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Agenda Item:   7.13.1
Source:        Samsung
Title:          Ad-hoc agenda for NR UE demod
Document for:  Approval

Ad-hoc attendees: [Samsung, Intel, Huawei, Qualcomm, MTK,  Ericsson, CATT, ZTE, NTT DoCoMo, CMCC, China Telecom, AT&T, ANRITSU,R&S, Keysight]

Information (this week NR UE performance handling arrangement):
· Already allocated Ad-hoc (chaired by Haijie Qiu)
· 1st round ad-hoc: Monday afternoon Ad-hoc session (Salon 1) 14:00~19:00
· Try to review all the open issues and assign working arrangement for offline 
· 2nd round ad-hoc: Wednesday morning Ad-hoc session (Salon 1) 8:00 ~10:30
· Treating WF and TPs
· On-Line session (Chaired by RAN4 chair)
· 1st round on-line Wednesday 19:00 – 21:00: Return to NR Demod ad-hoc meeting minutes and remaining issues (LTE/NR RD(Salon 2&3 )
· 2nd round on-line Thursday 16:30~18:30 Return to NR UE & BS Demod 
· Suggested off-line Time：
· Thursday 11:00~13: 00 ?  (TPs reviewing )
Summary of  Ad-hoc output:
SNR definition and Noc Levels (FR1 +FR2)
· Anristu and R&S will leading offline discussion and will be captured in Anristu revised TP
Intel/QC: Noc in 4.4.3, per SCS? 
Intel: for mixed numerologies cases, how to handle?
Intel: we can capture the general methodogy for how to derive Noc, considering cases in future, better not capture the detailed values per band per PC into specification.
Intel: any other usage purpose for band grouping exact Noc in FR2?
Action: 
· Noc for FR1
· How to capture the “Derivation of Noc values for NR operating bands in FR2”
· For a Far-Field (DFF or IFF) added reference 
· Whether needed 4.5.3.1	Introduction
· 4.5.2 “The power ratio of other wanted signals to the SSS is defined in each requirement. “
· Noc level tables still needed, further offline for the format of table (Intel and Anristu)
· Remove “Note 1:	Mapping between SNRBB and SNRRP is specified in sub clause 4.5.1.” for each requirements tables
Generic and PDSCH:
· Intel leading offline discussion of generic issues and PDSCH (normal test cases)
· WF for generic issues and PDSCH
· Simulation assumption of PDSCH
· Simulation results collections 
SDR test 
· Not treated in 1st round discussion
· NTT DoCoMo can lead offline discussion and prepare WF?
PDCCH
· Ericsson leading offline discussion for PDCCH
· WF for PDCCH requirements
· Simulation results collection
PBCH 
· China Mobile leading offline discussion for PBCH
· WF for PBCH requirements
· Simulation results collection for PBCH
CSI:
· Samsung leading offline for CSI
· WF for CSI requirements 
· Simulation assumption of CSI
· Simulation results collection for CSI
TPs from companies (need to be further discussion among offline)-not treated in 1st round ad-hoc

Summary of T-docs request and handling on-line session 
WF for new T-doc request 
	Title
	Company
	Type
	T-doc number

	Ad-hoc miniutes
	Samsung
	Approval
	1816387

	WF for generic and PDSCH requirements 
	Intel 
	Approval 
	1816388

	WF for SDR test cases
	NTT DoCoMo
	Approval 
	1816389

	WF for PDCCH requirements 
	Ericsson
	Approval
	1816390

	WF for PBCH requirements
	China Mobile
	Approval
	1816391

	WF for CSI requirements 
	Samsung
	Approval
	1816392

	
	
	
	



	Simulation assumption for NR UE CSI requirements
	Samsung
	Approval
	Original R4-1814485
Need to be revised
[bookmark: _GoBack]R4-1816394




Summary of simulation results T-docs (need to be checked the availability of related T-docs and can be noted)
	T-doc number
	Title
	Company
	Note

	R4-1814573
	Summary of PDSCH simulation results of NR UE demod (FR1 FDD)
	Intel Corporation
	

	R4-1814574
	Summary of PDSCH simulation results of NR UE demod (FR1 TDD)
	Intel Corporation
	

	R4-1814575
	Summary of PDSCH simulation results of NR UE demod (FR2)
	Intel Corporation
	

	R4-1815706
	Summary of alignment and impairment results for NR UE PDCCH demodulation tests
	Ericsson
	Need to be revised
R4-1816393

	R4-1814745
	Summary results for alignment and impairments of NR PBCH demodulation tests in Rel-15
	CMCC
	

	R4-1814482
	Simulation results summary for  NR CSI (FR1 TDD)
	Samsung
	

	R4-1814483
	Simulation results summary for  NR CSI (FR1 FDD)
	Samsung
	

	R4-1814484
	Simulation results summary for  NR CSI (FR2 TDD)
	Samsung
	

	R4-1814565
	NR PDCCH simulation results
	Intel Corporation
	Need to be revised
R4-1816386



TPs handling (can be handled on 2nd discussion)
	T-doc number
	Title
	Company
	Note

	R4-1814487
	TP for TS38.101-4 section 2 (Reference)
	Samsung
	Not upload yet, shared by offline already
Return to 

