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General
List of contributions
	R4-1812083
	Noc level, Band groups and SNR for FR2 demodulation in 38.101-4
	ANRITSU LTD

	R4-1812202
	NR UE Demodulation and CSI reporting requirements scenarios and common parameters
	Intel Corporation

	R4-1812203
	Views on FR2 SNR and Noc setup for NR UE Demodulation and CSI reporting requirements
	Intel Corporation

	R4-1813606
	TDD configuration for UE demodulation requirements
	NTT DOCOMO, INC.





FR2 SNR and Noc set-up

Proposals from companies
	Companies
	Proposals

	Anristu

	Proposal 1: Noc values for FR2 demodulation/CSI take both UE power class and band into account
Proposal 2: Use the same FR2 Band grouping as in TS 38.133
Proposal 3: Use Noc values based on Refsens: Power Class 3 in n260, Noc = -155dBm/Hz
Proposal 4: Express the TS 38.101-4 SNR requirement at the Reference point as [x]dB +∆BB, where ∆BB is captured in the general section and is associated with the chosen Noc level

	Intel

	Proposal #1:	Use SNRBB to define the FR2 minimum UE Demodulation performance requirements in TS 38.101-4. Add definition of SNRRP and SNRBB, and mapping between the SNRRP and SNRBB in TS 38.101-4.
Proposal #2:	Define all FR2 normal demodulation requirements for 50MHz CBW to increase the testable SNR range.
Proposal #3:	Further discuss how to account the SNR range constraints for FR2 testing in the SDR requirements
Option 1: Do not test the SDR requirements unless the TE can achieve sufficiently high baseband SNR level of [X] dB, where X will be captured directly in TS 38.101-4.
Option 2: Reduce the MCS tested for FR2 SDR requirements to ensure that operating SNR is low enough.



Previous RAN4 agreement in Test ability SI:
WF R4-1809505
WF R4-1811892

Issue 1: specification sections for SNR definition and Reference test points 
· Option 1: in general section 4 covering definition for conducted requirements and radiated requirements
· Option 1a Section 4.4 with two sub-clauses for conducted and radiated (Anristu)
· Option 2a: section 4.4 for conducted and  4.5 for radiated (E///)
R&S: How to capture radiated only for FR2
Intel: can be added into applicable sections
Issue 2: SNR definition in requirements 
· Option 1: Using SNR at reference/test point for performance requirements  with equation : [x]dB +∆BB, ∆BB captured in general section (Anristu)
· Option 2: Using SNRBB (without considering noise floor impact due to Noc limitation) for performance requirements, Add definition of SNRRP and SNRBB, and mapping between the SNRRP and SNRBB in TS 38.101-4. (Intel)
Intel: Usually, for deriving performance requirements, only baseband simulations did. Also considering potential improvement on TE to have different offset values
Ericsson: Prefer option 2, all requirements are decided based on baseband. For mapping between SNR_BB and SNR_RP can be captured in annex.
QC: Prefer option 2
Anrsitu: Where specify SNR_RP and Noc level?
Intel: capture in general section or annex since its maybe depending on UE power class 
Agreement: Using SNRBB (without considering noise floor impact due to Noc limitation) for performance requirements, add definition of SNRRP and SNRBB, and mapping between the SNRRP and SNRBB in TS 38.101-4.

Issue 3: Noc configurations 
· Option 1: Only capture the principles / equations for Noc referred to FR2 REFSENS requirements (Intel)
· Option 2: explicitly capture in 38.101-4 with band grouping basis aligned with RRM 38.133? (Anristu)

Can be included in Revised TP from Anristu pending on offline discussion status
Issue 4: Testable SNR range limitation impact on FR2 performance requirements
· Option 1: No limitation for FR2 performance requirements, meanwhile if the SNR is not testable in current stage then no need to test them (previous agreements?)
· Option 2: Design requirements to ensure SNR testable i.e. reduce CHBW from 100MHz to 50MHz and for SDR choosing proper MCS levels (Intel)
Agreements: Taking option 1 while for some certain test cases if SNR requirements are not testable in Rel-15, we will further consider choosing proper parameters to ensure SNR requirement testable

Requirements applicable rules

	Companies
	Proposals

	Intel
	Proposal #1:	Use the following framework for SA/NSA requirements
· SA/NSA Normal demodulation / CSI reporting performance requirements
· Use noise-free LTE link for NSA mode for FR2.
· Test case applicability for UEs supporting SA/NSA operation is FFS.
· FFS if all SA requirements shall be tested for NSA case. 
· SA/NSA SDR performance requirements
· Introduce both LTE and NR requirements for NSA (EN-DC) case
· FFS: Impact of no support of simultaneous Tx/Rx and single UL transmission on the EN-DC requirements and test setups.
Proposal #2:	Prioritize the following requirements in Rel-15
1. NR single carrier normal demodulation performance requirements
2. NSA EN-DC normal demodulation performance requirements with single NR carrier
3. SDR requirements for single carrier, CA and EN-DC
NR CA/DC normal demodulation requirements are deprioritized in Rel-15
		FFS whether to introduce SDR requirements for FR1 + FR2 NR CA and FR1 + FR2 EN-DC scenarios. If requirements are introduced, do not perform conformance tests.
Proposal #3:	Use default SCS/CBW set to define the base UE performance requirements. Define 1 test per each identified CBW/SCS combination to ensure QPSK 1/3 PDSCH performance under fading environment.
Proposal #4:	Do not define 4RX PBCH requirements.
		The 4RX test cases are defined under condition where 4RX provides substantial performance gains over 2RX
· Focus on 4x4 low antenna correlation scenarios
· Do not consider 4x4 high correlation scenarios
		UE which passed 4RX tests shall not be required to pass the 2RX tests with similar test purpose. 
Proposal #5:	Use the following option for RF impairments models
· Total TX EVM = 6% for QPSK/16QAM/64QAM. 
· TX EVM is modelled as AWGN
· No Tx phase noise is modelled
· Phase noise is explicitly modelled for Rx. Rx Phase noise is modelled for requirements definition
Proposal #6:	For Rel-15 requirements the maximum number of emulated faders for FR1 is [64] and FFS for FR2. FFS if additional constraints on test setup are needed to limit test systems complexity.
Proposal #7:	Explicitly specify the WI code in the title of the requirements section in the TS 38.101-4. 
Proposal #8:	Introduce dedicated Requirements Applicability sections for as a part of General sections 5 to provide information on the mapping between the set of supported UE features and associated performance requirements.

	SAMSUNG 
	Proposal1: In Rel-15, for NSA EN-DC operation firstly focused on NR carrier only requirements (no LTE carrier requirements). Meanwhile in later cases, we can consider introduce specific requirements for EN-DC operation for both LTE carrier and NR carrier.
Proposal 2: For NR only requirements, the LTE configuration defined in TS38.133 A3.7.2 can be considered to be reused.
Observation 1: Additional test case list can be summarized as below:
· CHBW: 
· FR1 15kHz: 20MHz
· FR2 30kHz: 40MHz, FFS for 100MHz
· FR2 120kHz: 50MHz, 200MHz
· FR2 60kHz: 50MHz
· HST:
· In last RAN plenary, it’s agreed HST performance requirements will be further discussed in TEI15.
· Introducing ZP CSI-RS configurations in part of PDSCH demodulation test case(s)
· Introducing additional PDSCH test cases with following PMI under FR2 120kHz with DDDSU DL-UL configurations
Proposal 3: Focused to finalize requirements on agreed test case list in R4-1811723 at least before Dec 2018, remaining additional test cases can be introduced under TEI-15.  



SA/NSA requirements
Previous agreements
· For single carrier SA/NSA Normal demodulation / CSI reporting performance requirements
· Reuse the test case parameters for NSA/SA requirements
· Define same minimum performance requirements for NSA/SA modes
· For NSA requirements define NR requirements only (i.e. no LTE requirements).
· Use noise-free LTE link for NSA mode (TBC for FR2)
Additional specific EN-DC requirements can be specified after normal requirements finalized.

Issue 1: SA/NSA requirements applicable rules (normal test cases)
· Option 1: only verified NR carrier requirements, additional EN-DC specific requirements can be further discussed after normal requirements finalized.
Issue 2: NSA SDR requirements
· Both LTE carrier and NR carrier need to be verified for EN-DC operation within FR1 for NSA SDR requirements
R&S: only for LTE+FR1 NR carriers? For LTE+FR2, not testable for LTE carrier and NR carrier at the same time
Intel: FR1+FR2 band combinations requirements for CA or EN-DC operation not testable in Rel-15 
For interworking operation across FR1+FR2, only FR2 carrier requirements can be testable considering test feasibility under Rel-15.
Further check agreements in RF agreements (LS 1803261)
E///: Do we still need to introduce requirements in Rel-15 for this operation? We want to follow same approach in RF part.
Huawei: We prefer to focuse on other test cases before Dec2018.
Intel: OK to introduce test cases, but not testable.

