[bookmark: OLE_LINK5][bookmark: OLE_LINK6]3GPP TSG-RAN WG4 Meeting #88                	R4-1811393
Gothenburg, SE, 20 - 24 Aug, 2018

Source:	China Telecom
Title:	Ad Hoc minutes for NR BS demodulation
Agenda Item:	7.13.2.1
Document for:	Discussion
General Issues
[bookmark: _Hlk514434785]Contributions list and summary of proposals
	Tdoc
	Title
	Source
	Proposal

	R4-1809656
	On de-prioritized features in NR BS demodulation requirements
	China Telecom
	Observation 1: With the tight timeline for Rel-15 NR performance part, some features are de-prioritized when developing the BS demodulation requirements, including: coverage enhancement related features, URLLC related features, high speed scenario related features, interference-aware receivers and others. 
Observation 2: Generally, two possible ways can be considered to handle the de-prioritized features in NR BS demodulation requirements: 1) Develop the related requirements in H1 2019 within Rel-15, along with the requirements for NR late drop; 2) Develop the related requirements from H1 2019 in a new Rel-16 WI.
Proposal 1: Companies are encouraged to provide their views on how to handle the de-prioritized features in NR BS demodulation requirements.

	R4-1809657
	Structure for TS 38.104 clause 8 on conducted performance requirements
	China Telecom
	Draft CR on the structure for TS 38.104 clause 8:
1) Change the title of clause 8 from “
Performance requirements” to “Conducted performance requirements”.
2) Add the detailed structure for clause 8, based on the agreements on NR BS demodulation requirements achieved so far.

	R4-1809658
	TP to TS 38.141-1: Structure for clause 8 on conducted performance requirements
	China Telecom
	Based on the agreements achieved so far, this contribution provides a text proposal for TS 38.141-1 to add the detailed structure for clause 8 on conducted performance requirements.

	R4-1809659
	On general part for NR BS demodulation requirements
	China Telecom
	Proposal 1: For FR1 TDD, introduce additional test cases for 30 kHz + 60 MHz, 30 kHz + 80 MHz.
Proposal 2: For FR1 30kHz sub-carrier spacing, include TDD DL/UL configuration of DDDSUDDSUU, S1=S2=8D:4G:2U or S1=S2=6D:4G:4U. 
Proposal 3: For FR1 channel model, reuse the simplification method of the TR 38.901 TDL model from UE demodulation discussion. 
Proposal 4: Consider 32 Rx antennas in FR1 demodulation tests.

	R4-1809660
	Further discussion on BS test applicability for different SCSes and CHBWs
	China Telecom
	Proposal 1: For PUSCH and PUCCH demodulation tests, BS is required to pass tests for all the declared SCS.
Proposal 2: Update the agreements on test applicability for different CHBWs as follows:
· For PUSCH and PUCCH demodulation tests, BS is only required to pass tests for one BW selected the highest channel BW from BS declared BWs
· In principle, if the selected BW for testing is not in the subset with defined performance requirements, this BW will be tested based on the requirements of the nearest lower BW (i.e. reference BW) in the subset.
· In the test, the reference BW will be placed in the middle of the BW for PUSCH and PUCCH, FFS for PRACH 
· PRACH demodulation tests are defined in a channel BW agnostic way. 
Proposal 3: The test applicability for different SCSes and CHBWs are to be captured in TS 38.141.

	R4-1809903
	Discussion on general part for NR BS demodulation requirements
	CATT
	Observation: For a given TDD UL\DL configuration, there are few UL symbols or even no UL symbols in S slot, the opportunity for uplink transmission in S slot is quite lower.
Proposal 1: Define BS demodulation requirement with one TDD UL/DL configuration per FR or per SCS.
Proposal 2: For BS demodulation channel model, reuse the conclusions from UE demodulation discussions.

	R4-1809986
	On NR BS demodulation general aspects
	ZTE Corporation
	Proposal 1: For FR1, the following TDD UL-DL configurations will be used in BS demodulation test setup:
· For SCS 30 kHz:
· 1st priority:   DDDSUDDSUU,  S=10D:2G:2U
· 2nd priority:  DDSU,  S=10D:2G:2U

Proposal 2: For FR2, the following TDD UL-DL configurations will be used in BS demodulation test setup:
· For both of SCSs 120 and 60 kHz:
· DDSU,  S=8D:3G:3U

	R4-1810358
	General part of NR BS demodulation
	NTT DOCOMO, INC.
	For CBW/SCS sets;
Proposal 1: At least the following SCS/CBW combinations should be specified for BS performance requirements.
· For minimum set
· 15kHz: 10MHz, 20MHz
· 30kHz: 20MHz, 40MHz, 100MHz
· 60kHz(FR2): 100MHz
· 120kHz: 100MHz, 200MHz
· For additional cases
· 30kHz: 50MHz, 60MHz, 80MHz
· 120kHz: 50MHz
For TDD configuration;
Proposal 2: BS demodulation requirements should be defined for multiple UL/DL configurations.
Proposal 3: For FR1 NR BS demodulation requirements assuming 30 kHz SCS, the following UL/DL configurations should be defined.
For FR1 assuming 30 kHz SCS
First priority: {DDDDDDDSUU}, S = {D6, G4, U4} for DL heavy
Second priority: {SU}, S = {12D, G2} for UL heavy
Proposal 4: For FR2 NR BS demodulation requirements assuming 120 kHz SCS, the following UL/DL configurations should be defined.
For FR2 assuming 120 kHz SCS: 
First priority:{DDDSU}, S = {D10, G2, U2} for DL heavy
Second priority: {DSUU}, S = {D12, G2} for UL heavy

	R4-1810877
	On remaining general issues for NR BS demodulation
	Nokia, Nokia Shanghai Bell
	Proposal 1:Consider TDD UL/DL configurations as below for NR BS performance requirement
· For FR1 and FR2:  Slot pattern={DDDSU}, S = {D10, G2, U2}
Proposal 2: Phase noise is not explicitly modeled in the FR2 performance requirements. 

	R4-1811180
	Discussion on the general open issues for NR BS demodulation performance
	Huawei
	Proposal 1: Define gNB performance requirements for channel bandwidth and subcarrier spacing combinations of 10MHz/15kHz, 20MHz/30kHz, 40MHz/30kHz, 100MHz/60kHz and 100MHz/120kHz within the timeline by the end of this year.
Proposal 2: Consider to use the TDD UL-DL configurations from operator’s 1st priority requests.
Proposal 3: Reuse the channel model studied for NR UE demodulation performance requirements for gNB.
Proposal 4: Further investigation is needed about the phase noise impact in different high frequency ranges and specific phase model.
Proposal 5: The demodulation performance for EN-DC:
· Separate demodulation performance for LTE and NR per CC basis but just one LTE case selected from TS 36.104 with similar condition as NR during the test.

	R4-1811230
	Discussion on general setup for BS demodulation performance requirements
	Ericsson
	TDD configuration for FR1: Which configuration is used for RF, it is still under discussion. Their decision can be taken as our reference for demodulation.
TDD configuration for FR2: we can further discuss the following options for FR2 regarding TDD UL-DL configuration:
· Option 1: {DDDSU}, S = {D10, G2, U2}
· Option 2: {DDSU}, S={D11, G3}
Phase Noise Modelling at FR2: As one potential WF, companies are encouraged to provide simulation results both with and without phase noise modelling. Companies can use the phase noise model in TR 38.803 as the baseline.
Applicability:
· Subcarrier spacing: Smallest supported subcarrier spacing
· Bandwidth:
1) Select (SCS,BW) from  as . 
2) If  
a. Select [the smallest (or largest)] supported subcarrier spacing from  as the selected .
b. For the , select the [minimum (or maximum)] bandwidth from  as the selected .
3) else
a. Select [the smallest (or largest )] supported subcarrier spacing from 
b. Select [the minimum (or maximum)] bandwidth associated with  from 
c.  will be tested based on the requirements of the nearest lower BW to 
· Proposed bandwidth combination and SCS
	SCS
	Bandwidth

	15kHz
	5MHz, 10MHz, 20MHz

	30KHz
	[5MHz], 20MHz, 40MHz, 60MHz, 80MHz, 100MHz,

	60KHz (FR2)
	50MHz, 100MHz

	120KHz
	50MHz, 100MHz, 200MHz



Antenna configuration:
How to test for BS with >8 antenna connectors:
· Just select 8 antenna connectors from multiple connectors for performance requirements, or
· Use OTA test for >8 antenna connectors.
Channel model:
· For FR1, the parameters for the channel become clearer and it seems it is reasonable to reuse them for BS demodulation. 
· For FR2, it is still not so clear and the impact on the BS performance is not so clear. More study is needed. 

