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

	R4-1808606
	BS test applicability for different SCSes and CHBWs
	China Telecom
	Proposal 1: For BS supporting multiple SCSes, test all the supported SCSes.
Proposal 2: For BS supporting multiple CHBWs for a certain SCS, it is proposed to take the candidate test approach listed in R4-1807969 into account, and other inputs are also highly welcomed.

	R4-1808678
	Discussion on general setup for BS demodulation performance requirements
	Ericsson
	Proposal 1:  Phase noise shall be modelled for simulation alignment for FR2
Proposal 2: Modelling of PN should be taken from NR TR agreed during SI.  Simple PN compensation should be applied when assessing BS demodulation requirements.
Proposal 3:  PTRS shall be configured for FR2 performance requirements. The details are FFS.
Proposal 4: Channel models for simulation alignment should use AWGN, and possibility for fading channel to use simplified model.

	R4-1808682
	Discussion on the applicability rule for NR BS performance requirements
	Ericsson
	Proposal 1	Define requirements only for a subset of the supported channel bandwidth. If the defined channel bandwidth is not supported by the BS, the next lowest bandwidth in the specification to the supported bandwidth shall be selected instead

	R4-1808694
	Discussion on general part for NR BS demodulation requirements
	CATT
	Proposal 1: Define both FDD and TDD requirements in FR1 and TDD requirements in FR2 for NR BS demodulation.
Proposal 2: Consider TDD UL/DL configuration DDDSU for both FR1 and FR2 BS demodulation.
Proposal 3: Consider TDL-A and/or TDL-C channel model for FR1 BS demodulation.

	R4-1809101
	On remaining general issues for NR BS demodulation
	Nokia, Nokia Shanghai Bell
	Proposal 1:Conducted requirements for PUSCH are defined with 1Tx and 2Tx. Conducted requirements are defined at baseband after receive beamforming, with 2Rx, 4Rx and 8Rx.
Proposal 2:Conducted and OTA requirements are defined for both FDD and TDD in FR1 and for TDD in FR2. For TDD UL/DL configuration could be defined during CR phase and only one is selected per FR for defining BS demodulation requirements. 
Proposal 3:For channel model, consider to use the conclusions from UE demod discussions.
Proposal 4:RAN4 considers defining fading channel tests using a single propagation model per FR.
Proposal 5:Phase noise is not explicitly modeled in the FR2 performance requirements. 

	R4-1809273
	WF on TDD configuration for BS requirements
	Ericsson
	· The same TDD configuration are applied for BS RF and demodulation requirements
· To decide the TDD configuration, the group needs to consider the following aspects:
· Coexistence with LTE in the MSR test
· Possible coexistence with NB-IoT, (LTE)MSR, and NR
· Other aspects are not precluded
· Companies are encouraged to provide input on TDD configurations from the above aspects

	R4-1809287
	Discussion on the general open issues for NR BS demodulation performance
	Huawei, HiSilicon
	Proposal 1: Consider 32Rx in the gNB demodulation performance requirements definition.
Proposal 2: Consider FDD, TDD and SUL in the gNB demodulation performance requirements.
Proposal 3: Use UL/DL configuration {D S U D D D S U D D} and special slot format {D10, G2, U2} for NR FR1 with SCS 15kHz; 
Proposal 4: Use UL/DL configuration {D D D S U} with special slot format {D10, G2, U2} and dl-UL-TransmissionPeriodicity 2.5ms for NR FR1 with SCS 30kHz; 
Proposal 5: Use UL/DL configuration {D D D S U} with special slot format {D10, G2, U2} for NR FR2 with SCS 60KHz and SCS 120KHz with dl-UL-TransmissionPeriodicity 1.25ms and 0.625ms respectively.
Proposal 6: Consider to work on extended CP before June 2019.
Proposal 7: Reuse the channel model studied for NR UE demodulation performance requirements.
Proposal 8: Further investigation is needed about the phase noise impact in different high frequency ranges and specific phase model.
Proposal 9: The demodulation performance for CA, EN-DC and SUL scenarios:
· CA: Reuse the LTE approach;
· EN-DC: Separate demodulation performance for LTE and NR per CC basis but just select one LTE case from TS 36.104 with similar condition as NR during the test;
· SUL: Reuse FDD performance requirements.
Proposal 10: Use MMSE in the related NR BS demodulation performance evaluations.

	R4-1809305
	General part of NR BS demodulation
	NTT DOCOMO, INC.
	Proposal 1: If down selection of SCS/CBW combinations is needed, at least SCS/CBW combinations listed in Table 1 shall be specified for FR1. 
Proposal 2: If down selection of SCS/CBW combinations is needed, at least SCS/CBW combinations listed in Table 2 shall be specified for FR2.
Proposal 3: Following TDD UL/DL configuration are used for FR1 NR BS requirement.
For FR1
15kHz SCS: Slot format = {DDDSU}, S = {D10, G2, U2} 
30kHz SCS: Slot format = {DDDDDDDSUU}, S = {D6, G4, U4}
60kHz SCS: Slot format = {DDDSU} with 1.25ms or {DDSU} with 1ms which depends on RAN2 decision, S = {D6, G4, U4}

	For FR2
	60kHz SCS: {DDDSU}, S = {D4, G6, U4}
120kHz SCS: {DDDSU}, S = {D10, G2, U2}

Proposal 4: In addition to proposal 3, following TDD configurations are proposed for UL heavy scenario.
30kHz SCS: Slot format = {SU}, S = {D12, G2, U0} 
120kHz SCS: Slot format = {DSUU}, S = {D12, G2, U0}

Proposal 5: In addition to proposal 3, following TDD configurations based on TDD configuration #2 are proposed for increasing UL opportunity.
30kHz SCS: Slot format = {DSDSDSDSUU}, S = {D10, G2, U2}, S = {D6, G4, U4}
120kHz SCS: Slot format = {DSUU}, S = {D12, G2, U0}