	R4-1814488
	TP for TS38.101-4 section 3 (Definitions, symbols and abbreviations)
	Samsung
	Not upload yet, shared by offline already
Return to 

	R4-1814523
	FR2 demod: Noc, Band groups and Ref point - TP for TS 38.101-4
	ANRITSU LTD
	Issues already discussed, 
Need to be revised 
T-doc as R4-1816394

	R4-1815699
	TP to TS 38.101-4: Requirements applicability
	Intel Corporation
	Need to merged with R4-1815707
Return to

	R4-1815707
	TP on performance specification 38.101-4 Chapter 5~8 general part with applicability rules
	Ericsson
	Return to 

	R4-1814577
	TP to TS 38.101-4: FR1 PDSCH demodulation requirements (5.2)
	Intel Corporation
	Need to update with SNR requirements pending on offline discussion
Need to be revised
1816396

	R4-1816044
	Draft TP on FR2 PDSCH Demodulation Performance Requirements
	Qualcomm Incorporated
	Need to update with SNR requirements pending on offline discussion
Need to be revised
R4-1816397

	
	
	
	

	R4-1814578
	TP to TS 38.101-4: FR1 SDR requirements (5.5)
	Intel Corporation
	Return to 

	R4-1816022
	Draft TP on FR2 PDSCH SDR Performance Requirements
	Qualcomm Incorporated
	Return to 

	R4-1814628
	TP to TS38.101-4 Section 7.3: PDCCH demodulation requirements
	CATT
	Return to

	R4-1815241
	TP to TS 38.101-4: 5.4 FR1 PBCH demodulation requirements
	Ericsson
	Return to 

	R4-1815242
	TP to TS 38.101-4: 7.4 FR1 PBCH demodulation requirements
	Ericsson
	Return to

	R4-1816006
	TP of introduction of FR1 CQI requirement (6.2)
	Huawei, HiSilicon
	Return to 

	R4-1814665
	TP to TS 38.101-4: FR2 CQI requirements (8.2)
	Intel Corporation
	Return to

	R4-1816032
	Draft TP on FR2 Rank Indication Reporting Performance Requirements
	Qualcomm Incorporated
	Return to 

	R4-1816041
	Draft TP on FR1 Rank Indication Reporting Performance Requirements
	Qualcomm Incorporated
	Return to

	R4-1816007
	TP for performance requirements for interworking (9)
	Huawei, HiSilicon
	Return to

	R4-1814579
	TP to TS 38.101-4: Annex A Measurement channels - PDSCH
	Intel Corporation
	Return to 

	R4-1814580
	TP to TS 38.101-4: Annex A Measurement channels - DL Control
	Intel Corporation
	Return to

	R4-1814581
	TP to TS 38.101-4: Annex A Measurement channels - CSI
	Intel Corporation
	Return to

	R4-1816008
	TP for propagation conditions in TS 38.104-4(Annex B)
	Huawei, HiSilicon
	Need to be revised
R4-1816385




General (1 hour)
List of contributions
	R4-1814522
	FR2 demod: Noc level and Band groups
	ANRITSU LTD

	R4-1814547
	Views on EN-DC interworking NR UE performance requirements
	Intel Corporation

	R4-1814548
	Views on NR UE Demodulation and CSI requirements applicability
	Intel Corporation

	R4-1815393
	Discussion on Noc level for FR1 and SNR definition
	Rohde & Schwarz

	R4-1814487
	TP for TS38.101-4 section 2 (Reference)
	Samsung

	R4-1814488
	TP for TS38.101-4 section 3 (Definitions, symbols and abbreviations)
	Samsung

	R4-1815699
	TP to TS 38.101-4: Requirements applicability
	Intel Corporation

	R4-1815707
	TP on performance specification 38.101-4 Chapterr 5~8 general part with applicability rules
	Ericsson

	R4-1814523
	FR2 demod: Noc, Band groups and Ref point - TP for TS 38.101-4
	ANRITSU LTD

	R4-1815707
	TP on performance specification 38.101-4 Chapterr 5~8 general part with applicability rules
	Ericsson





SNR and Noc 

Proposals from companies
	Companies
	Proposals

	R&S

	Observation 1: It is unclear to with regards to which signals the SNR is defined.
Proposal 1: Correct the wording in the specification to indicate with regards to which signals the SNR is defined in each requirement, according to the approved WF.
Observation 2: Requirements discussion in RAN4 focuses on SNR and not on a Noc level.
Proposal 2: RAN4 does not define a No
c level during requirements definition. Noc parameter definition is up to RAN5.


	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



Note: 
SNR definition still missing in current specification, agreements in R4-1809344in RAN4 still not captured in Specification (section 4.4)?
Volunteer for drafting TP for SNR Reference channel (FR1 and FR2), SNR reference point and Noc (FR1 and FR2)?