	R4-1809950
	Discussion on BS demodulation requirements for NR PUSCH
	Samsung
	Proposal 6: UL/DL configuration for FR1 and FR2 performance requirement in Rel-15 is preferred as
· For 30KHz,  {DDDSU}, S is {D11, G2,U1} or {D10, G3,U1}
· For 30KHz, {D D D S UU D D D D} S ={D3,G8,U3} 
· For 120 KHz, {D D D S D D D S U U} , S ={D10,G2, U2}.



Discussions
[bookmark: _Hlk514409684]Issue 1: Handling of de-prioritized features
Open issues:
· How to handle the de-prioritized features in NR BS demodulation requirements?
· Option 1: Develop the related requirements in H1 2019 within Rel-15, along with the requirements for NR late drop
· Option 2: Develop the related requirements from H1 2019 in a new Rel-16 WI.
· Note: the de-prioritized features include: coverage enhancement related features, URLLC related features, high speed scenario related features, interference-aware receivers and others.

Agreements:


Issue 2: Structure for TS 38.104/38.141-1 clause 8
Open issues:
· Comments on “Structure for TS 38.104 clause 8 on conducted performance requirements” in R4-1809657?
· Comments on “TP to TS 38.141-1: Structure for clause 8 on conducted performance requirements” in R4-1809658?

Discussion:
Huawei: same section for single antenna port with and without transform precoding enabled
Nokia: Why only cover conducted requirements?
China Telecom: OTA requirements are in different section/specs
Huawei: For PUCCH f1, we have not decided whether to use “NACK2ACK probability < 0.1%” as the test metric
ZTE: when two metrics (e.g., DTX to ACK and ACK miss) are applied, whether to specify the requirements with worse performance, or both?
China Telecom: Only test the worse one. For DTX to ACK, just capture the general requirements of <1%, the same approach in TS 36.101 for LTE. 
China Telecom: Will revise the draft TS 38.104 CR and 38.141-1 TP to capture companies’ comments as well as the latest agreement in this meeting.


Agreements:

Issue 3: SCS and BW
Agreements in the last meeting:
· Below bandwidth is agreed as the minimum set, additional test cases can be defined based on operators’ request. 
· FFS: if RF decision on BW needs to be taken into account. 
· 15kHz: 10MHz, 20MHz 
· 30kHz: 20MHz, 40MHz, 100MHz 
· 60kHz(FR2): 100MHz 
· 120kHz: 100MHz, 200MHz 
· Below is requested by operators as additional cases 
· 30kHz: 60MHz, 80MHz 
· 120kHz: 50MHz 

Open issues:
· Minimum set
· Option 1: keep the agreements in the last meeting
· Option 2 (Huawei): 
· 10MHz/15kHz, 20MHz/30kHz, 40MHz/30kHz, 100MHz/60kHz and 100MHz/120kHz  (Huawei)
· Option 3 (Ericsson):
· In order to guarantee all BS will have performance requirements, it is better to include 5 MHz for 15kHz and 30KHz and 50MHz for 60KHz (FR2).
	SCS
	Bandwidth

	15kHz
	5MHz, 10MHz, 20MHz

	30KHz
	[5MHz], 20MHz, 40MHz, 60MHz, 80MHz, 100MHz,

	60KHz (FR2)
	50MHz, 100MHz

	120KHz
	50MHz, 100MHz, 200MHz



· Additional cases requested by operators:
· Introduce additional test cases for 30 kHz + 60 MHz, 30 kHz + 80 MHz (China Telecom)
· Add 50MHz CBW (30kHz SCS) as one of the additional cases (NTT DOCOMO)

Agreements:
· Minimum set
	SCS
	Bandwidth

	15kHz
	5MHz, 10MHz, 20MHz

	30KHz
	10MHz, 20MHz, 40MHz, 100MHz,

	60KHz (FR2)
	50MHz, 100MHz

	120KHz
	50MHz, 100MHz, 200MHz


· Additional cases requested by operators
· 30kHz: 50MHz, 60MHz, 80MHz 


Issue 4: TDD UL-DL configuration
Agreements in the last meeting:
· FR1: FFS which UL/DL configuration is used for the TDD tests 
· FR2: 
· Option 1: {DDDSU}, S = {D10, G2, U2} 
· Option 2: {DDSU}, S={D11, G3}
· Option 3: {DDSU}, S={D8, G3, U3}
· Option 4: {DDDSDDDSUU}, S={D10,G2,U2} 
· Other options not precluded 
· FFS if requirement should be defined for one or multiple UL/DL configuration

Open issues:
· Number of TDD UL/DL configurations to be used in BS demodulation requirements
· Option 1: Cover one TDD UL/DL configuration per FR or per SCS (CATT)
· Option 2: Cover multiple UL/DL configurations (NTT DOCOMO)
· Option 3: Consider to use the TDD UL-DL configurations from operator’s 1st priority requests in R4-1809555 (Huawei)
· 30kHz
	Operators 
	First prior 
	Second prior 

	DCM 
	7D1S2U, S =  6D:4G:4U 
	SU, S=12D:2G 

	CMCC 
	DDDSUDDSUU, [S1=10D:4G], [S2= 10D:4G] 
	DDSU, [S = 10D:4G] 

	Orange 
	DDDSU, S=10D:2G:2U 
	7D1S2U, S =  TBD 


· 60kHz
	Operators 
	First prior 

	AT&T, Verizon 
	DDSU, S=11D+3G 


· 120kHz
	Operators 
	First prior 
	Second prior 

	DCM 
	DDDSU, S=10D:2G:2U 
	DSUU, S=12D:2G 

	AT&T, Verizon 
	DDSU, S=11D+3G 
	



· For different duplex modes and different TDD UL/DL configurations, will there be performance difference for PUSCH?
· Yes, and it is caused by 
· Different slots to for HARQ retransmission (leading to difference in diversity gain)
· Different numbers of HARQ process
· No
· For FR1 15kHz SCS:
· Nokia
· Slot pattern={DDDSU}, S = {D10, G2, U2}
· Ericsson
· Take the RF conclusion as reference
· For FR1 30kHz SCS:
· China Telecom 
· DDDSUDDSUU, S1=S2=8D:4G:2U or S1=S2=6D:4G:4U
· ZTE
· 1st priority:   DDDSUDDSUU,  S=10D:2G:2U
· 2nd priority:  DDSU,  S=10D:2G:2U
· NTT DOCOMO
· First priority: {DDDDDDDSUU}, S = {D6, G4, U4} for DL heavy
· Second priority: {SU}, S = {12D, G2} for UL heavy
· Nokia
· Slot pattern={DDDSU}, S = {D10, G2, U2}
· Ericsson
· Take the RF conclusion as reference
· Samsung
· {DDDSU}, S is {D11, G2,U1} or {D10, G3,U1}
· {D D D S UU D D D D} S ={D3,G8,U3} 
· For FR2 60kHz SCS:
· ZTE
· DDSU,  S=8D:3G:3U
· Nokia
· Slot pattern={DDDSU}, S = {D10, G2, U2}
· Ericsson
· Option 1: {DDDSU}, S = {D10, G2, U2}
· Option 2: {DDSU}, S={D11, G3}
· For FR2 120kHz SCS:
· ZTE
· DDSU,  S=8D:3G:3U
· NTT DOCOMO
· First priority:{DDDSU}, S = {D10, G2, U2} for DL heavy
· Second priority: {DSUU}, S = {D12, G2} for UL heavy
· Nokia
· Slot pattern={DDDSU}, S = {D10, G2, U2}
· Ericsson
· Option 1: {DDDSU}, S = {D10, G2, U2}
· Option 2: {DDSU}, S={D11, G3}
· Samsung
· For 120 KHz, {D D D S D D D S U U} , S ={D10,G2, U2}.
· Does PUSCH transmit on UL symbols in special slot?
· Yes
· No

Discussion:
· TDD UL/DL configurations
· Option 1: follow UE decision (HW, Samsung, CATT)
· Option 2: not follow UE decision (Ericsson)
· For different TDD UL/DL configurations, will there be performance difference for PUSCH?
· Yes, and it is caused by 
· Different slots to for HARQ retransmission (leading to difference in diversity gain)
· Different numbers of HARQ process
· No, if no PUSCH transmission on special slot (CATT, Nokia)
· Does PUSCH transmit on UL symbols in special slot?
· Yes (ZTE)
· No (CATT)

Agreements:

Issue 5: Channel model
Agreements in the last meeting:
· For test case setup, FFS which channel models are used.
· For simulation alignment, use latest UE demod conclusion for FR1 to run simulation. For FR2, use AWGN.

