT DOCOMO, ZTE)
· 2700 Hz for n257, n258, n261.
· 3800 Hz for n260
· Option 4: 3000Hz (Huawei)

Discussion:
DCM: For FR2, suggest to have band group
ZTE: For FR2, two values in total based on the NR bands in the current spec 

CATT: Shall we have test for:
Opt 1: fading channel only
Opt 2: fading channel and AWGN

Channel model:
· AWGN with 0 Hz offset
· Fading channel with frequency offset
Ericsson wants to check by Wed evening


Agreements:
Frequency offset values if frequency offset is to be modeled
· FR1: 400Hz
· FR2: 
· 4000Hz
· FFS: 2700 Hz (discuss further in this week)
· Discuss further offline whether to use one fixed value or frequency segment specific value 


Issue 3: Timing offset scheme for conformance test
Agreements in the last meeting:	
· For conformance test, we reuse the LTE timing offset scheme for preamble transmission, i.e., 
· The timing offset base value is set to 50% of Ncs. This offset is increased within the loop, by adding in each step a value of [0.1us], until the end of the tested range, which is [0.9us]. Then the loop is being reset and the timing offset is set again to 50% of Ncs.

Open issues:
· Timing offset scheme for conformance test
· Option 1: keep the previous agreement
· Option 2 (China Telecom): For preambles with short sequence, set the timing offset base value as 0 us instead of 0.5*Ncs, and this offset is increased within the loop, by adding in each step a value of 0.1us, until the end of the tested range, which is 0.9us. Then the loop is being reset and the timing offset is set again to 0us. 
· Option 3 (Ericsson, Huawei): The time offset value shall be set properly according to the PRACH format and SCS.
· Option 4 (Huawei): Reuse the LTE timing offset value for NR preamble format 0; Scale the LTE timing offset for NR short sequence preamble formats by using the corresponding subcarrier spacing.

Discussion:



Agreements:
· Reuse LTE timing offset sequence for format 0
· Timing offset start value:
· 50% of Ncs 
· Increased within the loop, adding 0.1us in each step (up to 0.9us)
· Then loop is reset and restart again.
· Timing offset for short sequence: consider the preamble format and SCS
· Discuss further offline in this week


Issue 4: Test metric
Agreements in the last meeting:
· False alarm probability and detection probability 
· Reuse the LTE metric of 0.1% false alarm probability and 99% detection probability. 
· Time estimation error 
· For AWGN channel 
· reuse the LTE metric of 1.04us 
· For fading channel 
· Need further study 

Open issues:
· Time estimation error for AWGN channel 
· Option 1: Reuse the LTE metric of 1.04us (agreement in the last meeting)
· Option 2: The time estimation error tolerance for AWGN channel shall be revised. (Ericsson)

Discussion:



Agreements:


Issue 5: Preamble format and SCS
Agreements in the last meeting:
· Preamble Format (For Rel-15) 
· For long sequence, requirements are defined for:
· [Format 0] 
· For short sequence, requirements are:
· [A1, A2, A3, B4, C0 and C2]
· SCS:
· Keep the previous agreement and cover 15kHz, 30kHz, 60KHz (FR2) and 120KHz for short sequence 
· Apply the performance requirements for short sequence based on BS declaration

Open issues:
· Preamble format and SCS
· Option 1: keep the (tentative) agreement in the last meeting
· Option 2 (Samsung):
	
	Burst format
	SCS(kHz)

	FR1
	0
	1.25

	
	A1
	15

	
	C2
	15

	FR2
	A1
	120

	
	C2
	120



· Option 3 (NTT DOCOMO): Include B4 and C0

Discussion:



Candidate Agreements:
· Set requirements for Preamble:
· Short sequence
· Format A1, A2, A3, B4, C0 and C2 
· Long sequence:
· Format 0


Issue 6: Restricted sets  
Agreements in the last meeting:
· There are no test cases for Restricted sets  in Rel-15

Open issues:
· Whether to introduce test cases for Restricted sets  in Rel-15
· Option 1: No (agreement in the previous meeting)
· Option 2: Yes (NTT DOCOMO)
· According to RAN plenary decision, PRACH requirements for restricted set should be specified as a late drop in Rel-15.

Discussion:



Agreements:


 Channel model
Contributions list and summary of proposals
	Tdoc
	Title
	Source
	Proposal

	R4-1813242
	Channel model for BS demodulation
	Keysight Technologies UK Ltd
	Proposal 1: Choose CDL modelling approach for BS demodulation performance evaluations. 
Proposal 2: Choose five CDL models (CDL-A…E) coupled to five scenarios (UMi O2I NLOS, UMi NLOS, Indoor NLOS, Indoor LOS, UMi LOS) with angular and delays scaling parameters from TR 39.901, as shown in Tables 1 and 2 above.