Discussions
[bookmark: _Hlk514409684]Issue#1: Applicability in terms of SCS and BW
· SCS to be tested
· Option 1 (China Telecom, NTT Docomo): all supported SCS 
· BW to be tested
· Option 1 (China Telecom, Ericsson): 
· Same as in R4-1807969. Define requirements only for a subset of the supported channel bandwidth. If the defined channel bandwidth is not supported by the BS, the next lowest bandwidth in the specification to the supported bandwidth shall be selected instead.
Ericsson/Samsung/ZTE: for SCS it may not be necessary for same BS to duplicate the tests with multiple SCS.
Huawei: can we define requirements agnostic to SCS e.g. with propagation channel adjusted based on SCS?  
Nokia/Ericsson: it may be difficult.
FFS if BS is required to pass tests for all supported SCS. 
Principle in R4-1807969 is agreed, but better wording is needed.
[bookmark: _Hlk514413110]Issue#2: Test coverage in terms of SCS and BW 
· SCS
· Option 1 (China Telecom, Huawei, NTT Docomo): all SCS, including 60kHz in FR1
· Option 2 (Nokia/NSB, Ericsson, ZTE, Samsung): all SCS, except 60kHz in FR1
· BW
· Option 1 (NTT Docomo): Table 1 and 2 in R4-1809035.
· Option 2 (ZTE):
· In Rel-15 defining the PUCCH requirements only for one moderate channel bandwidth is enough for a certain SCS to reduce the specification and test efforts. FFS the exact moderate channel bandwidth from 20, 40 or 50 MHz for SCS 30 kHz.
Nokia/Ericsson: 60k for FR1 is optional feature for UE (RP-181472).
Docomo: can be de-prioritized. Fine with option 2.
Huawei: will check this week.
Huawei/ZTE: too many for each SCS, should select the typical ones. For UE demod, one default is selected, others are up to operators’ request.
Ericsson: last meeting we agreed some for simulation alignment, they can be min. We can add more. 
Docomo: open to further reduce.
Ericsson/Docomo/Samsung: For BS hard to say which BW is default. In LTE we only define 10MHz for UE test, but all BWs for BS test.
Huawei: is 20Mhz for 30k typical? 
ZTE: we have min set, then operator can input their requests, but not all of them will be defined.
Docomo: we already give compromise. Some additional cases we proposed should be defined. 
Ericsson/ZTE/Huawei: we can collect operators’ input.
Ericsson/ZTE: need to consider also BW used in RF requirements 
Huawei/Samsung: RF requirement is defined in a different way.
Below BW 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: 10, 20
· 30kHz: 20, 40, 100 
· 60kHz(FR2): 100
· 120kHz: 100, 200
Below is requested by operators as additional cases
· 15kHz: 
· 30kHz: 60, 80
· 60kHz(FR2): 
· 120kHz: 50
Issue#3: Duplex mode
· FDD/TDD
· Option 1 (Nokia/NSB, CATT)
· FR1: FDD and TDD
· FR2: TDD
· Option 2 (Huawei): 
· FR1: FDD, TDD and SUL
· FR2: TDD
· UL/DL configuration for TDD
· Option 1 (CATT, Huawei): DDDSU for all SCS, dl-UL-TransmissionPeriodicity scaled with SCS
· Option 2 (Ericsson): 
· The same TDD configuration are applied for BS RF and demodulation requirements
· To decide the TDD configuration, the group needs to consider the following aspects:
· Coexistence with LTE in the MSR test
· Possible coexistence with NB-IoT, (LTE)MSR, and NR
· Other aspects are not precluded
· Option 3 (Nokia/NSB):
· To be decided later, and only one UL/DL configuration per SCS is used for testing
· Option 4 (NTT Docomo):  
· For FR1
· 15kHz SCS: Slot format = {DDDSU}, S = {D10, G2, U2} 
· 30kHz SCS: Slot format = {DDDDDDDSUU}, S = {D6, G4, U4}
· 60kHz SCS: Slot format = {DDDSU} with 1.25ms or {DDSU} with 1ms (the decision is depending on RAN2 decision), S = {D6, G4, U4}
· For FR2
· 60kHz SCS: {DDDSU}, S = {D4, G6, U4}
· 120kHz SCS: {DDDSU}, S = {D10, G2, U2}
· For UL heavy scenario
· 30kHz SCS: Slot format = {SU}, S = {D12, G2, U0}
· 120kHz SCS: Slot format = {DSUU}, S = {D12, G2, U0}
· For URLLC
· 30kHz SCS: Slot format = {DS1DS1DS1DS2UU}, S1 = {D10, G2, U2}, S2 = {D6, G4, U4}
· 120kHz SCS: Slot format = {DSDSU}, S = {D10, G2, U2}
Ericsson: for SUL, better to wait for operators input if SUL is going to deployed.
Huawei: it’s already in core part. Perf requirements should follow core part. 
Ericsson: MSR test should be considered. 
Huawei: we do not need to link demod to UL/DL used in RF. 
Nokia: we do not have MSR for demod.
Huawei: {DDDSU}, S = {D10, G2, U2}
Ericsson: {DDSU}, S={D11, G3}
Samsung: open to discuss if requirement should be defined for one or multiple UL/DL
FFS for which duplex modes requirements should be defined for.
FFS which UL/DL configuration is used for the TDD tests for FR1
Below options for UL/DL configuration can be considered for FR2
· Option 1: Huawei/CATT/Docomo: {DDDSU}, S = {D10, G2, U2}
· Option 2: Ericsson: {DDSU}, S={D11, G3}
· Other options not precluded
FFS if requirement should be defined for one or multiple UL/DL configuration
Issue#4: Channel model
· Channel model for test cases 
· Option 1 (Nokia/NSB, Huawei): Re-use conclusion from UE demod
· Option 2 (CATT): Consider TDL-A and/or TDL-C channel model for FR1 BS demodulation.
· Note: whether the two options are different depends on what is the conclusion for UE demod
· Channel model for simulation alignment
· Option 1 (Ericsson): AWGN and full TDL
Ericsson: for FR1 ok to reuse since UE is close to finish. FR2 for UE is still quite open.
Samsung: we may define special channel like SFN for UE.
CATT/Samsung: last meeting we agreed to use TDL-A 30ns 10Hz and TDL-C 300ns 100Hz for simulation.
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.
Issue#5: Phase noise and PTRS
· Whether PN and PTRS should be modelled in the test
· Option 1 (Ericsson): 
· Phase noise shall be modelled for simulation alignment for FR2
· PTRS shall be configured for FR2 performance requirements. The details are FFS.
· Option 2 (Nokia/NSB):
· Phase noise not modelled in test, but each vendor can bring a margin to account for it
· PTRS shall be configured for FR2 performance requirements. The details are FFS.
· Option 3 (Huawei):
· Further investigation is needed about the phase noise impact in different high frequency ranges and specific phase model
Huawei: may be complex to define the exact PN model. The two models in TR is just examples. The model may also depend frequency range within FR2.
Ericsson: companies can input the impact of PN modelling, we have no intention to force companies to use specific PN model.
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. 
Issue#6: Antenna configuration 
· Number of Rx for test
· Option 1 (Nokia/NSB, China Telecom, Ericsson, ZTE, CATT, Samsung): 2, 4, and 8
· Option 2 (Huawei): besides 2, 4 and 8, also consider 32
Huawei: for test case setup fine to only define 2/4/8, but for testing we need to discuss how to conduct the conformance testing for BS with 32Rx.
FR1 test cases are defined for 2/4/8Rx. FFS solutions to conduct conformance testing for BS with >8 antenna connectors. 
Issue#7: others
· CA, EN-DC, SUL applicability 
· Option 1 (Huawei): 
· CA: Reuse the LTE approach;
· EN-DC: Separate demodulation performance for LTE and NR per CC basis but just select one LTE case from TS 36.104 with similar condition as NR during the test;
· SUL: Reuse FDD performance requirements.
· Interference and receiver 
· Option 1 (Huawei): MMSE
Nokia: do we need test simultaneously LTE and NR for EN-DC BS?
NR CA: same applicability as in LTE
EN-DC: FFS
SUL: re-use FDD
 Agreement 
PUSCH
Contributions list and summary of proposals
	Tdoc
	Title
	Source
	Proposal