Open issues:
· For FR1 channel model
· Option 1: Reuse the conclusions from UE demodulation discussions (China Telecom, CATT, Huawei, Ericsson)
· For FR2 channel model
· Option 1: Reuse the conclusions from UE demodulation discussions (CATT, Huawei, ZTE, Nokia)
· Option 2: More study is needed (Ericsson)

Discussion:
Ericsson : the antenna configuration is different from DL and UL. Need to check the techincal feasbility of reusing the UE conclusion for BS. Consider to use the channel model from eAAS.
ZTE : eAAS is for FR1 or FR2?
 	Ericsson : need double check

Agreements:
· For FR1 channel model
· Option 1: Reuse the conclusions from UE demodulation discussions
· For FR2 channel model
· FFS
· If agreements cannot be reched in this meeting, AWGN will be used for intial simulations.

Issue 6: Phase noise and PTRS
Agreements in the last meeting:
· PTRS will be configured in FR2 test cases. 
· FFS whether PN is modelled in the test cases. 
· Companies are encouraged to input the studies on impact of PN.

Open issues:
· Whether PN is modelled in FR2 simulation
· Option 1: No (Nokia)
· Option 2: Need further investigation (Huawei, Ericsson, Nokia)
· Further investigation is needed about the phase noise impact in different high frequency ranges and specific phase model. (Huawei)
· Companies are encouraged to provide simulation results both with and without phase noise modelling. Companies can use the phase noise model in TR 38.803 as the baseline. (Ericsson)

Agreements:
Need further investigation. More details on how to conduct further investigation will be discussed.

Issue 7: Antenna configuration
Agreements in the last meeting:
· FR1 conducted: 2Rx, 4Rx, 8Rx. 
· FFS solutions to conduct conformance testing for BS with >8 antenna connectors.

Open issues:
· Whether to include test for BS with >8 antenna connectors
· Yes (China Telecom)
· Consider 32 Rx antennas in FR1 demodulation tests (China Telecom)
· No (Ericsson)
· How to test for BS with >8 antenna connectors (Ericsson)
· Just select 8 antenna connectors from multiple connectors for performance requirements, or
· Use OTA test for >8 antenna connectors.

Agreements:
For FR1:
· Not to include requirements for BS with >8 antenna connectors
· For BS with >8 antenna connectors, double check if the eAAS approach can be applied. 
· Companies are encouraged to bring inputs in the next meeting.



Issue 8: Applicability in terms of frequency range, duplex mode, SCS and BW
Agreements in the last meeting:
· Define requirements only for a subset of the BS channel bandwidths in TS 38.104.
· Applicability
· Apply the BS demodulation test cases according to BS declaration
· FFS if BS is required to pass tests for all declared SCS
· BS is only required to pass tests for one BW selected from BS declared BWs 
· In principle, if the selected BW for testing is not in the subset with defined performance requirements, this BW will be tested based on the requirements of the nearest lower BW (i.e. reference BW)  in the subset. 
· In the test, the reference BW will be placed in the middle of the BW for PUSCH and PUCCH, FFS for PRACH 

Open issues:
· Applicability in terms of SCS for PUSCH and PUCCH
· Option 1: Tests all the declared SCS (China Telecom)
· Option 2: Test smallest supported subcarrier spacing (Ericsson)
· Note: the test applicability of SCS for RPACH is to be discussed separately.
· Applicability in terms of channel BW
· Option 1 (China Telecom, Huawei):
Update the agreements on test applicability for different CHBWs as follows:
· For PUSCH and PUCCH demodulation tests, BS is only required to pass tests for one BW selected the highest channel BW from BS declared BWs
· In principle, if the selected BW for testing is not in the subset with defined performance requirements, this BW will be tested based on the requirements of the nearest lower BW (i.e. reference BW) in the subset.
· In the test, the reference BW will be placed in the middle of the BW for PUSCH and PUCCH, FFS for PRACH 
· PRACH demodulation tests are defined in a channel BW agnostic way. 
· Option 2 (Ericsson):
· Select (SCS,BW) from  as . 
· If  
· Select [the smallest (or largest)] supported subcarrier spacing from  as the selected .
· For the , select the [minimum (or maximum)] bandwidth from  as the selected .
· else
· Select [the smallest (or largest )] supported subcarrier spacing from 
· Select [the minimum (or maximum)] bandwidth associated with  from 
·  will be tested based on the requirements of the nearest lower BW to 

Discussion:
· Applicability in terms of SCS for PUSCH and PUCCH
· Option 1:
· For cases with similar simulation results for different SCSs (the other simulation assumptions are the same), test smallest supported subcarrier spacing for each FR
· For cases with gap on simulation results for different SCSs, tests all the declared SCS
· Final conclusion is to be made based on the simulation results
· Companies are encouraged to provide other options if option 1 cannot work.
· Applicability in terms of duplex mode
· FFS depending on the simulation results

Ericsson: the discussion on applicability for SCS and CHBW are linked to each other.
Huawei/CTC: they can be discussed separately
Ericsson: to pick the BW or SCS firstly?

Agreements:
•  Applicability in terms of channel BW
· PRACH demodulation tests are defined in a channel BW agnostic way. 


Issue 9: Others
Agreements in the last meeting:
· Applicability rule for CA, EN-DC, SUL 
· NR CA: same applicability as in LTE 
· EN-DC: FFS 
· SUL: reuse FDD

Open issues:
· Demodulation requirements for EN-DC
· Separate demodulation performance for LTE and NR per CC basis but just one LTE case selected from TS 36.104 with similar condition as NR during the test. (Huawei)

ZTE: what is the intention of this proposal ?
ZTE: LTE part is active, only check the NR performance for EN-DC

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


	
PUSCH
Contributions list and summary of proposals
	Tdoc
	Title
	Source
	Proposal

	R4-1809661
	Further discussion on NR PUSCH demodulation requirements
	China Telecom
	Proposal 1: For the purpose of demodulation performance verification, use random precoder selection from a predefined codebook, or use a fixed precoder such as the identity matrix. 
Observation 1: 1 codeword should be used for 1-layer and 2-layer PUSCH.
Proposal 2: Configure 2 layers for the retransmission of 2Tx 2-layer PUSCH.
Proposal 3: For FR1, set slot-based transmission with resource mapping type A as the default configuration, and introduce some additional test cases for non-slot-based transmission with resource mapping type B.
Proposal 4: For FR2, set non-slot-based transmission with resource mapping type B as the default configuration, and introduce some additional test cases for slot-based transmission with resource mapping type A.
Proposal 5: Configure X=7 symbols for non-slot-based transmission.