Issue 1: SNR definition/Reference channel
Previous RAN4 agreements in WF [1809344]
· RAN4 will specify the DL power allocation as follow:
· The downlink SSS transmit power is defined as the linear average over the power contributions (in [W]) of all resource elements that carry the SSS within the operating system bandwidth (cf. TS38.214 4.1).
· EPRE of PBCH_DMRS, PDCCH_DMRS, PDSCH_DMRS, PSS, and NZP-CSI-RS are set relative to SSS EPRE
· EPRE of physical channels (PBCH, PDCCH, PDSCH) are set relative to the EPRE of associated DMRS (e.g., PDSCH to PDSCH_DMRS)
· EPRE of PT-RS is set relative to the associated PDSCH
· FFS for OCNG
· UE demodulation and CSI requirements specified in TS 38.101-4 define the SNR definition for physical channels or signals as follows:
· 
· demotes the number of receiver reference points, and the super script receiver reference point j. 
· The SNR<signal> definition assumes that the resource elements are not precoded.
· The SNR<signal> definition does not account for any gain which can be associated to the precoding operation. 
·  denotes the averaged received energy per resource element (EPRE) of the wanted signal <signal>.
· Example of <signal>: PDSCH, PDSCH_DMRS, PDCCH, etc.
·  denotes the power spectral density of a white noise source (average power per RE normalized to the subcarrier spacing. 
Options for discussion:
· Option 1: SNR reference to SSS i.e. as  SNRSSS
R&S: need to clarify the reference channel for SNR m current only refer to SSS
Anristu: per test cases, or test specific? In general section capture?
R&S: put in general section i.e. default case as SSS 
Intel: Prefer to put in general ways
Capture in general section for SNR definition with reference to SSS unless otherwise stated. (Previous WF1809344)
Further action points: Anristu and R&S will leading offline discussion based on Anristu TP.

Issue 2: SNR reference point and Noc for FR1 
Options for discussion
· Option 1: Noc level up to  RAN5, RAN4 does not define Noc Value (R&S) 
· Note: if it’s agreed, LS need to be sent out to RAN5
R&S: we cannot reusing Noc levels from LTE, SNR range may not feasible because signal levels will exceed Maximum input levels for large bandwidths.
Intel: we are going to define Noc level for FR2, try to align between FR1 and FR2?
Possible agreements: Introduce Noc levels in RAN4 for both FR1 and FR2.
Further action points: Anristu and R&S will leading offline discussion based on Anristu TP


Issue 3: SNR reference point and Noc Level for FR2

Last meeting agreements for SNR referent point:
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.
Previous meeting agreement for SNR reference point captured in TP for TR 38.810 R4-1812082

Recommendation: At least the SNR reference point and SNRBB and SNRRP in draft TP R4-1814523 agreeable for companies?
Candidate options for NOC levels in FR2
· Option 1: Noc level up to RAN5, RAN4 does not define Noc Values (following principles from R4-1812082)
· Option 2: Introducing Noc Level based on operating band group and power class as in R4-1814522(Anristru)  
· Option 3: Introducing Noc level per band and per pow class basis, using delta compared to N260,50MHz and PC3 as R4-1814554 (Intel)
R&S: we should be aligned among demod and RRM.
Intel: RRM more complicated. 
Samsung: required SNR ranges in RRM requirements is different than demod, demod larger test SNR range i.e. -6~20 dB. 
Huawei: Noc levels derived by REFSENS, with single values, simplify test cases and TE implementation.
Anristu: for other bands and power class, maybe extra 1dB relaxation due to fixed one values with highest values
Intel: We need to extend for other PC and bands, in the future may Noc levels mayn’t workable. For CA and multiband supporting, further relaxation REFSENS will be defined then Noc need to be adjust accordingly.
QC: OK with the proposal from Anristu
Intel: we can further offline with Anristu for values and for the methodology/format how to define, we have different views, we want to have mapping rules, not band group approach.
Anristu: Band approach already used in RRM even in LTE.
Possible agreement: 
At least the SNR reference point and SNRBB and SNRRP in draft TP R4-1814523 agreeable for companies
Further offline leading Anristu for: Noc Levels and rules of introducing Noc for different PC and bands (considering the flexibility of supporting CA and multi-bands devices) :
· Option 1: per band per PC basis 
· Option 2: band group approach.
Agreements will be captured in the TP from Anristu
Anristu: we have some agreement, not include CA for this approach.



Requirements applicable rules

	Companies
	Proposals

	Intel  
	Proposal #1:	For UE’s that support both NSA and SA
· Normal UE demodulation requirements are verified using SA requirements only
· SDR requirements tested for both SA and NSA.
Proposal #2:	For UE’s that support 4RX on at least one band, the UE performance requirements are verified using 4RX tests and 2RX tests can be skipped.
Proposal #3:	Specify FR2 frequency band applicability rules in the TS 38.101-4
Proposal #4:	Further clarify in TS 38.101-4 that for FR2 requirements “In case the required SNR is larger than the SNR upper bound that can be emulated by test system, the corresponding requirement can currently not be tested.” 
Proposal #5:	Explicitly specify the WI code in the title of the requirements section in the TS 38.101-4. 
Proposal #6:	Introduce dedicated Requirements Applicability sections to provide information on the mapping between the set of supported UE features and associated performance requirements.