Issue 3: Test case applicability for UEs supporting SA/NSA operation 
Intel: For UE supporting both SA/NSA, how to applied test cases for such type of UEs?
FFS for test applicability of for the same test cases for UE which supporting both SA/NSA operation 
Issue 4: LTE carrier configurations for normal NSA test cases without LTE requirements
· Option 1: Reusing the LTE configuration defined in TS38.133 A3.7.2 can be considered to be reused.
· Option 2: From Huawei TP (R4-1813635)
Huawei: LTE configurations are specific design for RRM, maybe not suitable for demodulation
R&S: How many carriers in LTE link needed for this ? We prefer only 1 carrier to provide functionality link ..
LTE carrier configurations for normal NSA test cases without LTE requirements:
1 LTE cell configured enough for this functionality link, using TDD DL-UL configuration 2 align between LTE and NR
Further offline to check LTE carrier configurations between option 1 and option 2, Huawei leading offline discussion
E///: For TDD configuration should be fixed as configuration 2 to align with NR 
Intel: need to align with LTE and NR. Some of test cases TDD configurations which not aligned with LTE, may only can be test under SA.

CA/DC requirements
Issue 1: Handling NR CA/DC requirements
· Option1: Deprioritize NR CA, NR-NR DC requirements in Rel-15
NTT DoCoMO: Prefer introducing NR CA requirements for both FR1 and Fr2 in rel-15
Intel: For normal test cases or SDR test cases? For normal demodulation test cases, we saw the difficulty considering Rel-15 timeline.
QC: Prefer option 1 for normal demodulation test cases.
· Deprioritize NR CA (normal test cases), NR-NR DC requirements before Dec 2018

Requirements Applicability in specification
Proposal from Intel:
· Explicitly specify the WI code in the title of the requirements section in the TS 38.101-4. 
QC: How to manage if sections in specification considering accumated WIs will be introduced in future.
Some of WI may be introduce only limited test cases. 
Intel: In LTE, for introducing new requirements can be introduced in new sections. Taking experience in LTE, without that WI code, may hard to track.
Huawei: we have concern on 1, in LTE we have experience, in TEI we also introduce new test cases , how to place in sections?
Ericsson: Support to have WI code, in RAN5 already have similar approach. TEI, we can discuss handling.
QC: In Rel-16, i.e. 256QAM requirements in FR2 then how we can work
Intel: supposed to have separate WI.
Ericsson: Open for sub-clause level
QC: Introduce WI code in lowest levels. Either in sub-clauses or in contents or in titles
WI code shall be specified for each test cases, FFS for how to capture into specification
· Introduce dedicated Requirements Applicability sections for as a part of General sections 5 to provide information on the mapping between the set of supported UE features and associated performance requirements.


PDSCH 
	R4-1812163
	NR PDSCH UE demodulation requirements
	Intel Corporation
	Proposal #1:	Do not define requirements with 70% test point and high rank and high modulation for scenarios with 16 HARQ processes for TDD and 8 HARQ processes for FDD.
Proposal #2:	Configure 4 PRB bundling for the following tests:
· FDD, MCS 4, 1 Layer, Number of PDSCH PRBs 52
· TDD, MCS 4, 1 Layer, Number of PDSCH PRBs 106
Proposal #3:	Configure WB bundling for the following tests:
· FDD, MCS 4, 1 Layer, Number of PDSCH PRBs 6
· TDD, MCS 4, 1 Layer, Number of PDSCH PRBs 6
Proposal #4:	Change MCS index for QPSK FR1 4Rx requirements from MCS4 to MCS8.
Proposal #5:	Define PDSCH Type B performance requirements under following conditions:
· Start symbol (S) 5
· Duration (L) 7
· MCS 4 for 2Rx tests and MCS 8 for 4 Rx tests
· 1 additional DMRS
Proposal #6:	Use the following test configuration for LTE-NR coexistence requirements definition to verify CRS rate matching functionality:
· PDCCH configuration: Start symbol #2, 1 symbol duration
· PDSCH configuration: Mapping type A, Start symbol #3, 9 symbol duration
· DMRS configuration: Type 1, Single symbol, 1 additional DMRS
· CRS configuration: 4 ports, vshift 0
Proposal #7:	Use 1 additional DMRS for FR2 scenarios with Doppler frequency 300 Hz.
Proposal #8:	Use the following configuration of CSI-RS resources for FR1 and FR2 PDSCH demodulation requirements
	
	RRC configuration
	2 Tx test
	4 Tx test

	NZP CSI-RS resource
	periodicityAndOffset
	slots20, 0
	slots20, 0

	
	nrofPorts
	2
	4

	
	frequencyDomainAllocation
	Other, ‘000001’
	Other, ‘000001’

	
	firstOFDMSymbolInTimeDomain
	12
	12

	
	cdm-Type
	2
	2

	
	density
	1
	1

	ZP CSI-RS resource #1
	periodicityAndOffset
	slots20, 0
	slots20, 0

	
	nrofPorts
	2
	4

	
	frequencyDomainAllocation
	Other, ‘000100’ 
	Other, ‘001000’

	
	firstOFDMSymbolInTimeDomain
	12
	12

	
	cdm-Type
	2
	2

	
	density
	1
	1

	ZP CSI-RS resource #2
	periodicityAndOffset
	slots20, 0
	N/A

	
	nrofPorts
	2
	

	
	frequencyDomainAllocation
	Other, ‘001000’
	

	
	firstOFDMSymbolInTimeDomain
	12
	

	
	cdm-Type
	2
	

	
	density
	1
	


Proposal #9:	Configure CSI-RS for beam management for FR2 PDSCH demodulation requirements. CSI-RS parameters are FFS.


	R4-1812164
	NR PDSCH simulation results
	Intel Corporation
	

	R4-1812165
	NR SDR performance requirements
	Intel Corporation
	Proposal #1:	Adopt methodology described in Section 2.1 to define look up table for deriving of exact MCS parameters for NR SDR requirements.
Proposal #2:	Use the following test parameters for SDR requirements for NR carriers:
· SSB: periodicity 20 ms, slot #0 within period
· CSI-RS for tracking: 20 ms, 1 slot, offset 10ms from SSB slot
· CSI-RS for CSI acquisition: mapping in slots with SSB in OFDM symbols without SSB
· No PDSCH scheduling in SSB slots and TRS slots
· No FDM between CORESET and PDSCH
· 1 additional DMRS
· PTRS configuration for FR2: KPTRS=2, LPTRS=1
· TDD configuration
· FR1 15kHz: DDDSU
· FR1 30KHz: 7D1S2U
· FR2 60 kHz: DDSU
· FR2 120 kHz: DDDSU
Proposal #3:	For EN-DC SDR requirements for LTE CC reuse assumptions from LTE SDR tests with modification of FRC for TDD carriers (i.e. update LTE FRC to enable UL-DL configuration #2).

	R4-1812166
	NR FR2 UE PDSCH demodulation performance requirements
	Intel Corporation
	Observations #1: PDSCH performance is rather sensitive to CF value and phase noise impact may lead to performance degradation up to 3.1 dB in scenarios with achievable maximum throughput. 
Observations #2: Under the worst conditions (CF 52GHz) rather small PDSCH performance degradation (<=1.0 dB) can be observed only for scenarios with Rank 1 and limited set of MCS indexes.
Proposal #1:	Define FR2 PDSCH 64QAM requirements in band agnostic manner for Rank 1 MCS18 transmission.
Proposal #2:	FFS definition of 64QAM Rank 2 requirements for FR2.

	R4-1812167
	Summary of PDSCH simulation results of NR UE demod (FR1 FDD)
	Intel Corporation
	

	R4-1812168
	Summary of PDSCH simulation results of NR UE demod (FR1 TDD)
	Intel Corporation
	

	R4-1812169
	Summary of PDSCH simulation results of NR UE demod (FR2)
	Intel Corporation
	

	R4-1812223
	Remaining issues for NR PDSCH demodulation requirements
	China Telecom
	Proposal 1: Test LDPC base graph 2 and PDSCH mapping type B in the same test case(s). For the test, use MCS 2; use S=5 and L=7 in the DL slots, and reduce L in the TDD special slot according to the maximal allowable DL symbols.
Proposal 2: For FR1 TDD, introduce additional test cases for 30 kHz + 60 MHz, 30 kHz + 80 MHz, 30 kHz + 100 MHz.
Proposal 3: For each additional SCS & channel BW in FR1, define additional test cases assuming MCS 19, 2 layer MIMO, 2Tx 2Rx and 2Tx 4Rx. For each additional SCS & channel BW in FR2, define additional test case assuming MCS 13, 2 layer MIMO, 2Tx 2Rx.
Proposal 4: For NR CA, the demodulation requirements defined for LTE CA can be considered as a starting point, and other requirements shall also be added when necessary. If it is impossible to finalize the CA requirements in Rel-15 timeline, maybe a phased approach can be discussed.