Proposal 6: For DFT-s-OFDM based PUSCH, configure M contiguous PRBs in the middle of the applicable channel BW, where M is the largest PRB number within the applicable channel BW that satisfying M =  and  is a set of non-negative integers. 
Proposal 7: Use MCS 0 (pi/2-BPSK, R=240/1024) and MCS 2 (QPSK, R=193/1024) for DFT-s-OFDM based PUSCH test.
Proposal 8: Set the EPRE ratio of PUSCH to DM-RS as -3dB and -4.77dB respectively for DM-RS configuration type 1 and 2.
Proposal 9: Use DMRS port 0 for 1-layer PUSCH, and use DMRS port 0 and 1 with frequency domain OCC for 2-layer PUSCH.
Proposal 10: Use the following parameters for DMRS sequence generation:
· 

For CP-OFDM waveform, =0，=0.
· For DFT-s-OFDM waveform, [image: ]=0，group hopping and sequence hopping are disabled.
Proposal 11: Assume maximum 4 HARQ transmissions and RV sequence of {0, 2, 3, 1}.

	R4-1809950
	Discussion on BS demodulation requirements for NR PUSCH
	Samsung
	Proposal 1: Only DMRS configuration 1 is introduced for performance requirement of NR PUSCH in Rel-15. 
Proposal 2: The test cases of DFT-s-OFDM should be limited, only introduced for link budget limited scenario
· MCS: QPSK only,  1/3 or 1/2 coding rate
· Antenna configuration : 1Tx 2Rx
· DMRS pattern : 1 front-loaded DMRS+ 1 additional DMRS RS 
· SCS and BW:  15kHz, 5 MHz or 10MHz;  120KHz, 50MHz
· Resource allocation : type A, slot based scheduled 

Proposal 3: For FR1, both the performance requirement of type A and type B should be introduced in Rel-15. For FR2, non-slot transmission with PUSCH resource mapping type B should be introduced in Rel-15
Proposal 4: No performance requirement should be introduced for Pi/2 BPSK in Rel-15.
Proposal 5: FRC table 

	R4-1809953
	Initial simulation results for NR PUSCH
	Samsung
	Provide initial simulation results for FR1.
Based on the results, we can observe that with additional DMRS symbol, channel estimation accuracy can be improved.

	R4-1809987
	On NR BS PUSCH demodulation performance requirements
	ZTE Corporation
	Provide initial simulation results for FR1 and FR2.

	R4-1810100
	On PUSCH Performance for NR 
	AT&T
	Proposal 1: RAN4 should specify test cases for UCI decoding performance over PUSCH
Proposal 2: RAN4 should specify test cases for the following 
· 2 layer transmission with precoding
· Type 2 DMRS
· DFTS-OFDM with frequency hopping enabled

	R4-1810298
	Simulation results on NR PUSCH
	CMCC
	Provide initial simulation results for FR1.

	R4-1810359
	NR BS PUSCH demodulation
	NTT DOCOMO, INC.
	For time domain resource allocation,
Proposal 1: For FR2, non-slot-based transmission with resource mapping type B and 4 and 2 UL symbols should be defined for BS PUSCH demodulation requirements.
For MCS,
Proposal 2: For CP-OFDM, 256QAM modulation scheme should be defined for BS PUSCH demodulation requirements.

	R4-1810880
	On remaining issues for NR PUSCH demodulation
	Nokia, Nokia Shanghai Bell
	Proposal 1: The corresponding precoding matrix of a fixed TPMI index can be used in the demodulation test.
Proposal 2:The performance requirement for DMRS type 2 can be considered in future release if needed.
Proposal 3: PUSCH performance requirements are defined for both types of time domain resource allocation and, also for both types of transmission. 
Proposal 4:The requirements for pi/2-BPSK can be considered with DFT-s-ODFM together only after the tests for CP-OFDM is finished.
Proposal 5: Limited buffer rate matching is disabled in the PUSCH performance tests. 

	R4-1810883
	Simulation results for NR PUSCH
	Nokia, Nokia Shanghai Bell
	Provide initial simulation results for FR1 and FR2.

	R4-1810884
	WF on NR PUSCH demodulation requirements
	Nokia, Nokia Shanghai Bell
	· Transmission scheme
· The precoding matrix of TPMI index [0] can be used in the demodulation test 
· DMRS configuration
· The performance requirement for DMRS type 2 can be considered in future release if needed 
· PTRS configuration 
· KPTRS : [4] 
· LPTRS : [1]
· Time domain resource 
· FR1 and FR2: 
· Slot based transmission with resource mapping A
· Non-slot based transmission with resource mapping B and UL symbols is [11]
· MCS
· The requirements for pi/2-BPSK can be considered with DFT-s-ODFM together only after the tests for CP-OFDM is finished.
· Limited buffer rate matching is disabled

	R4-1811181
	Discuss on NR PUSCH demodulation performance requirements
	Huawei
	Proposal 1: Use codebook index 0 for gNB demodulation performance requirements for tests with 2Tx and 2 layers.
Proposal 2: Both DMRS configuration Type 1 and Type 2 should be covered in the performance requirements
Proposal 3: Focus on slot-based transmission with resource mapping type A and non-slot-based transmission with resource mapping type B for the gNB performance requirements in Rel-15.

	R4-1811182
	Simulation results for PUSCH demodulation performance requirements
	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.

	R4-1811231
	Discussion on NR PUSCH demodulation performance requirements
	Ericsson
	Focus on the slot-based transmission with resource type A for FR1 and non-slot-based transmission with resource mapping type B for FR2.
Consider PUSCH mapping type B with 8 PUSCH symbols.
Down-prioritize the requirements for DMRS-type 2 in Rel-15.
Not to consider the limited buffer rate matching for the time being.
Consider NRB0=0, NRB1=8, NRB2=NRB3=32, and NRB4=108 for configuring PT-RS when transform precoding is enabled.

	R4-1811232
	Simulation results for NR PUSCH
	Ericsson
	Provide initial simulation results for FR1 CP-OFDM & DFT-S-OFDM and FR2 CP-OFDM.



[bookmark: _Hlk514434712]Discussions
Issue 1: Transmission scheme
Agreements in the last meeting:
· Define the requirements of PUSCH with 1Tx and 2Tx
· Define the requirements for 2 layer transmission for 2Tx
· FFS: pre-coding used in the test cases

Open issues:
· Precoding for 2Tx 2 layer transmission
· Option 1: random precoder selection from a predefined codebook (China Telecom)
· Option 2: a fixed precoder (China Telecom, Nokia, Huawei)
· Use TPMI index 0, i.e., the identity matrix  (China Telecom, Nokia, Huawei)
· Number of retransmission layers for 2Tx 2 layer transmission
· Option 1: fixed as 2 layers (China Telecom)

Agreements:
· Precoding for 2Tx 2 layer transmission
· Option 2: a fixed precoder
· Use TPMI index 0, i.e., the identity matrix 
· Number of retransmission layers for 2Tx 2 layer transmission
· Option 1: fixed as 2 layers 


Issue 2: DMRS configuration
Agreements in the last meeting:
· DMRS symbol length: UL-DMRS-max-len = 1
· No data and DM-RS multiplexing in the same OFDM symbol
· DMRS type
· Requirements are defined for DMRS type 1
· FFS if requirements are defined for DMRS type 2
· DMRS number
· FR1: 1 (one front-loaded) and 1+1 (one front-loaded and one additional)
· FR2: 1 (one front-loaded) 

Open issues:
· Whether to cover DMRS type 2 in Rel-15
· Yes: AT&T, Huawei
· No: Samsung, Nokia, ZTE
· Down-prioritize: Ericsson
· EPRE ratio of PUSCH to DM-RS
· Option 1: set as -3dB and -4.77dB respectively for DM-RS configuration type 1 and 2. (China Telecom)
· DMRS port for 1 layer PUSCH
· Option 1: port 0 (China Telecom)
· DMRS port for 2 layer PUSCH
· Option 1: port 0 and 1 with frequency domain OCC (China Telecom)
· Parameters for DMRS sequence generation
· Option 1 (China Telecom):
· 

For CP-OFDM waveform, =0，=0.
· For DFT-s-OFDM waveform, [image: ]=0，group hopping and sequence hopping are disabled.