Discussions
Issue 1: Channel model  
Agreements in the last meeting:
· FR1
· Reuse the conclusions from UE demodulation discussions 
· FR2
· Option 1: Reuse the conclusions from UE demodulation performance discussion
· TE vendors and interested  companies are invited to check if the channel model used by UE demodulation performance is applicable for BS demodualtion performance test.
· Other options not precluded 

Open issues:
· Whether to use TDL model or CDL model
· Option 1: Follow UE demodulation discussion (agreement in the previous meeting)
· Option 2: CDL model (Keysight)
· Scenarios
· Option 1: Follow UE demodulation discussion (agreement in the previous meeting)
· Option 2: Choose five CDL models (CDL-A…E) coupled to five scenarios (UMi O2I NLOS, UMi NLOS, Indoor NLOS, Indoor LOS, UMi LOS) (Keysight)

Discussion:
· Follow UE demodulation conclusion for both conducted and radidated test, i.e., use TDL model


Agreements:
· Follow UE demodulation conclusion for both conducted and radidated test
· Use TDL model



 Draft CRs and TPs
Contributions list and summary of proposals
0) General discussion
	
	Tdoc
	Title
	Source
	Proposal

	General 
	R4-1813107
	Ways-of-working for performance chapters 8 and 11
	Ericsson
	It is proposed that a separate Draft CR is maintained for the demodulation performance chapters of TS 38.104, including related Annexes.

	
	R4-1813304
	General aspects of the NR BS performance requirements
	Huawei
	Observation 1: AAS-based framework for the OTA performance requirements can be reused for NR BS core and test specifications, while the requirements itself will be NR-specific and will be developed in RAN4 Demod room.  
Observation 2: based on the WF in [1-3] it can be already concluded, that the same requirements breakdown for PUSCH, PUCCH and PRACH will be reused from legacy E-UTRA specifications. 
Observation 3: it is required to introduce new Normative annex for the Propagation conditions in TS 38.104.
Observation 4: introduction of the SNR derivation is needed.



1) Draft CRs to TS 38.104
	
	Tdoc
	Title
	Source
	Proposal

	Skeleton
	R4-1813108
	Draft CR to TS 38.104 on Outline for chapter 8 & 11
	Ericsson
	

	PUSCH
	R4-1813217
	CR for NR PUSCH demodulation requirements with CP-OFDM and FR1 (38.104)
	Nokia, Nokia Shanghai Bell
	

	
	R4-1813445
	Draft CR to TS 38.104 – PUSCH requirements for FR2
	Ericsson
	

	
	R4-1812230
	Draft CR to TS 38.104: Conducted performance requirements for DFT-s-OFDM based PUSCH
	China Telecom
	

	PUCCH
	R4-1812772
	TP to TS 38.104 on PUCCH requirement structure
	Ericsson
	Adding demodulation requirement for PUCCH format 0

	
	R4-1812344
	Draft CR on PUCCH format 1 performance requirement for TS 38.104
	ZTE Corporation
	

	
	R4-1813645
	Draft TP for 38.104 clause 8 about PUCCH formats 3 and 4 performance requirements
	Huawei
	

	PRACH
	R4-1812279
	Draft CR for TS38.104: Performance requirements for PRACH
	CATT
	

	Annex
	R4-1812232
	Draft CR to TS 38.104: FRC definitions for NR FR1 PUSCH demodulation requirements
	China Telecom
	



2) TPs for TS 38.141-1
	
	Tdoc
	Title
	Source
	Proposal

	Skeleton & General
	R4-1813643
	Skeleton of TS 38.141-1 for BS conducted conformance testing
	Huawei
	

	
	R4-1813305
	TP to TS 38.141-1: Conducted performance requirements (8)
	Huawei
	

	PUSCH
	R4-1813218
	TP for 38.141 on NR PUSCH test requirements with CP-OFDM and FR1
	Nokia, Nokia Shanghai Bell
	

	
	R4-1812231
	TP to TS 38.141-1: Conducted performance requirements for DFT-s-OFDM based PUSCH
	China Telecom
	

	PUCCH
	R4-1812773
	TP to TS 38.141-1 on PUCCH requirement structure
	Ericsson
	Adding demodulation requirement for PUCCH format 0

	
	R4-1812346
	TP for TS38.141-1: PUCCH format 1 conducted conformance test
	ZTE Corporation
	

	
	R4-1813646
	Draft TP for 38.141-1 clause 8 about PUCCH formats 3 and 4 conformance testing
	Huawei
	

	PRACH
	R4-1812280
	TP to TS38.141-1: Performance requirements for PRACH
	CATT
	

	Annex
	R4-1812233
	TP to TS 38.141-1: FRC definitions for NR FR1 PUSCH demodulation requirements
	China Telecom
	



3) TPs for TS 38.141-2
	
	Tdoc
	Title
	Source
	Proposal

	Skeleton & General
	R4-1813644
	Skeleton of TS 38.141-2 for BS radiated conformance testing
	Huawei
	

	
	R4-1813302
	TP to TS 38.141-2: Radiated performance requirements (8)
	Huawei
	



Discussions

Issue 1: Ways-of-working for TS 38.104 performance chapters 
Open issues:
· Ways-of-working for TS 38.104 performance chapters 
· Ericsson: A separate Draft CR is maintained for the demodulation performance chapters of TS 38.104 (chapters 8 and 11), including related Annexes. As rapporteur for TS 38.104, Ericsson volunteers to maintain the Category B Draft CR for the performance chapters.

Discussion:


Agreements:
· Ways-of-working for TS 38.104 performance chapters 
· In Q4 2018, a separate CR is maintained for the demodulation performance chapters of TS 38.104 (chapters 8 and 11), including related Annexes. As rapporteur for TS 38.104, Ericsson volunteers to maintain the Category B Draft CR for the performance chapters.
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