	Intel
	Proposal #1:	Use the following NR UE performance requirements framework for EN-DC within FR1
· EN-DC test configurations shall ensure that there is no RF interference between the LTE/NR carriers
· EN-DC UE demodulation requirements defined for TDD-TDD and FDD-FDD BCs only
· LTE and NR carriers for EN-DC are synchronous
· For TDD-TDD BCs, align the LTE TDD UL-DL configurations with NR such that DL/UL transmissions are aligned for all requirements including REFSENS, Normal Demodulation and SDR requirements. Use LTE UL-DL configuration #2
· For TDD-TDD case do not define the requirements where NR TDD configurations are not aligned with LTE, including at least
· REFSENS requirements with 60 kHz SCS
· Normal Demodulation and CSI requirements for 30kHz SCS and DDDSUDDSUU or DDDSU TDD configurations
Proposal #2:	Use the following NR UE performance requirements framework for EN-DC including FR2
· No performance requirements for FR1 LTE or NR will be introduced
· Do not specify LTE/NR FR1 configuration for FR1 case (up to RAN5)




Applicable conditions of  EN-DC configurations
Previous agreements:
· For SA/NSA Normal demodulation performance requirements only verified NR carrier requirements, additional EN-DC specific requirements can be further discussed after normal requirements finalized.
· NSA SDR requirements
· For EN-DC operation within FR1, both LTE carrier and NR carrier need to be verified
· For interworking operation across FR1 + FR2 (e.g. EN-DC operation with FR2, FR1+FR2 CA), only FR2 carrier requirements can be testable considering test feasibility under Rel-15.
· Applicability for UEs supporting SA/NSA operation
· FFS for test applicability of for the same test cases for UE which supporting both SA/NSA operation 
· LTE carrier configurations for normal NSA test cases without LTE requirements
· 1 LTE cell
· TDD DL-UL configuration 2 (i.e. alignment between LTE and NR)
Issue 1: EN-DC configurations for FR1 (handling of simultaneously Tx and Rx)  
· Option 1: EN-DC test configurations shall ensure that there is no RF interference between the LTE/NR carriers (Intel)
· EN-DC requirements applicable only for TDD-TDD, and FDD-FDD configurations 
· LTE and NR carriers for EN-DC are synchronous
QC: for REFSENS, do we need to test TDD-FDD configurations pending on UE capability. If UE need to pass REFSENS, then still need to pass these cases?
Intel: check RF specification for REFSENS
Samsung/Intel: if UE supporting SA, NSA, and TDD-TDD and TDD-FDD, what’s the test applicable rule for performance requirements, test under each configurations? How about for intr-and EN-DC?
Huawei: intra-band or inter-band? Align to avoid simultaneous for TX and UL in the same time
Huawei: what’s SC for NR?  (TDD-TDD) 
Intel: 30 kHz and FR2 120 kHz; additional test cases covering 60kHz in FR2. 
QC: we have TDD_FDD and FDD-FDD test configurations.
China Mobile: Same comments as QC, TDD_FDD most of bands, default supporting simultaneously
Ericsson: for NR, we may need to consider another approach then LTE.
Intel: we should need to try defining performance requirements as band agonistic as much as possible since test pupose still similar; for TDD-FDD, maybe we still can be tested.
Huawei: we have two issues, performance requirements agnostic, test applicable rules is another issue. ASynch should can be applied for FDD-FDD.
Intel: 
· parameters for TDD-TDD configurations, try align to synch among LTE and NR
· Sync and async configurations

Action points: Intel will leading offline discussion for this issues

Issue 2: Handing of FR1 test cases of NR TDD DL-UL configurations not aligned with LTE 
· Option 1: Only applied for  SA test cases (Intel)
· QC: still can applied for UE which support EN-DC band combination with  tx Rx capability
These test cases can be applicable for UEs which supporting SA and/or EN-DC band combination (TDD-TDD, or FDD-TDD) with capability of simutesouly Tx and Rx 


Issue 3-1 : EN-DC including FR2 carrier requirements  (both SDR and normal test cases)
· Option 1: No requirements for FR1 NR/LTE carriers (Intel)
NTT DoCoMo: for normal test cases, fine with Rel-15; for SDR test cases would like to verify both
R&S: For interworking among FR1(LTE and NR) +FR2, FR1 not testable at the same time with FR2 carrier
For normal test cases, no requirements for FR1 NR/LTE carriers for Rel-15 EN-DC test cases including FR2 carrier.
Action points: FFS whether have requirements for FR1 NR/LTE carriers of Rel-15 EN-DC SDR test cases which including FR2 carrier.
Issue 3-2: FR1 carrier configuration for EN-DC including FR2 carrier (Normal)
· Option 1: No specify FR1 carrier configurations, up to RAN5 (Intel)
R&S: we follow the LTE carrier configuration as EN-DC (FR1 + FR2)
Huawei: Prefer introducing in RAN4 specification
QC: We can reuse LTE carrier configuration for EN-DC within FR1.
Action points: Further discuss the configurations in  drafting TPs from Huawei
Requirements Applicability in specification
Previous agreements:
· For SA/NSA Normal demodulation performance requirements only verified NR carrier requirements, additional EN-DC specific requirements can be further discussed after normal requirements finalized.
· NSA SDR requirements
· For EN-DC operation within FR1, both LTE carrier and NR carrier need to be verified
· For interworking operation across FR1 + FR2 (e.g. EN-DC operation with FR2, FR1+FR2 CA), only FR2 carrier requirements can be testable considering test feasibility under Rel-15.
· Applicability for UEs supporting SA/NSA operation
· FFS for test applicability of for the same test cases for UE which supporting both SA/NSA operation 
· LTE carrier configurations for normal NSA test cases without LTE requirements
· 1 LTE cell
· TDD DL-UL configuration 2 (i.e. alignment between LTE and NR)
Issue 1-1 : applicable rules for SA and NSA of normal test cases
Candidate options 
· Option 1: For UE’s that support both NSA and SA: Normal UE demodulation requirements are verified using SA requirements only (Intel)
Intel: some of test cases applied for both SA and NSA, no need to duplicate test effort
Ericsson: 30 kHz with 20+20MHz for NSA; for SA we have 40MHz with 15kHz 
Intel: we fixe NR carrier configuration for each specific test case, that’s the same. What’s benefits and motivation?
Action points: further offline for applicable rules for SA and NSA of normal test cases
Issue 1-2 :applicable rules for SA and NSA of SDR Test cases
Candidate options 
· Option 1: For UE’s that supports both NSA and SA: SDR requirements tested for both SA and NSA. (Intel)
For UE’s that supports both NSA and SA: SDR requirements tested for both SA and NSA