Discussion:
Huawei : both DMRS type 1and 2 are mandatory for UE
E/SS: type 2 is for MU-MIMO
HW: different view

Possible agreement:
· DMRS type
· Prioritize DMRS type 1 (default configuration)
· De-prioritize 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
Huawei: not OK


Agreements:

Issue 3: PTRS configuration
Agreements in the last meeting:
· PTRS are configured in FR2 test cases, the configuration is:
· KPTRS : [2 (PTRS every 2 RBs)] 
· LPTRS : [1 (all symbols with PTRS)]

Open issues:
· Frequency density KPTRS: 
· Option 1: 2 (tenative agreements in the last meeting)
· Option 2: 4 (Nokia)


· Time density LPTRS: 
· Option 1: 1 (Nokia & tenative agreements in the last meeting)
· Default thresholds for PT-RS patterns when transform precoding is enabled
· NRB0=0, NRB1=8, NRB2=NRB3=32, and NRB4=108 (Ericsson)
Need to check further

Discussion:
· For frequency density KPTRS: 
Nokia: with option 1, the test is not reliable. 
Ericsson/Huawei: cannot understand why it is not reliable, it is the default configuration
China Telecom: may be Nokia can bring more analysis in the future meeting.

Agreements:
· PTRS are configured in FR2 test cases, the configuration is:
· KPTRS : [2 (PTRS every 2 RBs)] 
· LPTRS : 1 (all symbols with PTRS)


Issue 4: Time domain resource 
Agreements in the last meeting:
· FR1
· Slot-based transmission with resource mapping type A 
· FFS: 
· resource mapping type B
· non-slot based transmission
· FR2
· Non-slot-based transmission with resource mapping type B and X UL symbols
· X is FFS. 
· FFS: 
· slot-based transmission
· Resource mapping type A

Open issues:
· For FR1, whether to test resource mapping type B
· Yes  (China Telecom, Samsung, Nokia)
· For FR1, set slot-based transmission with resource mapping type A as the default configuration, and introduce some additional test cases for non-slot-based transmission with resource mapping type B. (China Telecom)
· No  (Ericsson,Huawei，ZTE)
· For FR1, whether to test non-slot based transmission
· Yes (China Telecom, Nokia)
· No  (Ericsson, Huawei，ZTE)
· For FR2, whether to test resource mapping type A
· Yes (China Telecom, Nokia)
· set non-slot-based transmission with resource mapping type B as the default configuration, and introduce some additional test cases for slot-based transmission with resource mapping type A. (China Telecom)
· No (Samsung, Ericsson, Huawei，ZTE)
· For FR2, whether to test slot based transmission 
· Yes (China Telecom, Nokia)
· [bookmark: _GoBack]No (Samsung, Ericsson, Huawei，ZTE)
· Configure slot based transmission together with resource mapping A, and non-slot based transmission together with resource mapping B?
· Yes (China Telecom, Nokia)
· Number of UL symbols for non-slot-based transmission
· Option 1: 7 (China Telecom)
· Option 2: 4 and 2 (NTT DOCOMO)
· Option 3: 11 (Nokia)
· Option 4: 8 (Ericsson)

Agreements:

Issue 5: Frequency domain resource 
Agreements in the last meeting:
· Only full RB allocation of the applicable test BW is used
· Frequency hopping: Disabled

Open issues:
· PRB number for DFT-s-OFDM
· Option 1: China Telecom
· 

For DFT-s-OFDM based PUSCH, configure M contiguous PRBs in the middle of the applicable channel BW, where M is the largest PRB number within the applicable channel BW that satisfying M =  and  is a set of non-negative integers.
· Frequency hopping for DFT-s-OFDM
· Enabled (AT&T)

Agreements:

Issue 6: MCS 
Agreements in the last meeting:
· CP-OFDM
· QPSK: MCS2 (LDPC base graph #2) 
· 16QAM: MCS16 (LDPC base graph #1) 
· 64QAM: MCS20 (LDPC base graph #1) for 1Tx
· DFT-s-OFDM
· Only use QPSK for DFT-s-OFDM
· FFS: Define the performance requirement for pi/2-BPSK in Q4 2018 in Rel-15

Open issues:
· MCS for DFT-s-OFDM waveform
· Whether to test pi/2-BPSK
· Yes (China Telecom, Nokia)
· Test MCS 0 with R=240/1024 (China Telecom)
· [bookmark: _Ref521521533]The requirements for pi/2-BPSK can be considered only after the tests for CP-OFDM is finished. (Nokia)
· No (Samsung, Huawei)
· MCS for QPSK modulation
· Option 1: MCS 2 (R=193/1024) (China Telecom)
· Option 2: R=1/3 or 1/2 (Samsung)
· MCS for CP-OFDM waveform
· Whether to test 256QAM
· Yes (NTT DOCOMO)

Agreements:

Issue 7: Limited buffer rate matching
Agreements in the last meeting:
· FFS enabled or disabled

Open issues:
· Whether to enable limited buffer rate matching
· No (Nokia, Ericsson, Huawei)

Agreements:

Issue 8: HARQ configuration
Open issues:
· Number of maximum HARQ transmissions
· Option 1: 4 (China Telecom)
· RV sequence
· Option 1: {0, 2, 3, 1} (China Telecom)

Agreements:


Issue 9: UCI on PUSCH
Agreements in RAN4 #86bis (R4-1806015):
· No UCI multiplexing on PUSCH 

Open issues:
· Whether to specify test cases for UCI decoding performance over PUSCH
· Yes (AT&T)

Agreements:

Issue 10: Other DFT-s-OFDM specific parameters
Open issues:
· Whether to define some specific parameters for DFT-s-OFDM waveform
· Yes (Samsung)
· Antenna configuration : 1Tx 2Rx
· DMRS pattern : 1 front-loaded DMRS+ 1 additional DMRS RS 
· SCS and BW:  15kHz, 5 MHz or 10MHz;  120KHz, 50MHz
· Resource allocation : type A, slot based scheduled 

Agreements:

Issue 11: FRC
Open issues:
· FRC table for FR1 with 1 DMRS
· Samsung
	CBW(MHz)
	10MHz
	10MHz
	10MHz
	40MHz
	40MHz
	40MHz

	SCS(kHz)
	15
	15
	15
	30
	30
	30

	RB
	52
	52
	52
	106
	106
	106

	Modulation order
	2
	4
	6
	2
	4
	6

	MCS index
	2
	16
	20
	2
	16
	20

	Code Rate
	1/5
	2/3
	1/5
	1/5
	2/3
	1/5

	Num of DMRS
	1
	1
	1
	1
	1
	1

	Channel bits
	16224
	32448
	48672
	33072
	66144
	99216

	Final TBS (A)
	3104
	21000
	27144
	6280
	42016
	55304

	CRC for TB
(A>3824, 24; otherwise 16)
	16
	24
	24
	24
	24
	24

	C (Num of CB)
	1
	3
	4
	1
	5
	7

	Base Graph Type
	BG2
	BG1
	BG1
	BG1
	BG1
	BG1



· FRC table for FR1 with 1 front-loaded DMRS and 1 additional DMRS
· Samsung
	CBW(MHz)
	10MHz
	10MHz
	10MHz
	40MHz
	40MHz
	40MHz

	SCS(kHz)
	15
	15
	15
	30
	30
	30

	RB
	52
	52
	52
	106
	106
	106

	Modulation order
	2
	4
	6
	2
	4
	6

	MCS index
	2
	16
	20
	2
	16
	20

	Code Rate
	1/5
	2/3
	1/5
	1/5
	2/3
	1/5

	Num of DMRS
	1+1
	1+1
	1+1
	1+1
	1+1
	1+1

	Channel bits
	14976
	19952
	44928
	30528
	61056
	91584

	Final TBS (A)
	2856
	19464
	25104
	5768
	38936
	50184

	CRC for TB
(A>3824, 24; otherwise 16)
	16
	24
	24
	24
	24
	24

	C (Num of CB)
	1
	3
	3
	1
	5
	6

	Base Graph Type
	BG2
	BG1
	BG1
	BG1
	BG1
	BG1



· FRC table for FR2 with 1 front-loaded DMRS
· Samsung
	CBW(MHz)
	100MHz
	100MHz
	100MHz
	100MHz
	100MHz
	100MHz