	R4-1808607
	Waveform for NR PUSCH demodulation requirements
	China Telecom, AT&T, NTT DOCOMO, CMCC, Orange, China Unicom, Vodafone
	Waveform for NR PUSCH demodulation requirements in Rel-15
· Test cases are defined for CP-OFDM waveform
· Test cases are defined for DFT-s-OFDM waveform at least in low SNR region (FFS: other case)


	R4-1808608
	On NR PUSCH demodulation requirements
	China Telecom
	Proposal 1: Regarding the transmission scheme:
· Define requirements for 1Tx PUSCH and 2Tx CP-OFDM based PUSCH. 
· For 2Tx CP-OFDM based PUSCH, define requirements for 2 layer transmission, and decide whether to define requirements for 1 layer transmission based on the performance comparison of 2Tx 1 layer PUSCH and 1Tx PUSCH.
Proposal 2: Discuss the DMRS configuration later when the propagation conditions are decided.
Proposal 3: Regarding the time domain resource allocation:
· Cover both slot based and non-slot based transmissions for FR1 and FR2.
· Cover both resource mapping type A and B.
· To control the total test case number, slot based transmission can be tested together with resource mapping type A, and non-slot based transmission can be tested together with resource mapping type B. 
· For non-slot based transmission, test only one type of symbol length.
Proposal 4: For PUSCH MCS setting,
· Cover QPSK, 16QAM and 64QAM. Use MCS 2 for QPSK modulation in order to make sure that LDPC base graph 2 is covered in the test.
· Cover pi/2-BPSK for PUSCH with transform precoding, and use MCS pi/2-BPSK 240 (R = 0.23). The corresponding test applicability can be discussed later.
Proposal 3: Include test metric of 10-5 BLER.
Proposal 6: Full RB allocation is used as baseline, and partial PRB allocation can be added later if the necessity is identified.
Proposal 7: For conducted test, 2, 4 and 8Rx are included.

	R4-1808617
	On NR BS PUSCH demodulation performance requirements
	ZTE Wistron Telecom AB
	Proposal 1: PTRS is used in FR2 tests in Rel-15.


	R4-1808679
	Discussion on NR PUSCH demodulation performance requirements
	Ericsson
	Proposal 1: Both CP-OFDM and DFT-S-OFDM should be considered in the requirements.
Proposal 2: NR BS demodulation tests should only cover codebook transmission scheme and without SRS configured.
Proposal 3: Full system BW allocation should be considered in the current requirements.
Proposal 4: Both intra- and inter-slot frequency hopping should be disabled in the current requirements.
Proposal 5: Code block group based PUSCH should be disabled.
Proposal 6: Limited buffer rate matching should be disabled.
Proposal 7: Only DM-RS configuration type 1, UL-DMRS-max-len = 1 and without data-DM-RS multiplexing should be considered.
Proposal 8: 
· FR1: slot-based transmission with (1+1) DM-RS pattern and PUSCH mapping type A should be considered.
· FR2: non-slot-based transmission without additional DM-RS symbols and PUSCH mapping type B should be considered.
Proposal 9: PUSCH resource allocation type 1 should be considered.
Proposal 10: PT-RS (with the highest time and frequency density) should be covered in FR2 BS PUSCH demodulation requirements for CP-OFDM.  FFS on the PT-RS pattern for DFT-S-OFDM until the requirements for CP-OFDM are decided.
Proposal 11: 16QAM and 64QAM with 2/3 and 5/6 respective code rates should be considered for CP-OFDM and QPSK with 1/3 code rate should be considered for DFT-S-OFDM.
Proposal 12: Test metric should be set to 70% maximum throughput.