Issue 2: applicable rules for 2Rx and 4Rx
Option 1: 	For UE’s that support 4RX on at least one band, the UE performance requirements are verified using 4RX tests and 2RX tests can be skipped. (Intel)
QC/Ericsson/Huawei: support this ideals
For UE’s that support 4RX on at least one band, the normal UE performance requirements are verified using 4RX tests and 2RX tests can be skipped.
Issue 3: applicable rules for operating frequency in FR2
Previous agreements:
· Define band agnostic requirements for current agreed test cases at least for up to frequency range 40 GHz.
Proposal from Intel: 
Proposal #3:	Specify FR2 frequency band applicability rules in the TS 38.101-4
Proposal #4:	Further clarify in TS 38.101-4 that for FR2 requirements “In case the required SNR is larger than the SNR upper bound that can be emulated by test system, the corresponding requirement can currently not be tested.” 
R&S: Testable SNR possibly will be improved in future, how to update
Intel: no capture SNR exactly in TS 38.101-4, just clarify the applicable conditions
Anristu: no strong preference either in RAN4 or RAN5 
R&S: upper bound probably will be improved in future, how to update this
Intel: upper to TE implementation and Test methods, potential improved can be foreseen
Issue 4: UE feature and WI associated information in specification
Proposals from Intel:
Proposal #6:	Introduce dedicated Requirements Applicability sections to provide information on the mapping between the set of supported UE features and associated performance requirements.
Huawei: we already have lots of discussion; prefer not capture WI code into section titles
Action points: companies further checking TP drafting from Intel (R4-1815699)

PDSCH (1 hour)
	R4-1814571
	NR PDSCH UE demodulation requirements
	Intel Corporation
	Proposal #1:	Do not define PDSCH requirements with 70% test point and 16 HARQ processes for TDD and 8 HARQ processes for FDD.
Proposal #2:	Define Rel-15 PDSCH requirement for LTE-NR coexistence scenarios with PDSCH duration 9.
Proposal #3:	Configure both SSB and CSI-RS for the UE RX beam refinement for the FR2 UE Demodulation and CSI performance requirements


	R4-1814654
	PDSCH Performance with LTE NR Coexistence
	AT&T
	Proposal 1: RAN4 shall define a test for LTE NR coexistence using 11 PDSCH symbols and 1 additional DMRS symbol

	R4-1814922
	Views on HST tests
	NTT DOCOMO, INC.
	Observation: For the LTE downlink, following high-speed tests has been introduced.
· Rel. 8
· High Doppler test with the max. Doppler frequency of 300 Hz (corresponding to 120km/h@2.7GHz)
· HST test with the max. Doppler frequency of 300 Hz (corresponding to 120km/h@2.7GHz)
· Rel. 13
· High Doppler test with the max. Doppler frequency of 600 Hz (corresponding to 240km/h@2.7GHz)
· Rel. 14
· HST-SFN test with the max. Doppler frequency of 875 Hz (corresponding to 350km/h@2.7GHz)
Proposal: For FR1, HST test should be introduced with the maximum Doppler shift of 750 kHz.


	R4-1814923
	Simulation results for PDSCH demodulation tests with follow PMI
	NTT DOCOMO, INC.
	Proposal 1: One additional test is introduced with follow PMI based on PDSCH FR2 test case number 1.
Proposal 2: Replace CSI related parameters as follows.
· Doppler frequency: 100 Hz
· CSI-RS periodicity: 5 slots
· CSI feedback delay: [18] slots

	R4-1815046
	TDD configuration for UE demodulation requirements
	NTT DOCOMO, INC.
	Proposal 1: For 30kHz SCS and {7D1S2U} with S = {6D, G4, U4}, apply K1 values in Fig.1.
[image: ]
Fig.1 A/N report timing for {7D1S2U} with S = {6D, G4, U4}.

Proposal 2: For 30kHz SCS and {SU} with S = {12D, 2G}, apply K1 values in Fig.3.