	SCS(kHz)
	60
	60
	60
	120
	120
	120

	RB
	132
	132
	132
	66
	66
	66

	Modulation order
	2
	4
	6
	2
	4
	6

	MCS index
	2
	16
	20
	2
	16
	20

	Code Rate
	1/5
	2/3
	1/5
	1/5
	2/3
	1/5

	Num of DMRS
	1
	1
	1
	1
	1
	1

	Channel bits
	41184
	82368
	123552
	20592
	41184
	61776

	Final TBS (A)
	7680
	53288
	67584
	3848
	26632
	33816

	CRC for TB
(A>3824, 24; otherwise 16)
	24
	24
	24
	16
	24
	24

	C (Num of CB)
	1
	7
	9
	1
	4
	5

	Base Graph Type
	BG1
	BG1
	BG1
	BG1
	BG1
	BG1



Agreements:

Issue 12: Simulation results
Open issues:
· Review the SPAN for the results collected in this meeting
· Simulation cases and assumptions for the next meeting
· Volunteer to draft simulation assumptions for CP-OFDM and DFT-s-OFDM waveform?
· Volunteer to draft a simulation results template to facilitate the results collection?
· Both the simulation curves and SNR working points are to be included?

Agreements:


PUCCH
Contributions list and summary of proposals
	Tdoc
	Title
	Source
	Proposal

	R4-1809662
	Further discussion on NR PUCCH demodulation requirements
	China Telecom
	Proposal 1: For intra-slot frequency hopping, startingPRB = 0, secondHopPRB = the largest PRB index - nrofPRBs.
Proposal 2: To initialize the pseudo-random sequence for generating cyclic shift, pucch-GroupHopping = 0. 
Proposal 3: For format 0, confirm the tentatively agreed assumptions on initialCyclicShift and startingSymbolIndex.
Proposal 4: For format 1, cover 10 symbols duration in addition to 14 symbols, and confirm the tentatively agreed assumptions on initialCyclicShift, startingSymbolIndex and timeDomainOCC.
Proposal 5: For format 2, confirm the tentatively agreed assumptions on PRB number, startingSymbolIndex and test metric. 
Proposal 6: For format 3,
· Cover 4 symbols duration in addition to 14 symbols
· Use more than 1 PRB
· Use additional DMRS for 14 symbol duration
· Cover pi/2-BPSK
· Confirm the tentatively agreed assumptions on startingSymbolIndex and test metric
Proposal 7: For format 4,
· Use additional DMRS for 14 symbol duration
· Cover pi/2-BPSK
· Confirm the tentatively agreed assumptions on startingSymbolIndex, occ-Length, occ-Index and test metric

	R4-1809951
	Discussion on BS demodulation requirements for NR PUCCH
	Samsung
	Proposal 1: Both with and without additional DMRS should be considered to define the performance requirement for PUCCH format 3 and format 4, considering together with the UCI payload, high speed scenario, and the coding rate.
Proposal 2: For NR PUCCH performance requirement, only QPSK modulation is considered in Rel-15. 
Proposal 3: For the performance requirement of NR PUCCH Format 1 only DTX to ACK probability and ACK missed detection probability would be considered as test metric.

	R4-1809954
	Initial simulation results for NR PUCCH
	Samsung
	Provide initial results for PUCCH format 0/1/2/3/4 in FR1 and FR2.

	R4-1809988
	On NR BS PUCCH demodulation performance requirements
	ZTE Corporation
	Provide initial results for PUCCH format 0/2/3 in FR1 and PUCCH format 0/2 in FR2.

	R4-1810098
	Performance of NR PUCCH
	AT&T
	Proposal 1: RAN4 should define the performance requirements for PUCCH format 1, 3 and 0 

	R4-1810299
	Simulation results on NR PUCCH
	CMCC
	Provide initial results for PUCCH format 0/1/2/3/4.

	R4-1810360
	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 the length of symbols of PUCCH format 3
Proposal 2: For PUCCH format 3, define BS PUCCH demodulation requirements with not only 14 OFDM symbols but also 4 OFDM symbols.

	R4-1810879
	On remaining issues for NR PUCCH demodulation
	Nokia, Nokia Shanghai Bell
	The coverage related features, i.e. pi/2-BPSK and multi-slot PUCCH are for further study. 
The requirements of multiple user test cases with PUCCH format 4 will be done after single user tests cases are completed. 
The test setup for PUCCH format 0, 1, 2 and 3 are proposed in Table 1.

	R4-1810882
	Simulation results for NR PUCCH
	Nokia, Nokia Shanghai Bell
	Provide initial results for PUCCH format 0/1/2/3.

	R4-1811183
	Discussion on NR PUCCH demodulation performance requirements
	Huawei
	Proposal 1: Set the test metric as:
Use 1% DTX to ACK and 1% ACK missed detection test metric for payload size of 1-11 bits; Use 1% BLER for payload size larger than 11 bits; additional 0.1% NACK to ACK test metric for PUCCH format 1 demodulation performance requirements.
Proposal 2: Define PUCCH performance requirements with 1Tx in Rel-15.
Proposal 3: Set startingPRB = 0; secondHopPRB = the max number PRB for the corresponding BW/SCS – the number of scheduled PRBs for PUCCH.
Proposal 4: Configure performance requirements with and without additional DM-RS for PUCCH format 3 and 4 with number of symbols larger than 9.

	R4-1811184
	Simulation resultson for NR PUCCH demodulation performance
	Huawei
	Provide initial results for PUCCH format 0/1/2/3/4.

	R4-1811233
	Discussion on NR PUCCH demodulation performance requirements
	Ericsson
	For format 3/4:
· Enable additional DMRS in the test for PUCCH format 3.
· Sufficient to consider PUCCH format 3 for FR1 in Rel 15.
· Only define performance requirements for 14 OFDM symbols for PUCCH format 3.
· Only define performance requirements for QPSK and not pi/2-BPSK for PUCCH format 3 and 4.
For format 1:
· Only define 14 OFDM symbols for Format 1.
· Not necessary to include NACK2ACK in the test metric for PUCCH format 1.

	R4-1811234
	Simulation results for NR PUCCH
	Ericsson
	Provide initial results for PUCCH format 0/1/2/3.



Discussions
Issue 1: PUCCH formats
Previous agreements:
· Study multiple user test cases after single user tests cases are completed, if needed (Agreements in RAN4 #86bis in R4-1806015)
· Define requirements for PUCCH format 0,1,2,3,4 (Agreements in the last meeting)

Open issues:
· PUCCH formats for defining performance requirements
· Option 1: PUCCH format 0, 1, 2, 3, 4 (keep the agreements)
· Option 2: PUCCH format 1, 3 and 0 (AT&T)
· Option 3: The requirements of multiple user test cases with PUCCH format 4 will be done after single user tests cases are completed. (Nokia)
· Option 4: consider PUCCH format 3 for FR1 in Rel 15. (Ericsson)

Agreements:

Issue 2: Hopping
Agreements in the last meeting:
· Intra-slot frequency hopping: enable
· Option 1: startingPRB = [0];secondHopPRB = [the largest PRB – nrofPRBs]
· Other options are not precluded
· Group and sequence hopping: disable

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

Agreements:

Issue 3: Multi-slot PUCCH for long format
Open issues:
· Whether to test multi-slot PUCCH
· FFS (Nokia)

Agreements:


Issue 4: Test setup for PF0
Agreements in the last meeting:
· Number of bits: 1 bit
· Number of OFDM symbols: 1 and 2
· initialCyclicShift = [0]
· startingSymbolIndex = [13] for 1 OFDM symbol
· startingSymbolIndex = [12] for 2 OFDM symbols
· Test metric
· DTX to Ack probability <1%
· Missed Ack probability < 1%

Open issues:
· initialCyclicShift
· Option 1: initialCyclicShift = 0 (China Telecom, Nokia)
· startingSymbolIndex
· Option 1 (China Telecom, Nokia)
· startingSymbolIndex = 13 for 1 OFDM symbol
· startingSymbolIndex = 12 for 2 OFDM symbols

Agreements:

Issue 5: Test setup for PF1
Agreements in the last meeting:
· Number of bits: 2 bits
· Number of OFDM symbols
· 14
· FFS 10
· initialCyclicShift = [0]; 
· startingSymbolIndex = [0]
· The index of the orthogonal sequence i=[0] 
· Test metric
· DTX to Ack probability <1%
· Missed Ack probability < 1%
· FFS: Whether to use NACK2ACK as the test metric
· Note: companies are encouraged to provide simulation results for NACK2ACK@0.1% in next RAN4 meeting. 