	R4-1808898
	Discussion and simulation results for NR PUSCH
	Samsung
	Proposal 1: The performance requirement of NR PUSCH should be prioritized to support UE feature of mandatory with capability signaling in Rel-15.
Proposal 2: For UL PUSCH waveform, CP-OFDM should be introduced to performance test firstly in Rel-15. Deprioritize the performance requirement of DFT-s-OFDM in Rel-15.
Proposal 3: For UL PUSCH RS, only Type1 DRMS is introduced to performance test in Rel-15. Number of DMRS with included 1 front loaded should be limited with 2 for FR1, and only 1 front-loaded for FR2. Deprioritize the performance requirement of PTRS for FR2 in Rel-15.
Proposal 4: Not define the performance requirement for pi/2-BPSK in Rel-15

	R4-1808936
	Initial simulation results on NR PUSCH
	CMCC
	In this contribution, the initial simulation results on NR PUSCH for alignment are provided.

	R4-1809104
	On remaining issues for NR PUSCH demodulation
	Nokia, Nokia Shanghai Bell
	Proposal 1: PUSCH requirements for CP-OFDM are defined firstly. The requirements for SC-FDM can be considered after the tests for CP-OFDM is finished.
Proposal 2: PUSCH performance requirements are only defined for codebook based transmission scheme with 1Tx and 2Tx. For 2Tx, requirements are defined for both 1-layer and 2-layer transmission.
Proposal 3:The performance requirements are only defined for DMRS type 1 without additional DMRS.
Proposal 4:PTRS configuration shall be used for defining performance requirements for FR2.
Proposal 5: PUSCH performance requirements are defined for both types of time domain resource allocation and, also for both types of transmission. 
Proposal 6: Frequency hopping and limited buffer rate matching are all disabled in the PUSCH performance tests. 

	R4-1809107
	Simulation results for NR PUSCH
	Nokia, Nokia Shanghai Bell
	In this contribution we have presented simulation results for PUSCH with MCS index 2, 13 and 25.

	R4-1809108
	WF on NR PUSCH demodulation requirements
	Nokia, Nokia Shanghai Bell
	WF on NR PUSCH demodulation requirements

	R4-1809246
	PUSCH demodulation requirements for transmission scheme 1 and 2
	AT&T
	Proposal 1: For PUSCH demodulation requirements, reuse the same assumption of DMRS for PDSCH demodulation 
Proposal 2: For defining NR PUSCH demodulation performance RAN4 should consider the cases which cover both the LDPC base graphs
Proposal 3: For defining NR PUSCH demodulation performance, PTRS configuration is used only for FR2
Proposal 4: RAN4 should define performance requirements for both codebook based and non codebook based transmission schemes
Proposal 5: For defining performance requirement RAN4 should use spectral efficiency vs SNR as the performance criteria

	R4-1809288
	Discuss on NR PUSCH demodulation performance requirements
	Huawei, HiSilicon
	Proposal 1: Both CP-OFDM and DFT-s-OFDM should be considered for PUSCH demodulation performance requirements.
Proposal 2: Performance requirements should be defined for both 1Tx and 2Tx with both 1 layer and 2 layers.
Proposal 3: Consider both “1 front-loaded symbol + one additional DMRS symbol” and “1 front-loaded symbol + two additional DMRS symbols (applicable for PUSCH mapping type A only)” for DMRS configuration type 1 and type 2.
Proposal 4: Cover both PUSCH mapping type A and B, with different number of additional DMRS configurations.
Proposal 5: Both DMRS configuration Type 1 and Type 2 should be covered in the performance requirements.
Proposal 6: Need further consideration on how to model and evaluate the phase noise impact in different higher frequency range for FR2.
Proposal 7: Cover both slot-based and non-slot based transmission in the performance requirements.
Proposal 8: Deprioritize pi/2-BPSK in Rel-15.
Proposal 9: Use the above FRC to conduct simulations for initial simulation results alignment.

	R4-1809289
	Simulation results for PUSCH demodulation performance requirements
	Huawei, HiSilicon
	In this contribution, we give our initial simulation results for alignment as per the agreed simulation assumptions [1~2].

	R4-1809306
	PUSCH NR BS demodulation
	NTT DOCOMO, INC.
	Proposal 1: Option 2 should be adopted for transmission scheme.   
Proposal 2: Option 3 is suitable for DMRS design in NR BS demodulation performance.
Proposal 3: PTRS is introduced for NR BS demodulation performance requirement in FR2.
Proposal 4: For FR1, at least slot based transmission and resource mapping type A, and for FR2, at least non-slot based transmission and resource mapping type B should be used for NR BS demodulation performance requirement.  
Proposal 5: MCS is selected from pi/2-BPSK. QPSK, 16QAM and 64QAM   
Proposal 6: It should be considered to configure frequency hopping on in specific NR BS demodulation performance requirement.
Proposal 7: It should be considered to configure LBRM on in specific NR BS demodulation performance requirement.