[image: ]
Fig.3 A/N report timing for {SU} with S = {12D,2G}.

Proposal 3: For 30kHz SCS and {SU} with S = {12D,2G}, at least 8 HARQ process should be specified.

Proposal 4: For 120kHz SCS and {DDDSU} with S = {10D:2G:2U}, apply K1 values in Fig.4.

[image: ]
Fig.4 A/N report timing for {DDDSU} with S = {10D:2G:2U}.

Proposal 5: For 120kHz SCS and {DSUU}with S = {12D:2G}, apply K1 values in Fig.5.

[image: ]
Fig.5 A/N report timing for {DSUU}with S = {12D:2G}.

Proposal 6: For 120kHz SCS and {DSUU}with S = {12D:2G}, at least 8 HARQ process should be specified.

	R4-1815047
	Remaining issues on PDSCH demodulation requirements
	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: Apply the following ZP-CSI-RS for UE demodulation requirements. 
	Parameters
	Values

	Row
	4

	First subcarrier index in the PRB used for CSI-RS (k0)
	0

	First OFDM symbol in the PRB used for CSI-RS (l0)
	13

	Number of CSI-RS ports (X)
	4

	CDM Type
	fd-CDM2

	Density (ρ)
	1

	CSI-RS periodicity
	5 slots

	CSI-RS offset
	0


Proposal 3: CSI-RS is configured for UE Rx beam management.
Proposal 4: Use dynamic UL/DL determination for some existing PDSCH demodulation test case(s).

	R4-1815270
	Views on NR PDSCH demodulation performance requirement
	MediaTek inc.
	Proposal 1: Introduce TDL-D and TDL-E channel in PDSCH test case for both FR1 and FR2.
Proposal 2: Introduce PDSCH demodulation test with 2 TCI states. The performance can be the same as 1 TCI state by using the same DL TX and channel settings for the 2 TCI states and 2 TCI states are only differentiated by time offset.    
Proposal 3: Introduce PDSCH demodulation test with more than 1 AoA in Release 16 for FR2.

	R4-1815743
	Views on PDSCH Demodulation Performance Tests
	Qualcomm Incorporated
	Proposal 1: For LTE-NR coexistence scenario, define PDSCH demodulation performance test with PDSCH Type A, Start symbol (S): 3, Duration (L): 9.
Proposal 2: Use implementation margin of 1.5dB for defining FR1 demodulation performance requirements.
Proposal 3: Use implementation margin of 2dB for defining FR2 demodulation performance requirements.
Proposal 4: Define at least one PDSCH demodulation performance test with DCI based dynamic TDD configuration determination.
Proposal 5: Disable VRB to PRB Interleaving as baseline. Define specific test cases to test VRB to PRB interleaving.
Proposal 6: If UE supports Rx beam refinement, configure CSI-RS for beam refinement to reduce the test time. Otherwise, allow UE more time to attain the beam lock for demodulation tests.
Proposal 7: Include BW/SCS information in the tables for minimum performance requirements instead of tables for Test Parameters.

	R4-1816003
	Discussion on dynamic TDD UL/DL configuration test
	Huawei, HiSilicon
	Proposal 1: The agreement of “define performance requirements only for semi-static configuration in Rel-15” reached in RAN4#86Bis meetings should be respected.
Proposal 2: Need to confirm whether higher layer RRC signaling handling is within RAN4’s ToR.
Proposal 3: It is not feasible to reuse the existing demodulation performance requirements by configuring dynamic TDD UL-DL config.
Proposal 4: Cross-link interference mitigation schemes need to be studied in NR before dynamic TDD UL-DL configuration is introduced.

	R4-1816004
	Discussion on NR UE soft combing test
	Huawei, HiSilicon
	Observation 1: There is obvious performance gain with soft combing compared to without soft combing with the same max number of HARQ process, i.e. 8 HARQ process for FR1 FDD 15kHz SCS, 16 HARQ process for FR1 and FR2 TDD. 
Proposal 1: Define demodulation performance requirements with 70% max throughput test point and 8 HARQ process for FDD with SCS15kHz and 16 HARQ process for TDD.
Proposal 2: Define SDR test with 8 HARQ process for FR1 FDD with 15kHz SCS and 16 HARQ process for TDD FR1 and FR2.

	R4-1814576
	NR SDR performance requirements
	Intel Corporation
	Proposal #1:	Use the following test parameters for SDR requirements for NR carriers:
· 4 HARQ process for FDD and 8 HARQ process for TDD
· DDDSU for FR2 with SCS 120 kHz
· Schedule PDSCH only in full DL slots for TDD scenarios
Proposal #2:	Adopt Table 1 to define MCS look up table for FR1 SDR requirements.
Table 1. Look up table to derive MCS for FR1
	UE capability
index
	

	

	

	

	

	