Open issues:
· Number of OFDM symbols
· Whether to test PF1 with 10 OFDM symbols
· Yes (China Telecom)
· No (Ericsson)
· Whether to test PF1with 6 OFDM symbols
· Yes (Nokia)
· No (Ericsson)
· initialCyclicShift 
· Option 1: initialCyclicShift = 0 (China Telecom, Nokia)
· startingSymbolIndex
· Option 1: startingSymbolIndex = 0  (China Telecom, Nokia)
· timeDomainOCC
· Option 1: The index of the orthogonal sequence i= 0 (China Telecom, Nokia)
· Whether to use “NACK2ACK probability < 0.1%”  as the test metric
· Yes (Nokia, Huawei)
· No (Samsung, Ericsson)

Agreements:


Issue 6: Test setup for PF2
Agreements in the last meeting:
· Test Scenarios: (Number of bits, Number of symbols, Number of PRBs)
· (4, 1, 4)
· (22, 2, [9])
· startingSymbolIndex = [13] for 1 OFDM symbol
· startingSymbolIndex = [12] for 2 OFDM symbols
· Test metric
· DTX to Ack probability <1%, [Missed Ack probability < 1%, if number of bits <= 11] 
· [BLER if number of bits > 11] 

Open issues:
· PRB number for test with payload size of 21 bits
· Option 1: 9 (China Telecom, Nokia)
· startingSymbolIndex
· Option 1 (China Telecom, Nokia)
· startingSymbolIndex = 13 for 1 OFDM symbol
· startingSymbolIndex = 12 for 2 OFDM symbols
· Test metric
· Option 1 (China Telecom, Nokia)
· DTX to Ack probability <1% and Missed Ack probability < 1%, if number of bits <= 11
· BLER if number of bits > 11

Agreements:

Issue 7: Test setup for PF3
Agreements in the last meeting:
· Number of bits: 16 bits
· Number of OFDM symbols: 14, FFS 4
· Number of PRBs: [1]
· DMRS pattern: [with additional DMRS and without additional DMRS]
· Companies can further check whether requirements shall be defined for both, and whether they are applicable to both FR1 and FR2
· Modulation: QPSK; FFS pi/2-BPSK
· startingSymbolIndex = [0]
· Test metric
· DTX to Ack probability <1%, [Missed Ack probability < 1%, if number of bits <= 11] 
· [BLER if number of bits > 11] 

Open issues:
· Whether to test PF3 with 4 OFDM symbols
· Yes (China Telecom, NTT DOCOMO, Nokia)
· No (Ericsson)
· Number of PRBs
· Option 1: more than 1 PRB  (China Telecom)
· Option 2: 1 PRB  (Nokia)
· With and/or without additional DMRS
· Option 1: with additional DMRS (China Telecom, Ericsson)
· Option 2: both (Samsung, Nokia, Huawei)
· Additional DM-RS can be configured for PUCCH format 3 and 4 with more than 9 symbols. (Huawei)
· Whether to test pi/2-BPSK
· Yes (China Telecom)
· No (Samsung, Ericsson, Huawei)
· FFS (Nokia)
· startingSymbolIndex
· Option 1: startingSymbolIndex = 0  (China Telecom, Nokia)
· Test metric
· Option 1: BLER since the number of bits > 11 (China Telecom, Nokia)


Agreements:

Issue 8: Test setup for PF4
Agreements in the last meeting:
· Number of bits: 22 bits
· Number of OFDM symbols: 14 symbols
· Number of PRBs: 1 PRB
· DMRS pattern: [with additional DMRS and without additional DMRS]
· Companies can further check whether requirements shall be defined for both, and whether they are applicable to both FR1 and FR2
· Modulation: QPSK; FFS pi/2-BPSK
· startingSymbolIndex = [0]
· occ-Length = [n2] 
· occ-Index = [n0]
· Test metric
· DTX to Ack probability <1%, [Missed Ack probability < 1%, if number of bits <= 11] 
· [BLER if number of bits > 11] 

Open issues:
· With and/or without additional DMRS
· Option 1: with additional DMRS (China Telecom)
· Option 2: both (Samsung, Huawei)
· Whether to test pi/2-BPSK
· Yes (China Telecom)
· No (Samsung, Ericsson, Huawei)
· FFS (Nokia)
· startingSymbolIndex
· Option 1: startingSymbolIndex = 0  (China Telecom)
· occ-Length 
· Option 1: occ-Length = n2 (China Telecom)
· occ-Index
· Option 1: occ-Index = n0 (China Telecom)
· Test metric
· Option 1: BLER since the number of bits > 11 (China Telecom)

Agreements:




Issue 9: Others
Open issues:
· pucch-GroupHopping 
· Option 1: To initialize the pseudo-random sequence for generating cyclic shift, pucch-GroupHopping = 0.  (China Telecom)
· Antenna configuration
· Option 1: Define PUCCH performance requirements with 1Tx in Rel-15. (Huawei)

Agreements:

Issue 10: Simulation results
Open issues:
· Review the SPAN for the results collected in this meeting
· Simulation cases and assumptions for the next meeting
· Volunteer to draft simulation assumptions?
· Volunteer to draft a simulation results template to facilitate the results collection?
· Both the simulation curves and SNR working points are to be included?

Agreements:

	

PRACH
Contributions list and summary of proposals
	Tdoc
	Title
	Source
	Proposal

	R4-1809663
	Further discussion on NR PRACH demodulation requirements
	China Telecom
	Observation 1: In RPACH test, when the configured preamble transmission timing offset do not exceed the CP duration, there are three aspects impacting PRACH performance: 1) preamble sequence length, 2) subcarrier spacing, and 3) preamble time duration.
Proposal 1: Principle of down-selecting preamble format is to select typical preamble sequence length, subcarrier spacing and preamble duration.
Proposal 2: Introduce PRACH tests for preamble format 0, 2, 3, A1, B4, C2.
Proposal 3: RAN4 to discuss the possibility of reusing the same set of requirements for different formats with the only difference in CP and GP duration, such as format A1 & B1, A2 & B2 & C2, A3 & B3.
Proposal 4: 60 kHz subcarrier spacing is de-prioritized for PRACH in FR1, and other subcarrier spacings are to be tested.
Proposal 5: For conformance test, 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.
Proposal 6: The preamble parameters in the following table are proposed to be used. Further confirm that the sum of the timing offset configured in the test and the channel delay spread does not exceed the Ncs as well as the CP duration.
	Burst format
	Ncs
	Logical sequence index
	v

	0
	13
	22
	32

	2
	167
	22
	2

	3
	0
	22
	0

	A1
	10
	0
	6

	B4
	46
	0
	1

	C2
	0
	0
	0



Proposal 7: Reuse the LTE metric of 0.1% false alarm probability and 99% detection probability for NR.
Proposal 8: For the exact value for time estimation error, reuse the LTE metric of 1.04us in AWGN channel, while the metric in fading channel needs further study after the channel model is decided. 
Proposal 9: Model frequency offset of 500 Hz in FR1.

	R4-1809952
	Discussion on BS demodulation requirements for NR PRACH
	Samsung
	[bookmark: OLE_LINK11][bookmark: OLE_LINK12]Proposal 1: For PRACH format with long sequence format, only define the performance requirement for Format 0 with aiming to focus on the more essential normal mode in Rel-15. For PRACH format with short sequence format, the performance requirement of Format A1 and C2 should be considered in Rel-15.
Proposal 2: Recommend combination of preamble formats and SCS for performance requirement in Rel-15
Table 3 Recommended combinations of preamble formats and SCS
	
	Burst format
	SCS(kHz)

	FR1
	0
	1.25

	
	A1
	15

	
	C2
	15

	FR2
	A1
	120

	
	C2
	120



Proposal 3: Recommend Ncs=0 for the performance requirement of PRACH with short sequence format.