[bookmark: _Hlk514434712]Discussions
Issue#1: Waveform 
· Waveform for NR PUSCH demodulation requirements in Rel-15
· Option 1 (China Telecom, AT&T, NTT DOCOMO, CMCC, Orange, China Unicom, Vodafone): 
· Test cases are defined for CP-OFDM waveform
· Test cases are defined for DFT-s-OFDM waveform at least in low SNR region (FFS: other case)
· Option 2 (Ericsson, Huawei): 
· Both CP-OFDM and DFT-S-OFDM should be considered in the requirements.
· Option 3 (Nokia/NSB, Samsung): 
· PUSCH requirements for CP-OFDM are defined firstly. The requirements for SC-FDM can be considered after the tests for CP-OFDM is finished.
Issue#2: Transmission scheme 
· [bookmark: _Hlk514425466]Whether defined to define requirements for both 1Tx and 2Tx for codebook based scheme
· Option 1 (China Telecom, Nokia/NSB, Huawei, NTT DOCOMO): Define requirements for 1Tx PUSCH and 2Tx CP-OFDM based PUSCH. 
· Whether to define requirements for both 1-layer and 2-layer with 2Tx 
· Option 1 (China Telecom):
· define requirements for 2 layer transmission, and decide whether to define requirements for 1 layer transmission based on the performance comparison of 2Tx 1 layer PUSCH and 1Tx PUSCH
· Option 2 (Nokia/NSB, Huawei):
· For 2Tx, requirements are defined for both 1-layer and 2-layer transmission.
· Whether to define requirements for both codebook based and non-codebook based scheme
· Option 1 (Ericsson): 
· NR BS demodulation tests should only cover codebook transmission scheme and without SRS configured.
· Option 2 (AT&T):
· RAN4 should define performance requirements for both codebook based and non codebook based transmission schemes
Issue#3: DMRS 
· When DMRS configuration for test cases should be discussed
· Option 1 (China Telecom)
· Discuss the DMRS configuration later when the propagation conditions are decided 
· Option 2 (AT&T)
· For PUSCH demodulation requirements, reuse the same assumption of DMRS for PDSCH demodulation
· Option 3 (Ericsson, Samsung, Nokia/NSB, Huawei, NTT DOCOMO)
· Address the DMRS configuration for BS demod now  
· DMRS symbol length (UL-DMRS-max-len)
· Option 1 (Ericsson): 1, without data-DM-RS multiplexing.
· DMRS type
· Option 1 (Ericsson, Samsung, Nokia/NSB)
· Only DM-RS configuration type 1
· Option 2 (Huawei)
· Both DMRS configuration Type 1 and Type 2 
· Additional DMRS 
· Option 1 (Ericsson): 
· 1+1 for FR1 (with resource mapping type A and slot-based PUSCH)
· 1 for FR2 (with resource mapping type B and non-slot based PUSCH)
· Option 2 (Samsung):
· At most 1+1 for FR1
· 1 for FR2
· Option 3 (Nokia/NSB)
· Only 1 
· Option 4 (Huawei)
· 1+1 and 1+1+1 (for resource mapping type A only)
· Option 5 (NTT DOCOMO)
· 1 and 1+1
[bookmark: _Hlk514429773]Issue#4: Resource allocation 
· Frequency domain
· Option 1 (China Telecom): 
· Full RB allocation is used as baseline, and partial PRB allocation can be added later if the necessity is identified 
· Option 2 (Ericsson): 
· Full system BW allocation should be considered in the current requirements. PUSCH resource allocation type 1 should be considered
· Time domain 
· Option 1 (China Telecom): 
· Cover both slot based and non-slot based transmissions for FR1 and FR2.
· slot based transmission tested together with resource mapping type A, and non-slot based transmission tested together with resource mapping type B. 
· For non-slot based transmission, test only one type of symbol length.
· Option 2 (Ericsson): 
· FR1: slot-based with resource mapping type A 
· FR2: non-slot based with resource mapping type B 
· Option 3 (Nokia/NSB):
· PUSCH performance requirements are defined for both types of time domain resource allocation and, also for both types of transmission
· Option 4 (Huawei):
· slot-based transmission with PUSCH mapping type A and non-slot based transmission with PUSCH mapping type B
· Option 5 (NTT DOCOMO):
· FR1: at least slot based transmission and resource mapping type A,
· FR2: at least non-slot based transmission and resource mapping type B.  
Issue#5: PTRS
· Whether PTRS should be used in the tests
· Option 1 (ZTE, Nokia/NSB, AT&T, NTT DOCOMO): 
· PTRS is used in FR2 tests in Rel-15
· Option 2 (Ericsson): 
· PT-RS (with the highest time and frequency density) should be covered in FR2 BS PUSCH demodulation requirements for CP-OFDM.  
· FFS on the PT-RS pattern for DFT-S-OFDM until the requirements for CP-OFDM are decided.
· Option 3 (Samsung): 
· Deprioritize the performance requirement of PTRS for FR2 in Rel-15
· Option 4 (Huawei): 
· Need further consideration on how to model and evaluate the phase noise impact in different higher frequency range for FR2.
Issue#6: Modulation, code rate, TBS and FRC
· MCS to be tested
· Option 1 (China Telecom)
· Cover QPSK, 16QAM and 64QAM. Use MCS 2 for QPSK modulation in order to make sure that LDPC base graph 2 is covered in the test.
· Cover pi/2-BPSK for PUSCH with transform precoding, and use MCS pi/2-BPSK 240 (R = 0.23). The corresponding test applicability can be discussed later.
· Option 2 (Ericsson)
· 16QAM and 64QAM with 2/3 and 5/6 respective code rates should be considered for CP-OFDM 
· QPSK with 1/3 code rate should be considered for DFT-S-OFDM.
· Option 3 (Samsung)
· Not define the performance requirement for pi/2-BPSK in Rel-15
· Option 4 (AT&T)
· Cover both LDPC base graph 1 and 2
· Option 5 (Huawei)
· Deprioritize pi/2-BPSK in Rel-15.
· Option 6 (NTT DOCOMO)
· MCS is selected from pi/2-BPSK. QPSK, 16QAM and 64QAM   
Issue#7: Testing metric
· It’s agreed to use SNR @ 70% maximum throughput of the FRC
· Other metrics
· Option 1 (China Telecom): 10-5 BLER
· Option 2 (AT&T): spectral efficiency vs SNR
· Option 3 (Ericsson): no other metric
Issue#7: others  
· Code block group based PUSCH, frequency hopping and limited buffer rate matching 
· Option 1 (Ericsson, Nokia/NSB): disabled 
· Frequency hopping
· Option 1 (Ericsson, Nokia/NSB): disabled
· Option 2 (NTT DOCOMO): should be considered in specific performance requirement
· Limited buffer rate matching
· Option 1 (Ericsson, Nokia/NSB): disabled
· Option 2 (NTT DOCOMO): should be considered in specific performance requirement.
Agreements
PUCCH
Contributions list and summary of proposals
	Tdoc
	Title
	Source
	Proposal