	R4-1812396
	Parameters for PDSCH Demodulation Performance Tests
	Qualcomm Europe Inc. (Spain)
	Proposal 1: PDSCH demodulation performance tests for PDSCH scheduling Type B should be defined with lower priority compared to PDSCH scheduling Type A.
Proposal 2: For LTE-NR coexistence scenario, define PDSCH demodulation performance test with PDSCH Type A, Start symbol (S): 3, Duration (L): 9.
Proposal 3: For simulation purposes, do not model Rx phase noise. Add phase noise degradation in the implementation margin.
Proposal 4: Define band agnostic requirements for FR2 PDSCH demodulation performance based on phase noise degradation at 39GHz for release 15. 
Proposal 5: Define separate FR2 PDSCH demodulation performance requirements for 52GHz bands in future when those bands are added.
Proposal 6: Define FR2 PDSCH demodulation tests for 64QAM Rank2 at least for MCS17.
Proposal 7: For High Speed Train (HST) PDSCH demodulation performance tests using HST single tap model:
(a)  Define the test with MCS4, Rank 1
(b) Configure TRS with periodicity of 10ms. 
(c)  Configure 1 additional DMRS symbol.
(d) Configure 1 symbol PDCCH with REG Bundle Size 6.
Proposal 8: Define a table with testable MCS limitation based on number of Rx and Rank for defining SDR requirements.
Proposal 9: Use the following for defining SDR requirements:
(a) 1 additional DMRS for both FR1 and FR2.
(b) PTRS configuration: 1 port, per 2PRB in frequency domain, per symbol in time domain.
(c) Number of HARQ processes = 8 for both FR1 and FR2.
(d) Use 85% of peak throughput as test metric.
Proposal 10: Define at least one PDSCH demodulation performance test with dynamic TDD configuration.

	R4-1812460
	Simulation results for NR PDSCH (FR2)
	Samsung
	

	R4-1812461
	Simulation results for NR PDSCH (FR1)
	Samsung
	

	R4-1812462
	Over views on open issues of PDSCH demodulation test cases
	Samsung
	Proposal1: In Rel-15, for NSA EN-DC operation firstly focused on NR carrier only requirements (no LTE carrier requirements). Meanwhile in later cases, we can consider introduce specific requirements for EN-DC operation for both LTE carrier and NR carrier.
Proposal 2: For NR only requirements, the LTE configuration defined in TS38.133 A3.7.2 can be considered to be reused.
Observation 1: Additional test case list can be summarized as below:
· CHBW: 
· FR1 15kHz: 20MHz
· FR2 30kHz: 40MHz, FFS for 100MHz
· FR2 120kHz: 50MHz, 200MHz
· FR2 60kHz: 50MHz
· HST:
· In last RAN plenary, it’s agreed HST performance requirements will be further discussed in TEI15.
· Introducing ZP CSI-RS configurations in part of PDSCH demodulation test case(s)
· Introducing additional PDSCH test cases with following PMI under FR2 120kHz with DDDSU DL-UL configurations
Proposal 3: Focused to finalize requirements on agreed test case list in R4-1811723 at least before Dec 2018, remaining additional test cases can be introduced under TEI-15.  

	R4-1812553
	Updated simulation results on NR PDSCH
	CMCC
	

	R4-1812731
	Views on UE demodulation requirements
	NTT DOCOMO, INC.
	Proposal 1: ZP CSI-RS for forward compatibility should be tested in normal PDSCH demodulation test.
Proposal 2: Use following parameters for ZP CSI-RS configurations for normal PDSCH demodulation test.
	Parameters
	Values

	First subcarrier index in the PRB used for CSI-RS (k0)
	TBD

	First OFDM symbol in the PRB used for CSI-RS (l0)
	TBD

	Number of CSI-RS ports (X)
	TBD

	CDM Type
	TBD

	Density (ρ)
	TBD

	CSI-RS periodicity
	TBD

	CSI-RS offset
	TBD



Proposal 3: One normal PDSCH demodulation test with DDDSU and random precoding should be replaced to follow PMI test.
	Parameters
	Values

	Frequency band
	FR2

	TDD DL/UL Config.
	DDDSU

	Precoding
	Follow PMI

	Rank
	1

	MCS
	4



Proposal 4: For FR2 UE demodulation test, band-specific requirements is introduced at least for phase noise-limited scenario, i.e., high SNR scenario, details FFS. 
· Introduce separate requirement at least for n260.
Proposal 5: Configurations of NZP CSI-RS should be determined as follows.
	Parameters
	Values

	First subcarrier index in the PRB used for CSI-RS (k0)
	TBD

	First OFDM symbol in the PRB used for CSI-RS (l0)
	TBD

	Number of CSI-RS ports (X)
	TBD

	CDM Type
	TBD

	Density (ρ)
	TBD

	CSI-RS periodicity
	TBD

	CSI-RS offset
	TBD



Proposal 6: Support CBW and SCS in the following Table for PDSCH performance test.
	CBW (MHz)
	FR1
	FR2

	
	15 kHz
	30 kHz
	60 kHz
	60 kHz
	120 kHz

	5
	
	
	N/A
	N/A
	N/A

	10
	
	
	
	N/A
	N/A

	15
	
	
	
	N/A
	N/A

	20
	
	
	
	N/A
	N/A

	25
	
	
	
	N/A
	N/A

	30
	
	
	
	N/A
	N/A

	40
	
	
	
	N/A
	N/A

	50
	
	
	
	
	

	60
	N/A
	
	
	N/A
	N/A

	80
	N/A
	
	
	N/A
	N/A

	100
	N/A
	
	
	
	

	200
	N/A
	N/A
	N/A
	
	

	400
	N/A
	N/A
	N/A
	N/A
	




	R4-1812732
	Views on UE demodulation requirements
	NTT DOCOMO, INC.
	

	R4-1812733
	Initial simulation results for SDR test
	NTT DOCOMO, INC.
	

	R4-1812734
	Simulation results for SDR test design
	NTT DOCOMO, INC.
	Observation: The impact of CBW to the throughput performance is negligible, i.e., up to 0.2 dB. 

Proposal: SDR test can be designed with CBW-agnostic manner. 


	R4-1812735
	Simulation results for SDR test design
	NTT DOCOMO, INC.
	

	R4-1813084
	NR PDSCH simulation result
	MediaTek inc.
	

	R4-1813265
	NR PDSCH Demodulation Performance Simulation Results
	Qualcomm Europe Inc. (Spain)
	Observation 1: SNR required for 70% of peak throughput for Test 9 for FR1 TDD and FDD are violating the Testable SNR as defined in [2] for MMSE-IRC receiver. So, this test case should not be defined. It may be testable with low correlation.
Observation 2: There are no 64QAM Rank2 test cases defined for FR2.
Observation 3: Test 4 for FR2 is defined with ULA Med MIMO correlation which is not realistic for FR2 scenarios.

	R4-1813438
	NR UE performance test scenarios and open issues
	Ericsson
	Proposal 1: Add the following additional tests in Rel-15, which could be handled under TEI after the agreed scenarios are specified.
1. FR1 TDD 100MHz 30kHz
2. PMI tests with 16 and 32 Tx ports
3. PDCCH AL as 16
Proposal 2: More thorough study is needed before the phase noise model is concluded for UE performance tests. Similar considerations should be made for BS demodulation tests.

	R4-1813530
	Draft TP on FR2 PDSCH Demodulation Performance Requirements
	Qualcomm Europe Inc. (Spain)
	

	R4-1813542
	Draft TP on FR2 PDSCH SDR Performance Requirements 
	Qualcomm Europe Inc. (Spain)
	

	R4-1813607
	Remaining issues on soft combining verification for PDSCH
	NTT DOCOMO, INC.
	Proposal 1. The following should be agreed as a package.
· Introduce FR1 and FR2 test case for 70% test point targeting for high rank and high modulation order and 16 HARQ processes for TDD and 8 HARQ processes for FDD
· MCS #13 and rank 4 (4Rx) and MCS #19 and rank 2 (2Rx) for FDD with 8 HARQ process for FR1
· MCS #13 and rank 4 (4Rx) and MCS #19 and rank 2 (2Rx) for TDD (7D1G2U) with 16 HARQ process for FR1
· MCS #13 and rank 2 (2Rx) for TDD (DDDSU) with 16 HARQ process for FR2
· HARQ process for SDR requirements is [8] for TDD and [4] for FDD.

Proposal 2: If LTE and NR share the soft buffer in EN-DC mode, introduce additional EN-DC requirement assuming 30% test point for both LTE and NR with noise.