	1
	1
	8
	1
	26
	26
	26

	2
	1
	8
	0.8
	21
	
	21

	3
	1
	8
	0.75
	20
	
	20

	4
	1
	8
	0.4
	11
	
	11

	5
	1
	6
	1
	27
	27
	27

	6
	1
	6
	0.8
	23
	
	23

	7
	1
	6
	0.75
	22
	
	22

	8
	1
	6
	0.4
	14
	
	14

	9
	1
	4
	1
	16
	16
	16

	10
	1
	4
	0.8
	16
	
	16

	11
	1
	4
	0.75
	16
	
	16

	12
	1
	4
	0.4
	10
	
	10

	13
	1
	2
	1
	9
	9
	9

	14
	1
	2
	0.8
	9
	
	9

	15
	1
	2
	0.75
	9
	
	9

	16
	1
	2
	0.4
	4
	
	4

	17
	2
	8
	1
	26
	26
	26

	18
	2
	8
	0.8
	21
	
	21

	19
	2
	8
	0.75
	20
	
	20

	20
	2
	8
	0.4
	11
	
	11

	21
	2
	6
	1
	27
	27
	27

	22
	2
	6
	0.8
	23
	
	23

	23
	2
	6
	0.75
	22
	
	22

	24
	2
	6
	0.4
	14
	
	14

	25
	2
	4
	1
	16
	16
	16

	26
	2
	4
	0.8
	16
	
	16

	27
	2
	4
	0.75
	16
	
	16

	28
	2
	4
	0.4
	10
	
	10

	29
	2
	2
	1
	9
	9
	9

	30
	2
	2
	0.8
	9
	
	9

	31
	2
	2
	0.75
	9
	
	9

	32
	2
	2
	0.4
	4
	
	4

	33
	4
	8
	1
	27
	26
	26

	34
	4
	8
	0.8
	22
	
	22

	35
	4
	8
	0.75
	21
	
	21

	36
	4
	8
	0.4
	12
	
	12

	37
	4
	6
	1
	28
	28
	28

	38
	4
	6
	0.8
	24
	
	24

	39
	4
	6
	0.75
	23
	
	23

	40
	4
	6
	0.4
	14
	
	14

	41
	4
	4
	1
	16
	16
	16

	42
	4
	4
	0.8
	16
	
	16

	43
	4
	4
	0.75
	16
	
	16

	44
	4
	4
	0.4
	11
	
	11

	45
	4
	2
	1
	9
	9
	9

	46
	4
	2
	0.8
	9
	
	9

	47
	4
	2
	0.75
	9
	
	9

	48
	4
	2
	0.4
	5
	
	5


Proposal #3:	Adopt procedure described in Section 2.3.1 for SA FR2 SDR requirements.

	R4-1815050
	Remaining issues on SDR requirements
	NTT DOCOMO, INC.
	Proposal 1: TDD configuration {DDDSU} is applied for NR SDR requirement with 120kHz SCS in FR2 since that has higher averaged date rate than {DDSU}.
Proposal 2: For NR CA/EN-DC band combination including both FR1 and FR2 bands, specify SDR requirements with highest MCS based on UE capability without any restriction of testable SNR. If such tests are not feasible, it can be skipped in Rel.15.



Normal test cases

Open issues list:
· Additional soft buffer test for PDSCH mapping type A
· LTE-NR co-existence test cases
· Dynamic TDD DL-UL configuration test
· CSI-RS for UE RX beam refinement  
· Simulation results and SNR requirements derivation 
· Additional test cases


Issue 1: Additional soft buffer test for PDSCH mapping type A
Previous agreements:
· Requirement with 70% test point and 8 HARQ process for FDD and 16 HARQ process for TDD: (FFS whether needed or not)
· Option 1: No tests
· Option 2 (simulation purpose)
· MCS #19 and rank 2 for FR1, FDD and TDD (7D1S2U) for both 2Rx and 4Rx
· MCS #13 and rank 2 (2Rx) for TDD (DDDSU) FR2
· Other options not excluded
· Interested companies are encourage to bring more analysis with simulation results to further decide the necessity of introducing such test cases in next RAN4 meeting.
Candidate options for discussion:
Note: Fundamental question: performance difference among 8 HARQ and 16 HARQ; whether 8 HARQ can serve soft combing verification purpose or not?
· Option 1: No Test (Intel, QC)
· Option 2: Have test cases for normal test cases meanwhile for SDR test using 8 HARQ for TDD and 4 for FDD (NTT DoCoMo)
· Option 3 Have test cases meanwhile for SDR test using 16 	HARQ for TDD and 8 for FDD (Huawei)
NTT DoCoMo: maybe no performance difference between 8 and 16 HARQ processes even no limitation for soft buffer size with different HARQ process  (8 and 16), but with soft buffer limitation of size I,e optimized for 8 HARQ process, may have performance difference.
Huawei: how to ensure to UE reach peak date rate with 8 and 4 HARQ process
Intel: how to peak data rate related to HARQ process, assuming SDR test almost no retransmission
If UE have some soft buffer size limitation, may be performance difference. Through your results, already have performance difference even with HARQ 8.
QC: Same comments as Intel for SDR, we didn’t see any performance difference under 16 and HARQ 8
NTT DoCoMo: we can see performance without soft combing and without, no matter HARQ 8 and 16. 
Intel: even with HARQ 16, still cannot discriminate UE behavior for soft buffer size limitation.
QC: similar view as Intel
Huawei: we can comprise to op2 since AWGN and no retransmission for SDR test cases. We would like to check under certain conditions, uE still apply soft combing even no performance difference among different conditions. In realistic, with very low Doppler shift channel, May performance will be different among different HARQ process.
Intel: we can verify soft combing in 70%, but cannot discriminate UE behavior for soft buffer limitation.
NTT DoComo: if performance no difference among 8 and 16, what’s the issue with 16 since have more test coverage?
QC: with 16 see no additional test benefits; we already have test cases with 16 under 30% test points.
Action points: further offline discussion leading by NTT DoCoMO and Intel
Issue 2: LTE-NR co-existence test case (duration length)
Previous agreements:
· PDSCH Type A
· Start symbol (S): 3
· Duration (L): [9 or 11]
· Note: Use 11 if RAN1 agreement on changes of additional DMRS position for Type A is confirmed
· Number of additional DMRS: 1
· Duplex mode: FDD only
· FRC: MCS4 Rank 1 for 2Rx and 4 Rx
· Overhead for TBS determination: 18
Candidate options for discussion:
· Option 1:  9 (QC, Intel, Ericsson)
· Option 2: 11 (AT&T)
Recommendation: 
At least introducing test case with symbol duration length 9 in Rel-15, further discuss whether introducing additional test case with duration 11 after Dec.
Action points: further checking RAN1 latest agreements and comeback later 
We will introduce test cases for time duration 11 
If the configurations for symbol duration 11 are mandatory supported for UE, then introduce test case under symbol duration 11 only. If it’s optional, introduce both test cases for duration 9 and 11.