	R4-1808609
	On NR PUCCH demodulation requirements
	China Telecom
	Proposal 1: Define requirements for PUCCH format 4.
Proposal 2: Payload sizes for format 2/3/4 are 4/16/16 respectively. Carry ACK/NACK bits in format 2 and carry CSI bits in format 3/4.
Proposal 3: For PUCCH carrying CSI, use false alarm probability and block error probability as the test metric.
Proposal 4: 
· For PUCCH format 1/3/4 and format 0/2 with 2-symbol duration, the first PUCCH PRB prior to frequency hopping is the lowest PRB under test, and the last PUCCH PRB after frequency hopping is the highest PRB under test.
· For PUCCH format 0/2 with 1-symbol duration, the first PUCCH PRB is the first PRB within the lowest PRB under test.
Proposal 5: Cover multi-user PUCCH test.
Proposal 6: For conducted test, 2, 4 and 8Rx are included.
Proposal 7: Cover pi/2-BPSK in the test, and its test applicability can be discussed later.
Proposal 8: Discuss the DMRS configuration later when the propagation conditions are decided.


	R4-1808618
	On NR BS PUCCH demodulation performance requirements
	ZTE Wistron Telecom AB
	Proposal 1: In Rel-15 defining the PUCCH requirements only for one moderate channel bandwidth is enough for a certain SCS to reduce the specification and test efforts. FFS the exact moderate channel bandwidth from 20, 40 or 50 MHz for SCS 30 kHz.

	R4-1808680
	Discussion on NR PUCCH demodulation performance requirements
	Ericsson
	Proposal: The simulations PUCCH NR performance requirements parameters for formats 0-3 are listed in the table below 
	PUCCH formats performance requirements parameters
	Format 0

	Format 1

	Format 2

	Format 3


	Frequency Range
	FR 2
	FR 1
	FR 2
	FR 1

	Modulation Scheme
	QPSK

	UCI payload size (bits)
	1
	2
	4 (or 20)
	16

	PUCCH (PRBs)
	1
	1
	3(or 8)
	1

	Additional DMRS
	Disabled
	Disabled
	Disabled
	Enabled

	PUCCH resource size
(OFDM symbol)
	1 or 2
	14
	1 or 2
	14 

	Intra-slot frequency hopping
	Enabled for 2 OFDM symbol
	Enabled
	Enabled for 2 OFDM symbol
	Enabled

	Test metric
	DTX to ACK
	yes
	yes
	yes
	yes

	
	Missed ACK
	yes
	yes
	yes
	yes

	
	CQI (BLER) vs. SNR
	-
	-
	yes
	yes




	R4-1808899
	Discussion and simulation results for NR PUCCH
	Samsung
	Proposal 1: The MCS configuration tested for the performance requirement of only QPSK in Rel-15. No performance requirement for format 4 in Rel-15.
Proposal 2: No performance requirement for multi-slot PUCCH in Rel-15.
Proposal 3: For UL PUSCH waveform, only CP-OFDM is introduced to performance test.
· DTX to ACK probability: Format 0
· ACK missed detection probability: Format 0, 1
· NACK to ACK detection probability: Format 2/3/4 depend on UCI types
· CQI block error probability (BLER): Format 2/3/4 depend on UCI types

	R4-1808937
	Initial simulation results on NR PUCCH
	CMCC
	In RAN4#87 meeting, simulation assumptions for initial simulation alignment were discussed [1] [2]. In this contribution, the initial simulation results on NR PUCCH for alignment are provided.

	R4-1809103
	On remaining issues for NR PUCCH demodulation
	Nokia, Nokia Shanghai Bell
	Proposal 1:Performance requirements should only be defined for PUCCH format 0,1,2 and 3 in Release 15
Proposal 2:For HARQ-ACK, the test metric is “DTX to ACK” and “missed ACK”. For CSI, the test metric is “BLER” and “false alarm rate”. HARQ-ACK and CSI are used as the payload for NR PUCCH performance tests.
Proposal 3:The test case for coverage related features should be defined in later release.

	R4-1809106
	Simulation results for NR PUCCH
	Nokia, Nokia Shanghai Bell
	In this contribution we have presented simulation results for PUCCH with format 0, format 1, format 2 and format 3.