	R4-1813632
	Discussion and simulation results on NR PDSCH demodulation performances
	Huawei, HiSilicon
	

	R4-1813635
	TP for introducing demodulation performance requirements for interworking TS 38.101-4 section 9
	Huawei, HiSilicon
	



Normal test cases


Soft combining test 
Previous RAN4 agreements:
· Performance metrics
· 30% of maximum throughput
· Test parameters: 
· FDD and TDD 
· TDD UL-DL configurations: 7D1S2U for FR1 and DDDSU/DDSU for FR2
· FRC: 16QAM Rank 1 (MCS 13)
· 16 HARQ processes for TDD and 8 HARQ processes for FDD
· Channel model: 
· FR1: TDL-C, 300ns and 100 Hz 
· FR2: TDL-A, 30ns and [75 or 300] Hz 
· FFS whether to define FR1 and FR2 test case for 70% test point targeting for high rank and high modulation order and 16 HARQ processes for TDD and 8 HARQ processes for FDD

Issue 1: for the additional test cases with 70% test point with high order and high rank
Candidate options:
· Option 1: NO additional Test cases with 70%  (QC, Intel, MTK)
· Option 2: Introduce FR1 and FR2 test case for 70% test point targeting for high rank and high modulation order and 16 HARQ processes for TDD and 8 HARQ processes for FDD meanwhile for SDR test using HARQ process number 8 for TDD and 4 for FDD (NTT DoCoMo, Huawei, Ericsson, China Telecom)
Further offline discussion leading by NTT DoCoMo and Intel
Issue 2: Whether introducing additional test cases for EN-DC with 30% test point to verify soft-buffer sharing between LTE and NR
FFS for further discussion after normal requirements for EN-DC finalized.
Type B test Cases
Previous RAN4 agreements
· Define at least one test case for PDSCH mapping Type B. Companies are encouraged to bring proposals on the test parameters
· FR1: 
· Option 1: k0 = 0, S=5, L=7 for MCS 2, DMRS type 1 single symbol with one additional DMRS (Position #5, #9)
· Other options are note precluded

Issue 1: PDSCH and DMRS configuration
· Option 1: Start symbol (S) 5, Duration (L) 7, 1 additional DMRS

Issue 2: MCS level for Type B
· Option 1: MCS 4 for 2Rx and MCS 8 for 4Rx (Intel, QC)
· Option 2: MCS 2 for 2Rx/4Rx (China Telecom)
Intel: with option 2, SNR is low than -6dB
China Telecom: can verify both graph 2 and type B in one single test case with case 2. For SNR point, with considering margin between ideal and final requirements, -6dB still OK. We already have requirements in LTE around -6dB.
Intel: MCS 4 still server purpose with graph 2. -3dB as limitation for alignment.  -6dB close to part of RRM test conditions which means will verify RRM manner at the same time.
Ericsson: For minimum SNR points, if alignment with -6dB then considering IM margin (2 dB) around, final SNR requirements still in the reasonable range.

Ericsson: SNR can be different under connection set-up phase and test phase, we can further check NR RLM SNR operation requirements in RRM.
FFS for further offline 


Issue 3: Whether deprioritize Scheduling B test cases  

QC: Type B is mandatory with capability signalling for unicast 
Huawei: prefer to deprioritize 

LTE-NR co-existence test case(s)
Candidate options:
Option 1: PDSCH Type A, Start symbol (S): 3, Duration (L): 11
Option 2: PDSCH Type A, Start symbol (S): 3, Duration (L): 9 (Qualcomm, Intel)
Option 3: PDSCH Type B, Start symbol (S): 5, Duration (L): 7
ZP CSI-RS and NZP CSI-RS configurations
Issue 1: whether need to configured ZP CSI-RS and NZP CSI-RS in demodulation test cases
· Option 1: Configured for all test cases in the same slots with SSB and for PDSCH scheduling will skip these slots
-Intel, Ericsson
· Option 2: configured for part of test cases
Candidate agreements:
· FFS whether need to Configure NZP ,ZP CSI-RS, CSI-IM  in all test cases if introduced Then Default: scheduling in the same slots with SSB and skip SSB slots for PDSCH scheduling
· Modify one or part of existing test case(s) with NZP and ZP CSI-RS scheduling in other slots than SSB slots with PDSCH scheduling
Intel: do we need to configure NZP for beam management in FR2; do we need to configure NZP, ZP,CSI-IM for CSI feedback in demodulation test cases?
Issue 2: detailed configurations
	
	RRC configuration
	NTT DoCoMo
	Intel

	NZP CSI-RS resource
	periodicityAndOffset
	5/0
	slots20, 0

	
	nrofPorts
	4
	2 and 4

	
	frequencyDomainAllocation
	Row4, ‘000001’
	Other, ‘000001’

	
	firstOFDMSymbolInTimeDomain
	13
	12

	
	cdm-Type
	Fd-CDM2
	2

	
	density
	1
	1

	ZP CSI-RS resource 
	periodicityAndOffset
	5/0
5/1
	slots20, 0

	
	nrofPorts
	4;
8;
	2

	
	frequencyDomainAllocation
	Row 4 ‘000010’
Row 6 ,’001111’
	Other, ‘000100’ ; 
Other, ’001000’

	
	firstOFDMSymbolInTimeDomain
	13
	12

	
	cdm-Type
	Fd-CDM2
	2

	
	density
	1
	1


PDSCH requirements applicable rule for FR2
Issue 1: Whether explicitly modelling Rx phase noise?
· Option 1: Explicitly modelling (what’s the modelling assumption)- (Intel, Ericsson)
What's the modelling assumption we can use?

· Option 2: Taking into account for define requirements for IM results submission, up to UE implementation no explicitly modelling   (QC, Samsung, Huawei)
Ericsson: observed performance difference under different frequency ranges and different modelling 
Intel: PN impact pending MCS and rank combination
QC: PN impact only impact on high rank and high modulation

Issue 2: How to define requirements in FR2
· Option 1: band agnostic requirements up to certain MCS levels and Rank combinations and frequency bands (Samsung, Intel, QC)
· For frequency range: 
· up to current defined bands (39GHz) , FFS for new bands to 52GHz
· Applied to all FR2
· For Rx Impairment assumption for determine achievable MCS and rank 
· No worse than 8% Rx EVM as total 
· Explicitly PN modelling (modelling assumption?) 
· Option 2: band/band grouping specific requirements (Ericsson, NTT DoCoMO)
Candidate options:
Candidate agreement: QPSK and 16QAM requirements can be band agnostic for current agreed test cases at least for up to frequency range 40 GHz.
Ericsson wants to further check and come back this week.

Further offline for 64QAM rank1
Additional test cases
Previous agreements:
· CHBW &SCS
· Default configurations
· FR1 FDD: 15 kHz SCS + 10 MHz CBW
· FR1 TDD: 30 kHz SCS + 40 MHz CBW
· FR2: 120 kHz SCS + 100 MHz CBW
· Additional test case(s) 
· FR1 FDD: 30 kHz SCS + 20 MHz CBW
· FR1 TDD:
· 30 kHz SCS + 20 MHz CBW 
· FFS for 30 kHz SCS + 100 MHz CBW 
· FR2
· 120 kHz SCS + 50 MHz CBW
· 120 kHz SCS + 200 MHz CBW
· 60 kHz SCS + 50 MHz CBW 
Other combinations can be considered based on operators’ request
· HST:
· In last RAN plenary, it’s agreed HST performance requirements will be further discussed in TEI15.
· Introducing ZP CSI-RS configurations in part of PDSCH demodulation test case(s)
· Introducing additional PDSCH test cases with following PMI under FR2 120kHz with DDDSU DL-UL configurations

Issue 1: new test cases for additional CHBW and SCSs
Test configurations for additional test cases
· Option 1: 1 test case for additional combinations (MSC 4 and rank1)-Intel
· Option 2: MCS 13 with rank2 for FR2 and MCS 19 rank2 for FR1-China Telecom
· Option 3: Using different MCS levels (from current agreed values) for different combinations of CHBW and SCS-QC
Agreement: MCS 13 with rank2 for FR2 and MCS 19 rank2 for FR1-China Telecom

Ericsson: What’s timeline for these agreed additional test cases but didn’t capture in current simulation lists?
Huawei: Focused on current simulation lists, after finalized these cases we can further work on other agreed test cases.
QC: Similar concern for timeline, we can pick up one of already agreed MCS and Rank .
Ericsson: Before Nov meeting, focused on current agreed simulation cases, we will further work on other already agreed test cases after current simulation cases finalized. 
Intel: Maybe we can depriotize these agreed additional test cases compared to already simulated cases?