	R4-1809955
	Initial simulation results for NR PRACH
	Samsung
	For FR1, the simulation results of Format 0, A1 and C2, are provided, For FR2, the simulation results of Format A1 and C2 are provided.

	R4-1809989
	On NR BS PRACH performance requirements
	ZTE Corporation
	The FR2 simulation results are summarized in Table 1. The FR1 simulation results have been presented in July meeting in [3] for AWGN channel and SCSs 15/30 kHz @ 40 MHz.

	R4-1810300
	Simulation results on NR PRACH
	CMCC
	Provide results for format 0, A1, A2, A3, B4, C0, C2.

	R4-1810361
	Preamble format for NR BS PRACH demodulation
	NTT DOCOMO, INC.
	Proposal 1: For PRACH performance requirements, at least preamble format B4 and C0 should be defined.

	R4-1810878
	On remaining issues for NR PRACH demodulation
	Nokia, Nokia Shanghai Bell
	Proposal 1:For long sequence, the performance requirement for format 0 shall be considered to define. Format 1 and 3 can be discussed in future release.
Proposal 2:For short sequence, the performance requirement for format A2, B4 and C2 shall be considered to define.
Proposal 3:The proposal of the format specific parameters for NR PRACH performance tests
	[bookmark: _Hlk516583136]
	[bookmark: _Hlk510603546]Burst format
	Ncs
	Logical sequence index
	v

	FR1
	0
	13
	22
	32

	
	A2
	46
	0
	0

	
	B4
	46
	0
	0

	
	C2
	46
	0
	0

	FR2
	A2
	69
	0
	0

	
	B4
	69
	0
	0

	
	C2
	69
	0
	0




	R4-1810881
	Simulation results for NR PRACH
	Nokia, Nokia Shanghai Bell
	In this contribution we have presented simulation results for different Ncs.

	R4-1811185
	Discussion on PRACH demodulation performance requirements
	Huawei
	Proposal 1: Focus on format 0 at current stage and consider to add other formats later for long sequence if needed.
Proposal 2: Consider to define performance requirements for formats B4 and C2 for short sequence: B4 and C2.
Proposal 3: Select Ncs=23 for FR1 and Ncs=69 for FR2 in the simulation for PRACH performance.

	R4-1811186
	Simulation results for PRACH demodulation performance requirements
	Huawei
	In this contribution, we share our simulation results for some of preamble formats for alignments.

	R4-1811235
	Discussion on NR PRACH demodulation performance requirements
	Ericsson
	Proposal 1  For long sequence, requirements are defined only for format 0 in Rel-15. Format 1/2/3 can be discussed in future release if needed.
Proposal 2  Compared A1, B1 and C0, A3 and B4 shall be prioritized as the selected PRACH format with short sequence
Ncs: Ncs=13 for format 0; Ncs=46 for 30KHz SCS; N_CS=0 for high band FR2.

	R4-1811236
	Simulation results for NR PRACH
	Ericsson
	



Discussions
Issue 1: PRACH formats
Agreements in the last meeting:
· For long sequence, requirements are defined for:
· Format 0
· FFS for format 1 and Format 3
· For short sequence, the following formats will be considered, but further down selection is needed: 
· A1, A2, A3, B4, C0 and C2
· SCS:
· 15kHz
· 30kHz
· 60KHz (FR2)
· 120KHz

Open issues:
· For long sequence, requirements are defined for:
· Option 1: format 0, 2, 3  (China Telecom)
· Option 2: format 0 (Samsung, Nokia, Huawei, Ericsson)
· For short sequence, requirements are defined for:
· Option 1: format A1, B4, C2  (China Telecom)
· Option 2: format A1 and C2 (Samsung)
· Option 3: at least format B4 and C0 (NTT DOCOMO)
· Option 4: format A2, B4 and C2 (Nokia)
· Option 5: format B4 and C2 (Huawei)
· Option 6: format A3 and B4 (Ericsson)
	Format
	China Telecom
	Samsung
	NTT DOCOMO
	Nokia
	Huawei
	Ericsson
	Number of supporting companies

	A1
	√
	√
	
	
	
	
	2

	A2
	
	
	
	√
	
	
	1

	A3
	
	
	
	
	
	√
	1

	B4
	√
	
	√
	√
	√
	√
	5

	C0
	
	
	√
	
	
	
	1

	C2
	√
	√
	
	√
	√
	
	4



· Is it possible to reuse the same set of requirements for different formats with the only difference in CP and GP duration, such as format A1 & B1, A2 & B2 & C2, A3 & B3?
· Worth further study  (China Telecom)
· SCS
· Option 1: keep the previous agreement and cover 15kHz, 30kHz, 60KHz (FR2) and 120KHz for short sequence
· Option 2: Samsung
	
	Burst format
	SCS(kHz)

	FR1
	0
	1.25

	
	A1
	15

	
	C2
	15

	FR2
	A1
	120

	
	C2
	120



· Test applicability for short-sequence RPACH in terms of SCS
· Need further study?

Agreements:



Issue 2: Logical sequence index, Ncs and v
Agreements in the last meeting:
· Format 0: Ncs=[13] and v=22(for simulation alignment) 
· Short sequence
· FFS: Ncs, v = [0]

Open issues:
· Logical sequence index
· Option 1: 22 for long sequence, 0 for short sequence (China Telecom, Nokia)
· 
Note: resulting in root sequence number =1 for both long and short sequences.
· Ncs
	
	Burst format
	China Telecom
	Samsung
	Nokia
	Huawei
	Ericsson

	FR1
	0
	13
	
	13
	23 for FR1
	13

	
	2
	167
	
	
	
	

	
	3
	0
	
	
	
	

	
	A1
	10
	0 for short sequence
	
	
	Ncs=46 for 30KHz SCS

	
	A2
	
	
	46
	
	

	
	A3
	
	
	
	
	

	
	B4
	46
	
	46
	
	

	
	C0
	
	
	
	
	

	
	C2
	0
	
	46
	
	

	FR2
	A1
	10
	0 for short sequence
	
	69 for FR2
	0 for FR2

	
	A2
	
	
	69
	
	

	
	A3
	
	
	
	
	

	
	B4
	46
	
	69
	
	

	
	C0
	
	
	
	
	

	
	C2
	0
	
	69
	
	



· v
	
	Burst format
	China Telecom
	Nokia

	FR1
	0
	32
	32

	
	2
	2
	

	
	3
	0
	

	
	A1
	6
	

	
	A2
	
	0

	
	B4
	1
	0

	
	C2
	0
	0

	FR2
	A1
	6
	

	
	A2
	
	0

	
	B4
	1
	0

	
	C2
	0
	0



Agreements:


Issue 3: Timing offset scheme for conformance test
Open issues:
· For conformance test, reuse the LTE timing offset scheme for preamble transmission, i.e., (China Telecom)
· 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.
[image: timing]

Agreements:


Issue 4: Frequency offset
Open issues:
· Frequency offset for FR1
· Option 1: 500 Hz (China Telecom)
Agreements:


Issue 5: Test metric
Open issues:
· False alarm probability and detection probability
· Option 1: Reuse the LTE metric of 0.1% false alarm probability and 99% detection probability. (China Telecom)
· Time estimation error
· For AWGN channel 
· Option 1: reuse the LTE metric of 1.04us (China Telecom)
· For fading channel
· Option 1: Need further study (China Telecom)

Agreements:


Issue 6: Simulation results
Open issues:
· Companies have provided results in this meeting
· Different preamble formats and parameters are selected by different companies
· Simulation cases and assumptions for the next meeting
· Volunteer to draft simulation assumptions?
· Volunteer to draft a simulation results template to facilitate the results collection?
· Both the simulation curves and SNR working points are to be included?

Agreements:
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