	R4-1809250
	PUCCH demodulation requirements
	AT&T
	Proposal 1: RAN4 should define the performance requirements for PUCCH Formats 1, 3 and 0 
Proposal 2: Due to the possibility of large channel bandwidths in NR, we would like to have performance requirements defined with frequency hopping enabled
Proposal 3: To match the coverage of LTE at low frequency bands, performance requirements should be defined for multi slot operation of long PUCCH with number slots repeated equal to 2 and 4  
Proposal 4:  RAN4 should define performance requirements for PUCCH with additional DMRS per hop for long PUCCH 

	R4-1809290
	Discussion on NR PUCCH demodulation performance requirements
	Huawei, HiSilicon
	Proposal 1: Besides PUCCH format 0/1/2/3, demodulation performance requirements for PUCCH format 4 should also be defined.
Proposal 2: Set the test metric as:
Option 1: Use 1% DTX to ACK, [0.1% NACK 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; 
Option 2: Use 1% DTX to ACK, [0.1% NACK to ACK]  and 1% ACK missed detection test metric for payload size of 1-2 bits; Use 1% BLER for payload size larger than 2 bits.
Proposal 3: Consider selection the number of OFDM symbols and UCI bits as shown in Table 2.2-1 for each PUCCH format.
Table 2.2-1: Number of symbols and UCI bits selection for PUCCH.
	PUCCH format
	
Length in OFDM symbols 
	Number of bits
	Number of PRBs
	
	Maximum Code Rate

	0
	2
	1
	1
	
	N.A.

	1 (Time-domain OCC: 1-7)
	4, 10, 14
	2
	1
	
	N.A.

	2
	1
	4, 16, 22
	1-16
	
	{0.08, 0.15, 0.25, 0.35, 0.45, 0.60, 0.80}

	3
	4, 10, 14
	4, 16, 22
	1-6, 8-10,12,15, 16
	
	

	4 (Pre-DFT OCC: 2,4)
	4, 10, 14
	4, 16, 22
	1
	
	


Proposal 4: Configure additional DM-RS for cases with PUCCH duration larger than 9 symbols for PUCCH format 3/4.

	R4-1809291
	Simulation resultson for NR PUCCH demodulation performance
	Huawei, HiSilicon
	Proposal 1: Besides test metric of 10^(-2) DTX to ACK and ACK missed probability, test metric of 10^(-3) NACK to ACK probability should also be considered for PUCCH format 1 demodulation performance requirements.
Proposal 2: Use 4 PRBs and 1 symbol for PUCCH format 2 with UCI 4 bits demodulation performance requirements.

	R4-1809292
	Way forward for NR PUCCH demodulation performance requirements
	Huawei, HiSilicon
	Way forward on NR PUCCH demodulation performance in Rel-15

	R4-1809307
	PUCCH NR BS demodulation
	NTT DOCOMO, INC.
	Proposal 1:  It should be considered to define pi/2-BPSK for PF3/4.
Proposal 2: it is proposed to define not only 14 OFDM symbols but also 4 OFDM symbols for simulation assumption.
Simulation assumption for format 3
· Number of OFDM symbols
·  [4 or/and 14] OFDM symbol
· Other options are not precluded


Discussions
Issue#1: PUCCH formats 
· Whether test case should be defined for PF4 
· Option 1 (China Telecom, Huawei): Yes
· Option 2 (Ericsson, Samsung, Nokia/NSB, AT&T): No
Issue#2: Multi-slot PUCCH for long format
· Whether test case should be defined for multi-slot PUCCH for long format
· Option 1 (AT&T): Yes
· Option 2 (Samsung, Nokia/NSB, Huawei): No
Issue#3: Test setup for PF0
· Payload size
· Option 1 (Ericsson, Huawei): 1
· Number of symbols
· Option 1 (Ericsson): 1 or 2
· Option 2 (Huawei): 2
· Option 3 (Nokia/NSB): 1 and 2
· Applicable FR
· Option 1 (Ericsson): FR2 only
· Test metric
· Option 1 (Ericsson, Samsung, Nokia/NSB, Huawei): DTX2ACK and missed ACK
Issue#4: Test setup for PF1
· Payload size
· Option 1 (Ericsson, Huawei): 2
· Number of symbols
· Option 1 (Ericsson, Nokia/NSB): 14
· Option 2 (Huawei): 4, 10, 14
· Applicable FR
· Option 1 (Ericsson): FR1 only
· Test metric
· Option 1 (Ericsson, Nokia/NSB): DTX2ACK and missed ACK
· Option 2 (Samsung): missed ACK
· Option 3 (Huawei): DTX2ACK, missed ACK and NACK2ACK
Issue#5: Test setup for PF2 
· Payload size
· Option 1 (China Telecom, Nokia/NSB): 4
· Option 2 (Ericsson): 4 (or 20)
· Option 3 (Huawei): 4, 16, 22
· Number of symbols
· Option 1 (Nokia/NSB): 1 
· Option 2 (Ericsson): 1 or 2
· Option 3 (Huawei): 1, 1, 2 for 4, 16, 22 bits payload
· Number of PRBs
· Option 1 (Nokia/NSB): 4
· Option 2 (Ericsson): 3 (or 8)
· Option 3 (Huawei): 4, 5, 9 for 4, 16, 22 bits payload
· Applicable FR
· Option 1 (Ericsson): FR2 only
· Test metric
· Option 1 (China Telecom): DTX2ACK and missed ACK
· Option 2 (Ericsson): DTX2ACK, missed ACK and BLER 
· Option 3 (Huawei): 
· Option 1: Use 1% DTX to ACK, [0.1% NACK to ACK] and 1% ACK missed detection test metric for payload size of 3-11 bits; Use 1% BLER for payload size larger than 11 bits
· Option 2: Use 1% BLER for all kinds of UCI bits
· Option 4 (Samsung): NACK2ACK or BLER
Issue#6: Test setup for PF3 (and PF4, if defined)  
· Payload size
· Option 1 (China Telecom, Ericsson, Nokia/NSB): 16
· Option 2 (Huawei): 4, 16, 22
· Number of symbols
· Option 1 (Ericsson): 14
· Option 2 (Huawei): 4, 14, 10 for 4, 16, 22 bits payload
· Option 3 (NTT DOCOMO): 4 or 14, other option not precluded
· Number of PRBs
· Option 1 (Ericsson): 1
· Option 2 (Huawei): 1, 1, 2 for 4, 16, 22 bits payload
· Applicable FR
· Option 1 (Ericsson): FR1 only
· DMRS
· Option 1 (China Telecom):
· Discuss the DMRS configuration later when the propagation conditions are decided.
· Option 2 (Ericsson, AT&T, Huawei):
· Additional DMRS enabled.
· Modulation
· Option 1 (China Telecom, NTT DOCOMO): QPSK and pi/2-BKSP
· Option 2 (Ericsson, Samsung, Nokia/NSB, Huawei): QPSK only
· Test metric
· Option 1 (China Telecom): BLER and false alarm probability 
· Option 2 (Ericsson): DTX2ACK, missed ACK and BLER 
· Option 3 (Huawei): 
· Option 1: Use 1% DTX to ACK, [0.1% NACK to ACK] and 1% ACK missed detection test metric for payload size of 3-11 bits; Use 1% BLER for payload size larger than 11 bits
· Option 2: Use 1% BLER for all kinds of UCI bits
· Option 4 (Samsung): NACK2ACK or BLER
Issue#7: Multi-user PUCCH test  
· Whether to consider multi-user PUCCH test in Rel-15
· Option 1 (China Telecom): Yes
· Note: Previous agreement “Study multiple user test cases after single user tests cases are completed, if needed”
Agreements
PRACH
Contributions list and summary of proposals
	Tdoc
	Title
	Source
	Proposal