Additional combinations proposed by companies
· FR1 15kHz (FDD):
· 20MHz (NTT DoCoMO)
Intel: For TDD, we need to consider introduce 15 kHz for NR –LTE co-existence
NTT DoCoMO: 20MHz for FDD also important 
QC: If we try to add more combinations, these will broke previous discussion and test design purpose. We prefer to stick on what we already agreed; these cases already ensure test coverage.
China Telecomm: In previous meeting, we agreed other combinations not excluded. Meanwhile we also understand the concern on work load and time line.
Intel: What’s the motivation for these new proposals? We already has REFSENS and Maximum input levels test covering all combinations. Timeline is issue.
QC: We can understand operators have different deployment plan. But from performance requirements purpose, all the features already verified with current bandwidths and combinations. Basedband processing performance is similar under different CHBWs.
China Telecom: In RF core requirements, AWGN used, MCS and rank can be different.
· FR1 TDD: 15kHz+20MHz (Intel) for co-existence  
· FR1 30KHz TDD: 
· 100MHz (China Telecom, NTT DoCoMo)
FFS for whether above new CHBW and SCS combinations
No new combinations of CHBW and SCS will be introduced for Rel-15 except below combinations:
· FR1 FDD: 15kHz +20MHz
· FR1 TDD: 30kHz +100MHz
We will comeback this week
Issue 2: new proposed additional test cases
· Introduce additional dynamic TDD test cases (QC)
QC: It’s mandatory, we want to ensure these feature be verified. We can take one of existing test cases. With TDD DL-UL configurations change with dynamic pattern.
Huawei: not necessary since we already introduce several TDD DL-UL configurations, in previous we already agreed these will be configured by RRC.
QC: We want to verify uE supporting dynamic configurations rather than SP configurations with using current agreed TDD DL-UL pattern.
MTK: agree with Huawei, no performance difference
QC: Still functionality need to be verified even no performance difference whether UE supporting or not. No additional work required
FFS for further discuss


· Introduce 64QAM rank2 test cases for FR2-MCS 17 (QC)
QC: We want to have test cases in Fr2 covering 64QAM and rank2 combinations.
Introducing test cases for 64QAM and rank2 in FR2 (MCS 17)

Other issues
Issue 1: MCS for QPSK
· Option 1: MCS4 for 2Rx and 4Rx
· Option 2: MCS 4 for 2Rx and MCS 8 for 4Rx

Issue 2: Test cases with PRB bundling size 4 or WB
Option 1: 4 PRB bundling for the following tests:
· FDD, MCS 4, 1 Layer, Number of PDSCH PRBs 52
· TDD, MCS 4, 1 Layer, Number of PDSCH PRBs 106
Option 1:	Configure WB bundling for the following tests:
· FDD, MCS 4, 1 Layer, Number of PDSCH PRBs 6
· TDD, MCS 4, 1 Layer, Number of PDSCH PRBs 6
QC: we prefer full PRB allocation for both 4RB and WB bundling size
Huawei: We already agree we will cover 4RB and WB bundling size with test cases? Do we need to test them?
QC: larger bundling size will have benefits for performance for channel estimation
Ericsson:  good to have some test cases
Intel: What’s the assumption for CE? Single PRB or bundling size basis
Issue 3: number of additional DMRS for FR2 test cases with 300Hz Doppler
· Option 1: 1 additional
· Option 2: 2 additional
Issue 4:  HST test cases configurations
Proposal from QC:
· Define the test with MCS4, Rank 1
· Configure TRS with periodicity of 10ms. 
·  Configure 1 additional DMRS symbol.
· Configure 1 symbol PDCCH with REG Bundle Size 6.
Issue 5: work plan
Samsung: Focused to finalize requirements on agreed test case list in R4-1811723 at least before Dec 2018, remaining additional test cases can be introduced under TEI-15.  
Issue 6: CSI-RS configurations for FR2 to ensure beam management function during test

SDR Test

Issue 1: Test configurations:
Additional DMRS: 
· Option 1: 1 
PTRS configuration: 
· Option 1: 1 port, per 2PRB in frequency domain, per symbol in time domain.
TRS configurations:
· Option 1:  20 ms, 1 slot, offset 10ms from SSB slot
SSB: 
· Option 1: periodicity 20 ms, slot #0 within period
PDSCH scheduling: 
· No PDSCH in SSB slots and TRS slots
· No FDM between CORESET and PDSCH
TDD configuration
· FR1 15kHz: DDDSU
· FR1 30KHz: 7D1S2U
· FR2 60 kHz: DDSU 
· FR2 120 kHz: DDDSU
HARQ Process: 
· TDD:8 and FDD :4
Issue 2: Test metric
Option 1: 85%
Issue 3: Test methodology 
Previous agreements:
· MCS and TBS used for each CC is selected based on test parameters and on indicated UE capabilities including MIMO layers, modulation and scaling factor 
· Exact MCS/TBS for SDR testing are FFS and companies encouraged to bring proposals on the MCS selection
· Option 1: Define look up table to derive MCS and TBS parameters based on UE capabilities 
· Option 2: Define a procedure to derive MCS and TBS parameters based on UE capabilities
· Other options not precluded

Issue 4: CHBWs
· Option 1:SDR test can be designed with CBW-agnostic manner
· Option 2: List CHBW sets
Issue 5: LTE carrier configurations
· Reusing LTE parameters  of SDR  with update FRC for TDD DL-UL changes
PDCCH and PBCH
· PDCCH
· Test case for Aggregation level (AL 16)
· Test parameters for 1symonl FR1 FDD test case
· Test cases with 4Rx with interleaved CCE-to-REG mapping
· Power allocation
· PBCH Test
· Necessity of 4Rx test 


	R4-1812175
	Simulation results for PDCCH
	Intel Corporation
	

	R4-1812176
	Discussion on UE performance requirements for PBCH
	Intel Corporation
	Observation #1: The SNR operating range for PBCH testcases with 4Rx is very low -9 to -7.5 dB
Observation #2: In NR RRM requirements based on SS/PBCH are limited to 2Rx
Observation #3: Enabling 4Rx for SS/PBCH increases UE power consumption significantly
Observation #4: Motivation to introduce 4Rx requirements for PBCH is not clear
Observation #5: PBCH performance is not a bottleneck factor for the network coverage and the coverage is typically limited by UL physical channels
Observation #6: PBCH performance with 2Rx can be further improved by lowering the SSB periodicity to 5ms or 10ms and enabling more SSBs to be combined within the PBCH TTI. 

Proposal #1: Do not introduce 4RX PBCH performance requirements
Proposal #2: Deprioritize the work on the PBCH performance requirements definition


	R4-1812224
	Remaining issues for NR PDCCH demodulation requirements
	China Telecom
	Proposal 1: Cover aggregation level of 16 for PDCCH demodulation requirements.
Proposal 2: Assume contiguous frequency domain resources for the CORESET.
Proposal 3: Assume EPRE ratio of PDCCH_DMRS to SSS is 0dB, and EPRE ratio of the PDCCH to PDCCH_DMRS is 0dB.


	R4-1812225
	Antenna configuration for NR PBCH demodulation requirements
	China Telecom
	Proposal 1: Introduce 1 Tx requirements and/or 2 Tx requirements with transparent precoding.
Proposal 2: Introduce 4Rx requirements in addition to 2Rx requirements.


	R4-1812278
	Simulation results for NR PDCCH
	CATT
	

	R4-1812455
	Discussion on UE demodulation requirements for PDCCH
	Intel Corporation
	Proposal #1: Introduce 1 symbol PDCCH testcase with 15KHz SCS
Proposal #2: Introduce test case with reasonable operating SNR with AL=16 and 2Rx
Proposal #3: Define PDCCH test cases with interleaved CCE-to-REG mapping for 4Rx with REG bundle size of 6
Proposal #4: Define the following testcases for PDCCH demodulation requirements with 2Rx:

	R4-1812476
	Analysis on PBCH with 4Rx
	Samsung
	Q1: What’s previous RAN agreements for mandating 4Rx
Observation 1: RAN plenary only agreed to mandate 4Rx demodulation of control channel (PDCCH) and data channel (PDSCH).
 Observation 2: Following RAN1 specification, control channel (PDCCH) and broadcast channel (PBCH) are separate physical channel.
Q2: What’s the benefit of mandating 4Rx for PBCH demodulation
Observation 3: Cell coverage bottleneck is UL not DL. 
Observation 4: Mandating 4Rx of PBCH demodulation solely without mandating 4Rx for RLM has no benefit for DL cell coverage enhancement since under that SNR points (-14~11 dB), UE already  out of sync.
Q3: What’s the drawback of mandating 4Rx for PBCH demodulation
Observation 5: PBCH decoding related to RRM operation i.e. cell identification, mandating of 4Rx PBCH decoding conflicts with previous RAN agreements for RRM.
Observation 6: Mandating 4Rx PBCH decoding has huge impact on UE implementation and power consumption for idle, DRX and even initial cell search stage.


	R4-1812554
	Further discussion on NR PDCCH demodulation requirements
	CMCC
	Proposal: It is proposed to specify NR PDCCH demodulation requirements for aggregation level 16.

	R4-1812555
	Discussion on NR PBCH 4Rx demodulation requirements
	CMCC
	Proposal 1: It is proposed that RAN4 should specify PBCH demodulation requirements in Rel-15.
Proposal 2: It is proposed to define 4Rx PBCH demodulation requirements in Rel-15.

	R4-1812850
	Discussion on NR PBCH demodulation requirements
	Ericsson
	Proposal 1: It is sufficient to specify the NR PBCH demodulation requirement with 2Rx. 
Proposal 2: RAN4 study the PBCH demodulation performance with/without the knowledge of SSB index (or PBCH DMRS sequence). 
Proposal 3: RAN4 discuss the PBCH demodulation requirements consider SSB index acquisition performance or not. 

	R4-1812851
	TP to TS 38.101-4: 5.4 FR1 PBCH demodulation requirements
	Ericsson
	

	R4-1812852
	TP to TS 38.101-4: 7.4 FR2 PBCH demodulation requirements
	Ericsson
	

	R4-1812892
	Discussion on UE demodulation requirements of NR PBCH
	OPPO
	Proposal: UE antenna configuration in simulation assumption for test cases for NR PBCH demodulation should just include 1x2, i.e., with 1Tx and 4Rx.
Proposal 2: Define 2Rx requirements for NR PBCH demodulation.

	R4-1813085
	NR PDCCH simulation result
	MediaTek inc.
	

	R4-1813086
	NR PBCH simulation result
	MediaTek inc.
	

	R4-1813356
	NR PDCCH Demodulation Performance Simulation Results
	Qualcomm Europe Inc. (Spain)
	

	R4-1813439
	Simulation results for NR UE PDSCH demodulation tests
	Ericsson
	

	R4-1813608
	Remaining issues on PDCCH demodulation requirements
	NTT DOCOMO, INC.
	Proposal: Specify the PDCCH demodulation requirements not only for AL = {2, 4, 8} but also AL = {16} in both FR1 and FR2.
The following is simulation assumption for AL=16 (green part is modified part from [1])


	R4-1813629
	Discussion on NR PBCH demodulation requirements
	Huawei, HiSilicon
	Proposal: Specify the NR PBCH demodulation performance requirements with 4Rx, and on the NR bands for which the UE shall be equipped with 4Rx ports as a baseline the UE shall comply with the NR 4Rx PBCH demodulation performance requirements.

	R4-1813630
	Way forward on NR PBCH demodulation requirements
	Huawei, HiSilicon
	

	R4-1813631
	Discussion and simulation results on NR PDCCH demodulation performances
	Huawei, HiSilicon
	

	R4-1813440
	Simulation results for NR UE PDCCH demodulation tests
	Ericsson
	

	R4-1813442
	Summary of alignment and impairment results for NR UE PDCCH demodulation tests
	Ericsson
	

	R4-1813633
	TP for introducing FR1 PDCCH requirements in TS 38.101-4 section 5.3
	Huawei, HiSilicon
	



PDCCH

Issue 1：Aggregation level (AL 16)

Previous agreements: at least {2, 4, 8}, FFS for {16}
Candidate options:
· Option 1: Introduced test case(s) for AL 16 for both 2RX and 4RX: China Telecom, CMCC, NTT DoCoMo, Ericsson
· Option 2: Introduced test case(s) for AL 16 for 2RX only: Intel, QC, MTK
· Option 3: No test case(s) for AL 16 in Rel-15 
Intel: with 4Rx, SNR will be -10 dB, for 2Rx, will be -6dB/-4dB. 
China Telecom: -10dB is alignment results, for IM results will be -7dB still testable.
Ericsson: we maybe find possible parameters to achieve reasonable SNR levels.
Huawei: want to further check CORESET RBs for TDD FR2 with duration 2
Issue 2: Test parameters for 1symonl FR1 FDD test case
Previous agreement: candidate options

	Test No.
	SCS(KHz) 
	Format
	CORESET
RB
	Payload
	CORESET time
 duration
	AL
	CCE-to-REG 
Mapping
	REG bundle
 size
	Propagation
condition
	Antenna configuration with 2Rx
	 
Antenna configuration with 4Rx

	12
	15
	1_0
	48
	39
	1
	[4, 8]
	Non-interleaved
	6
	[TDL-A, 30ns, 10Hz]
	1x2 Low
	1x4 Low

	13
	15
	1_1
	48
	[50]
	1
	[4, 8]
	Non-interleaved
	6
	[TDL-A, 30ns, 10Hz]
	2x2 Low
	2x4 Low



Option 1: Using parameters of case 12 with AL=4

Issue 3: Test cases with 4Rx with interleaved CCE-to-REG mapping
Previous agreements:
· Agreement in AH1807: REG bundle size =6 for non-interleaved, 2 for interleaved
· Companies are encouraged to bring evaluation results with both REG bundle size 2 and 6 for 4Rx test cases (case 6, 7 and 8) in RAN4#88bis, and decide which value is set based on performance comparison.
Candidate options: 
· Option 1: Test case 6, 7 with REG bundle size =2, CORESET BW = 96; Test case 8, Bundle size =6 with interleave size as 3 (QC, Ericsson, NTT DoCoMo))
· Option 2: For 4Rx, interleaved cases 2, using REG bundle size =6 (Intel)
Intel: For 4Rx, with REG bundle size in both noise limited and interference limited scenarios, with REG bundle size =2, cannot ensure good performance under MMSE-IRC receiver assumption. Even MRC receiver in noise limited scenarios is not good. 
QC: REG bundle size =2 still valid configurations in real network, we need ensure test coverage covering both 2 and 6
Intel: if NW deploy with 2, then performance will degraded compared to 4Rx. We should provide some configurations which is useful for NW configurations.
QC: Even UE can report 4Rx, but from NW perspective, both 2Rx and 4Rx possibly exist in real NW and 4Rx UE may not always with 4Rx on.
Intel: REG bundle size 6 also works for 2Rx, and no performance degradation compared to Bundle size 2. 6dB performance difference for 4Rx. Question for NW will deploy 2?
Ericson: support option 1.

Intel: which type receiver assumptions? Performance different will be observed.

Issue 4: Power allocation 

Proposal from China Telecom: Assume EPRE ratio of PDCCH_DMRS to SSS is 0dB, and EPRE ratio of the PDCCH to PDCCH_DMRS is 0dB.

Additional proposals 

Issue 5: Revised time duration for one of test cases among 6, 7 and 8 from 1 to 2 (NTT DoCoMo)
QC: we prefer choosing test case 6 or 7 to ensure SNR testable
Ericsson: want to further check


Issue 6: simulation alignment issue

Intel: for some test cases, hug gap observed, we suggest for further offline aligning simulation assumption


PBCH

Issue 1: Necessity of 4Rx PBCH test cases
Candidate options:
· Option 1:Introducing 4Rx PBCH test cases
· CMCC, China Telecom, Huawei
Question for option1: it’s mandatory or optional? And what’s the applicable condition?
· Option 2: Not introducing 4Rx PBCH test cases
· Intel, Ericsson, Samsung, Oppo?, LGE,QC

Issue 2: UE assumption on DMRS SSB index acquisition for PBCH demodulation
Intel: we prefer to include SSB index acquisition process. If we cannot reach consensus, then PBCH will be drop in Rel-15
CSI 
List contributions
	R4-1812179
	Simulation results and discussion on NR CQI reporting under AWGN conditions
	Intel Corporation

	R4-1812180
	Simulation results and discussion on NR CQI reporting under fading conditions
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	R4-1812181
	Simulation results and discussion on NR PMI reporting
	Intel Corporation

	R4-1812182
	Simulation results and discussion on NR RI reporting
	Intel Corporation

	R4-1812420
	Assumptions for CSI Reporting Tests
	Qualcomm Europe Inc. (Spain)

	R4-1812463
	Over views on CSI test cases
	Samsung

	R4-1812464
	Simulation results for static CQI test cases
	Samsung

	R4-1812465
	Simulation results for fading CQI test cases
	Samsung

	R4-1812466
	Simulation results for PMI test cases
	Samsung

	R4-1812467
	Simulation results for RI test cases
	Samsung

	R4-1812468
	Simulation results summary for  NR CSI (FR1 TDD)
	Samsung

	R4-1812469
	Simulation results summary for  NR CSI (FR1 FDD)
	Samsung

	R4-1812470
	Simulation results summary for  NR CSI (FR2 TDD)
	Samsung

	R4-1812471
	Framework of NR CSI requirements
	Samsung

	R4-1812472
	TP for 38.101-4 section 6.3 FR1 PMI test cases
	Samsung

	R4-1812473
	TP for 38.101-4 section 8.3 FR2 PMI test cases
	Samsung

	R4-1812474
	TP for 38.101-4 section 10 CSI test cases of interworking
	Samsung

	R4-1813087
	NR CSI simulation result
	MediaTek inc.