	R4-1808610
	On NR PRACH demodulation requirements
	China Telecom
	Proposal 1: If BS is requested to implement all the preamble formats, cover preamble format 0, 1, 2, 3, A1, A2, A3, B4, C0 in demodulation test.
Proposal 2: 60 kHz sub-carrier spacing is de-prioritized for PRACH in FR1, and other sub-carrier spacings are to be tested.
Proposal 3: Define requirements for restricted sets type A and type B in scenarios with high frequency offset.
Proposal 4: For conducted test, 2, 4 and 8Rx are included.

	R4-1808619
	On NR BS PRACH performance requirements
	ZTE Wistron Telecom AB
	Observation 1: For FR1 conducted with AWGN channel, the simulation results of SNR for missed detection probability < 1% are the same for SCS 15 kHz and SCS 30 kHz for the same preamble format.

	R4-1808681
	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
Proposal 3	RAN4 will not define performance requirements for restricted sets in Rel-15.

	R4-1808900
	Discussion and simulation results for NR PRACH
	Samsung
	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. 
Proposal 2: For PRACH format with short sequence format, format C2 and A1 can be regarded as good subset to define the performance requirement
Proposal 3: Recommend combination of preamble formats and SCS for performance requirement in Rel-15
	
	Burst format
	SCS(kHz)

	FR1
	0
	1.25

	
	A1
	15

	
	C2
	15

	FR2
	A1
	120

	
	C2
	120




	R4-1808938
	Initial simulation results on NR PRACH
	CMCC
	In this contribution, we provide the initial simulation results on NR PRACH for simulation alignment.

	R4-1809102
	On remaining issues for NR PRACH demodulation
	Nokia, Nokia Shanghai Bell
	1. The requirements on timing estimation error should be further studied after propagation channels for BS are decided in RNA4
Proposal 1: RAN4 should at this stage focus on the essential normal mode and the test for restricted sets can be considered in later release
Proposal 2: The proposal of the format specific parameters for NR PRACH performance tests
	[bookmark: _Hlk516583136]
	[bookmark: _Hlk510603546]Burst format
	Ncs
	Logical sequence index

	FR1
	0
	13
	22

	
	A2
	10
	0

	
	B4
	15
	0

	
	C2
	34
	0

	FR2
	A2
	10
	0

	
	B4
	15
	0

	
	C2
	34
	0




	R4-1809105
	Simulation results for NR PRACH
	Nokia, Nokia Shanghai Bell
	In this contribution we have presented simulation results for PRACH with format 0, format A2, format B4 and format C2.

	R4-1809293
	Discussion on PRACH demodulation performance requirements
	Huawei, HiSilicon
	Proposal: The following PRACH preamble formats shall be considered:
· Long sequence: 0, 1 and 3
· Short sequence: B4 and C2

	R4-1809294
	Simulation results for PRACH demodulation performance requirements
	Huawei, HiSilicon
	In this contribution, we share our initial simulation results for those preamble formats agreed and we proposed for alignments.

	R4-1809308
	PRACH NR BS demodulation
	NTT DOCOMO, INC.
	Proposal 1: For short PRACH sequence, requirements are defined for PRACH format B4 for FR1 and C0 for FR2.
Proposal 2: At least restricted set type A is used for PRACH performance requirement.


Discussions
Issue#1: Test setup for formats with long sequence
· Which formats are to be tested
· Option 1 (China Telecom): 0, 1, 2, 3
· Option 2 (Ericsson, Samsung, Nokia/NSB): 0
· Option 3 (Huawei): 0, 1, 3
· Whether test case with restricted set should be defined
· Option 1 (China Telecom): restricted sets type A and type B with high frequency offset
· Option 2 (Ericsson, Samsung, Nokia/NSB): No 
· Option 3 (NTT DOCOMO): At least restricted set type A 
Issue#2: Test setup for formats with short sequence
· Which formats are to be tested
· Option 1 (China Telecom): A1, A2, A3, B4, C0
· Option 2 (Ericsson): A3, B4
· Option 3 (Samsung): A1, C2
· Option 4 (Nokia/NSB): A2, B4, C2
· Option 5 (Huawei): B4, C2
· Option 6 (NTT DOCOMO): B4 for FR1 and C0 for FR2
· Which SCS should be tested 
· Option 1 (China Telecom): all, with 60 kHz for FR1 de-prioritized 
· Option 2 (Samsung): 15kHz, 120kHz
Agreement 
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