	R4-1813380
	NR CSI Reporting Simulation Results
	Qualcomm Europe Inc. (Spain)

	R4-1813543
	Draft TP on FR1 Rank Indication Reporting Performance Requirements 
	Qualcomm Europe Inc. (Spain)

	R4-1813561
	Draft TP on FR2 Rank Indication Reporting Performance Requirements
	Qualcomm Europe Inc. (Spain)

	R4-1813441
	Simulation results for NR UE CSI tests
	Ericsson

	R4-1813634
	TP for introducing FR1 Reporting of Channel Quality Indicator (CQI) TS 38.101-4 section 6.2
	Huawei, HiSilicon




Generic test configurations

Issue 1:  NZP CSI-RS configurations
Previous RAN4 agreements: 
	Parameters
	2 Ports
	4 ports 
	8 ports

	nrofPorts	
	2
	4
	8

	firstOFDMSymbolInTimeDomain
	5
	5
	5

	firstOFDMSymbolInTimeDomain2
	N.A
	N.A
	N.A

	cdm-Type
	fd-CDM2
	fd-CDM2
	cdm4-FD2-TD2

	density
	1
	1
	1



Frequency location: 
· Option1: Other, 001000 (Samsung)
· Option2: Other,000001 (Intel)

Issue 2: CSI-IM configurations
	[bookmark: _Hlk526692469]Parameters    
	Samsung
	Intel
	Agreement

	CSI-IM-RE-pattern    
	Pattern 0
	Pattern 0
	Pattern 0 for FR1 and 1 for FR2

	CSI-IM-ResourceMapping
subcarrierLocation-p0/ symbolLocation-p0
	6/8
	
	


QC: Prefer pattern 0 for FR1 and pattern 1 for FR2?
QC: We need to ensure not aligned with other signals i.e. DMRS locations
Issue 3: ZP CSI-RS configurations
Necessity of introducing ZP CSI-RS for CSI test cases:
· Option 1: Need (Samsung, Intel)
· Option 2: No need (Qualcomm)
	Parameters 
	Samsung
	Intel
	Agreement

	Number of ports of ZP CSI-RS 
	4
	4
	4

	ZP CSI-RS 
CDM Type
	FD-CDM2
	FD-CDM2
	FD-CDM2

	CSI-RS-Density
	1
	1
	1

	firstOFDMSymbolInTimeDomain
	8
	5
	

	frequencyDomainAllocation
	001000
	000100
	



Issue 4: CSI report and CSI-RS resource periodicity and offset for periodic CSI 
FR1 15 kHz: 
· Option 1: 5 slots with 1 slot offset (Qualcomm, Intel, Samsung)
FR1 30 kHz TDD:
· Option 1: 5 slots with 1 slot offset (Qualcomm, Intel, Samsung)
· Option 2: 10 slots with 1 slot offset(Samsung)
FR2 120 kHz TDD:
· Option 1: 5 slots with 1 slot offset  (Qualcomm, Intel)
· Option 2: 20 slots with 1 slot offset (Samsung)

Issue 5: Scheduling and delay assumption for aperiodic CSI reporting and aperiodic CSI resources
Previous agreements:
· CSI computation delay and gNB emulator scheduling delay assumption 
· Periodic CSI feedback delay can be assumed as below:
· Minimum CSI computation delay 4ms
· Minimum gNB emulator scheduling delay 4ms
·  Aperiodic CSI feedback delay followed the definition in TS38.214 5.4, assuming same processing delay for UE computation and gNB emulator processing delay.
· For simulation purpose, the detailed aperiodic CSI feedback delay for aperiodic CSI reporting tests is FFS.
Candidate options of scheduling pattern and reporting delay
FR1 15 kHz: 
· Option 1:Per 5slots with 6 slots delay 
· Option 2: 5 slots/0 slot offset with 8 slots delay
FR1 30 kHz TDD:
· Option 1:Per 6 slots with 10 slots delay 
· Option 2: 10 slots/1 slot offset with 10 slots delay
FR2 120 kHz TDD:
· Option 1:Per 8 slots with 8 slots delay 
· Option 2: 20 slots/1 slot offset with 24 slots delay
Question for discussion, when calculate processing delay which value used table 5.4-1 or 5.4-2 in TS38.214?  Z1 or Z2 used?

Issue 6: Number of HARQ process
Previous agreements: Reusing PDSCH set-up:FR1 15kHz FDD: 4, FR1 30kHz  : 8, FR2:120kHz: 10
QC: using 8 for TDD


CQI reporting
Issue 1: Test requirements and test SNR points
	Issues:
	Static CQI
	Wideband Fading CQI

	
	Test SNR
	Test  SNR
	Percentage requirements (aifa)
	BLER 
	TP ratio requirements(Gamma)

	Samsung
	FR1 2Rx:[8/9]dB, [14/15]dB
FR1 4Rx:[5/6]dB, [11/12]dB
FR2 2Rx:[8/9]dB, [14/15]dB
	For FR1 2Rx (FDD and TDD): 6/7dB  +12/13 dB
For FR1 4Rx (FDD and TDD): 3/4dB  +9/10 dB
For FR2 2Rx (TDD): 6/7dB  +12/13 dB

	FR1 2Rx: 20%
FR1: 4Rx :2%
FR2: 2Rx:2%
	0.02
	1.05

	QC
	
	
	
	
	

	Intel
	
	
	
	
	

	Agreement
	
	
	
	
	



Issue 2: Sub-band CQI 
Whether introducing sub-band CQI for FR2?
· Option1: FR1 only
· Option2: both FR1 and FR2

MIMO configuration: 
· Option 1: 2Tx
· Option 2: 1Tx
PMI reporting
· Test metric and test requirements
· MIMO correlation for FR2 2Tx PMI test cases
 
	Issues:
	4Tx PMI
	8Tx PMI
	2Tx PMI

	
	Test Point
	Requirements
	Test Point
	Requirements
	Test Metric
	Requirements
	MCS and Rank
	MIMO correlation

	Samsung
	70%
	1.4
	70%
	1.5
	70%
	1.1
	MCS 13 Rank1
	ULA Medium

	QC
	90%
	
	90%
	
	90%
	
	
	

	Intel
	
	
	
	
	
	
	MCS 4 Rank1
	ULA Low

	Agreement
	
	
	
	
	
	
	
	




RI Test

MIMO correlation for FR2 RI test and detailed test requirements and test points

Channel model 


	R4-1812177
	Discussion on simplified TDL channel models
	Intel Corporation

	R4-1812178
	Discussion on channel models for FR2
	Intel Corporation

	R4-1812326
	Simplification of FR1 TDL channel models
	Huawei Technologies Sweden AB

	R4-1812327
	Simplification of FR2 TDL channel models
	Huawei Technologies Sweden AB

	R4-1812328
	TP on channel models for TS38.101-4
	Huawei Technologies Sweden AB

	R4-1812334
	TP for introducing propagation conditions (Annex B) of TS 38.101-4
	Huawei Technologies Sweden AB

	R4-1812736
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Issue 1: Simplified method for TDL model 
Previous RAN4 agreements:
Way forward on channel models simplification for FR1
a) Simplification methods
a. Option 1: Choose strongest paths that contribute to [X%] of total power
b. Option 2: Choose N paths for TDL-A and TDL-C using the frequency correlation method
b) Use option 1 and option 2 to generate up to 12 taps after 5 ns quantization for following FR1 models
a. RMS delay spread TDL-A (30 ns)
b. RMS delay spread TDL-B (100 ns)
c. RMS delay spread TDL-C (300 ns)
c) Further study the frequency correlation characteristics of channel models for Option 1 and 2
e.g. The most suitable model is selected based on the visual inspection of the quantized FCF. The lower the correlation the better, preferably below
Proposals from companies:
	Intel
	Proposal #1: Set delay grid quantization to 5ns for FR1 and FR2 channel models
Proposal #2: Use simplification method of choosing strongest paths contributing to 90% of total power for TDL-A, TDL-C and 85% of total power for TDL-B.

	Huawei
	Proposal: The simplified models described in Table 1, Table 2, and Table 3 (TDL-A-FR1, TDL-B-FR1, TDL-C-FR1, respectively) are used in SISO NR UE demodulation FR tests.

	Ericsson
	Detailed delay profiles summarized in paper.

	Key sight 
	Observation 1: Delay quantization in the simulated cases has negligible impact on delay spread and FCF.
Proposal 1: The delay resolution, i.e. increment of the delay grid, should be ≤5ns. Parameter tables can be specified with 5ns delay grid, but a finer delay grid can be used in fading emulation, by rounding the specified delays to the utilized grid.
Proposal 2: The tap reduction method should pick 12 strongest taps and remove the rest with all the considered models (TDL-A…D).



Candidate options for simplified procedures:
· Option 1: : Choose strongest paths that contribute to [X%] of total power Intel

· Option 2: : Choose N paths for TDL-A and TDL-C (Ensure <=12 taps after DS scaling and quantization)
· Ericsson (Ensure <=12 taps after DS scaling and quantization)/Keysight?
Step 1: Choose N strongest paths NLOS paths from the original PDPs shows in TR38.901. 
Step 2: Apply the desired delay spread after removing the weak paths. 
Step 3: Round the path delay position close to the grid. Set the grid step size to 5 ns. 
Step 4: If two or more paths are rounded to the same grid τ, the path power at τ is set as a sum of all the path power values (in linear) rounded to τ.
Step 5: Normalize the power so that the relative power of the strongest path becomes 0dB.
· Option 3: Merge taps after DS scaling and quantization –Huawei

Issue 2: Channel model for FR2
Agreement: TDL models may not necessarily characterize the spatial FR2 propagation conditions for all scenarios.
Confirm Working assumption: Channel Model Option 1 will be used for FR2.
TDL Model
· TDL-A: 30 ns RMS delay spread 
· FFS if additional models are needed
· Option 1: TDL-C: {60-80} ns RMS delay spread 
· Option 2: TDL-D: [10-30] ns RMS delay spread 
· Other models are not precluded
Doppler spread
· Low speed: 75 Hz for simulation assumptions
· High speed: 300 Hz for simulation assumptions

Channel models of simulation alignment
· Model 1: TDL-A: 30 ns 75 Hz for CSI / PDCCH/ PDSCH/ PBCH 
· Model 2: TDL-A: 30 ns 300 Hz for PDCCH/ PDSCH / PBCH
· Note: use channel models without simplifications for simulation alignment in RAN4 88bis
Channel models simplification
· The maximum number of taps: [12]
· 5 ns quantization grid (200MHz sampling frequency)
· Follow same procedure as for FR1 to generate the final channel models

Companies’ proposals:
	Intel
	Proposal#1: Define UE demodulation requirements in FR2 with TDL-A-30ns.  TDL-C-[60-80]ns and TDL-D-[10-30]ns shall not be used for defining UE demodulation requirements in FR2
Proposal #2: Use simplification method of choosing strongest paths contributing to 90% of total power for TDL-A

	Huawei
	Proposal: The simplified models described in Table 1 (TDL-A-FR2) will be used in SISO NR UE demodulation tests in FR2.

	Ericsson
	Proposal 1: RAN4 uses TDLC60 (TDL-C with DS=60ns) for UE demodulation requirements. 
Proposal 2: If RAN4 will specify the UE demodulation requirements under AWGN-like condition, RAN4 consider to uses TDLD10 (TDL-D with DS=10ns).



· Option 1: Not introduced test cases with TDL-C and TDL-D (Intel)
· Option 2: Introduced channel mode TDL-C 60ns (Ericsson)
Issue 3: High speed train scenarios
Previous RAN4 agreements:
Agreement: Use HST model as described on section B3 TS36.101 for FR1 for initial simulation purposes (max Doppler shift specified in table)
· FFS introduction of new requirements
· This topic will be discussed in agenda for PDSCH demodulation and other related agendas in the next meeting.
Companies’ proposals:
	NTT DoCoMo
	Observation: Rel. 8 LTE high-speed tests are composed of followings.
· High Doppler test to verify normal demodulation test
· HST test to verify tracking performance of quick variation of Doppler shift 

Proposal: For FR1, HST test should be introduced with the maximum Doppler shift of 750 kHz.



Issue 4: the maximum number of emulated faders in Rel-15
FR1: 64
FR2: ?
Draft TPs for TS 38.101-4 
Pre-meeting email review and discussion status 
	Items
	Related TPs
	Discussion Status
	Open issues

	Chapter 4 general  (editor Ericsson)
	TP for chapter 4 (Ericsson)
TP for FR2 reference test points, SNR definition, test conditions (Anristu)
	Reference test points and SNR definition potentially   will be captured in this chapter.  (Seems companies reach consensus for capture in this sections)
Meanwhile companies still want to further check SNR definitions for the drafting TPs for FR2
	FR2 Test point, SNR definitions
Remaining  test configurations and test points

	PDSCH requirements(5.2 and 7.2)
	TP for FR1 PDSCH ( Intel)
TP for FR2 PDSCH (QC)
	Companies still need to align test parameters naming and format for introducing requirements,
Detailed skeleton among FR1 and FR2 still to be aligned 
Intel volunteer to provide template for PDSCH parameters
	Applicable rules for 2Rx,4Rx and R-ML receiver in general sub-clause (5.2.1,7.2.1)
Test parameter template and sub-clause skeleton alignment 
Requirements

	PDCCH requirements (5.3 and 7.3)
	TP for FR1 PDCCH ( Huawei)
TP for FR2 PDCCH (CATT)
	NO discussion till now
	Requirements

	PBCH requirements (5.4, 7.4)
	TP for FR1 PBCH ( Ericsson)
TP for FR2 PBCH (Ericsson)
	NO discussion till now
	Necessity of 4Rx
Requirements

	SDR requirements (5.5, 7.5)
	TP for FR1 SDR PDSCH ( Intel)
TP for FR2 SDR PDSCH (QC)
	No discussion through emails
Further discussion foreseen i.e. detailed skeleton, procedure
	Detailed test procedure, configurations and RMC

	CQI requirements  (6.2,8.2)
	TP for FR1 CQI( Huawei)
TP for FR2 CQI (Intel)
	Template for parameters and subsections need to be aligned
ZP CSI-RS configurations FFS
CSI-IM configurations FFS
	ZP CSI-RS configurations FFS
CSI-IM configurations FFS
Requirements and test points

	PMI requirements  (6.3,8.3)
	TP for FR1 PMI( Samsung)
TP for FR2 PMI (Samsung)
	Template for parameters and subsections need to be aligned

	Requirements
Remaining  test configurations and test points

	RI requirements  (6.4,8.4)
	TP for FR1 RI( Samsung)
TP for FR2 RI (Samsung)
	Template for parameters and subsections need to be aligned

	Requirements
Remaining  test configurations and test points

	Interworking requirements (9,10)
	TP for Demodulation( Huawei)
TP for CSI (Samsung)
	Detailed Skeleton alignment needed
FFS for LTE carrier configurations
Requirements applicable rules
	Sub-clause skeleton
LTE carrier configurations

	Annex A FRC
	TP for FRC (Intel)
	NO much discussion till now
Align naming for FRC and TDD DL-UL configurations still required
CSI FRC still missing 
LTE FRC for interworking still missing
	CSI FRC
LTE FRC

	Annex B Propagation 
	TP for Annex B (Huawei)
	Discussion on channel model naming and MIMO correlation matrix, revised version shared taking above discussion into account
Beam forming model still missing
TDL channel PDPs still missing
	Beamforming model
TDL PDPs

	Annex C and E
	TP for Annex C (CATT)
TP for Annex E (CATT)
	Comments received and revised version shared with modifications
	




TPs for generic sections

	R4-1813443
	TP on performance specification 38.101-4 Chapter 4 general part
	Ericsson

	R4-1813444
	TP on performance specification 38.101-4 Chapter 5~8 general part with applicability rules
	Ericsson



SNR definition for FR2
	R4-1812084
	Noc level, Band groups and Reference point for FR2 demod: 38.101-4 Text Proposal
	ANRITSU LTD




TPs for PDSCH

Normal
	R4-1812204
	TP to TS 38.101-4: FR1 PDSCH demodulation requirements (5.2)
	Intel Corporation



	R4-1813530
	Draft TP on FR2 PDSCH Demodulation Performance Requirements
	Qualcomm Europe Inc. (Spain)



SDR
	R4-1812205
	TP to TS 38.101-4: FR1 SDR requirements (5.5)
	Intel Corporation



	R4-1813542
	Draft TP on FR2 PDSCH SDR Performance Requirements 
	Qualcomm Europe Inc. (Spain)



TPs for PDCCH

FR1
	R4-1813633
	TP for introducing FR1 PDCCH requirements in TS 38.101-4 section 5.3
	Huawei, HiSilicon



FR2
	R4-1812275
	TP to TS38.101-4 Section 7.3: PDCCH demodulation requirements
	CATT



TPs for PBCH

	R4-1812851
	TP to TS 38.101-4: 5.4 FR1 PBCH demodulation requirements
	Ericsson

	R4-1812852
	TP to TS 38.101-4: 7.4 FR2 PBCH demodulation requirements
	Ericsson



TPs for CQI
FR1
	R4-1813634
	TP for introducing FR1 Reporting of Channel Quality Indicator (CQI) TS 38.101-4 section 6.2
	Huawei, HiSilicon



FR2
	R4-1812206
	TP to TS 38.101-4: FR2 CQI requirements (8.2)
	Intel Corporation




 TPs for PMI
	R4-1812472
	TP for 38.101-4 section 6.3 FR1 PMI test cases
	Samsung

	R4-1812473
	TP for 38.101-4 section 8.3 FR2 PMI test cases
	Samsung




TPs for RI
	R4-1813543
	Draft TP on FR1 Rank Indication Reporting Performance Requirements 
	Qualcomm Europe Inc. (Spain)

	R4-1813561
	Draft TP on FR2 Rank Indication Reporting Performance Requirements
	Qualcomm Europe Inc. (Spain)




TPs for interworking
Demodulation
	R4-1813635
	TP for introducing demodulation performance requirements for interworking TS 38.101-4 section 9
	Huawei, HiSilicon
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CSI
	R4-1812474
	TP for 38.101-4 section 10 CSI test cases of interworking
	Samsung




TPs for annex A FRC

	R4-1812207
	TP to TS 38.101-4: Annex A Measurement channels
	Intel Corporation




TPs for Annex B propagation

	R4-1812328
	TP on channel models for TS38.101-4
	Huawei Technologies Sweden AB

	R4-1812334
	TP for introducing propagation conditions (Annex B) of TS 38.101-4
	Huawei Technologies Sweden AB



TPs for Annex C and E

	R4-1812276
	TP to TS38.101-4 Annex C:  Downlink physical channels
	CATT

	
	
	




	R4-1812277
	TP to TS38.101-4 Annex E:  Environmental conditions
	CATT