Issue 3: Dynamic TDD DL-UL configuration test
Previous agreements:
· Dynamic UL/DL determination is a mandatory feature for Rel-15.
· Forward Compatibility: If no test is defined to test this feature now, network operators will have a risk of breaking some existing NR UEs if they try to configure dynamic TDD configuration now or in any future NR release.
· To avoid any extra workload, it can be tested for some existing TDD test case(s) as below:
· Configure all slots as flexible in RRC configuration or do not configure TDD UL-DL configuration through RRC.
· Send DL or UL DCI to indicate D, S and U slot to  configure the same TDD UL-DL config as agreed for those test case(s).
· The above methodology does not impact simulation results or RMCs but it verifies that UE supports DCI based slot configuration.
· Way forward
· Option 1: Use dynamic UL/DL determination for some existing PDSCH demodulation test case(s). [QC, Ericsson, NTT Docomo, AT&T, China Mobile, Intel]
· Option 2: Do not define test ( it’s a functionality test, not in UE demodulation performance scope)  (Huawei, MTK)
Candidate options for discussion:
· Option 1: Use dynamic UL/DL determination for some existing PDSCH demodulation test case(s).
· Option 2: Do not define test ( it’s a functionality test, not in UE demodulation performance scope)
Huawei: we bring analysis for the potential issues i.e. interference imgation issues. 
QC: we using same test configurations with different way through signaling no test we will have forward compatibility
Ericsson: change is signaling configuration, no difference for performance
Action points: further offline discussion leading by QC
Issue 4: CSI-RS for UE RX beam refinement  
Previous agreements:
· FFS whether to configure CSI-RS for UE RX beam refinement 
· NZP CSI-RS configuration for BM:
· 2 ports
· 4 resources
· Periodicity 20 ms
· Offset 0
· Repetition ON
· Subcarrier index: 0
· OFDM symbol:
· Resource 1: 8, Resource 2: 9, Resource 3: 10, Resource 4: 11
· Density 1
· CDM2 
Candidate options:
· Option 1: Configure CSI-RS for UE Rx Beam refinement (Intel, Huawei)
QC: CSI-RS based on Rx beam refinement is mandatory with UE capability. We should allow UE without such capability to have long time for beam refinement.
Configure CSI-RS for UE Rx Beam refinement purpose during test, whether UE using this or not for Rx Beam refinement pending on UE capability and implementation.
R&S: we have similar discussion in RF session for Rx beam refinement during test.
Intel: We are talking about typical configurations, for test time is another issue. For test procedure of Rx beam lock before employ test, during demod test cases phase, typical configurations will have CSI-RS and SSB configurations.
R&S: It’s mandatory with capability signaling, how we can find peak beam during test.


Issue 5: Simulation results and SNR requirements derivation 
Action point: 
Checking simulation results summary 
Action points: Companies need to put their results into summary files for PDSCH and PDCCH,PBCH before Tuesday noon.
Plan for deriving performance requirements (SNR points)
· Define tentative SNR requirements for the agreed test cases as much as possible 
· Updating TPs including  SNR requirements for test cases with []
· The agreed SNR values still can be updated if more results collected from companies in future meeting or technical issues identified
· FFS for FR2 64QAM test cases pending on further offline checking by Ericsson
Ericsson: For FR2, 64QAM, PN is an open issue.
Ericsson: would like to check whether ready to derive requirements for 64QAM in FR2 in this meeting considering PN impact.
Recommendation for SNR derivation:  
· SNR = average of IM results among companies +extra margin
· Extra Margin:
· FR1:
· QPSK,16QAM: 0.5dB
· 64QAM and 256 QAM:0.8 dB
· FR2:
· QPSK,16QAM: 0.5dB
· 64QAM:0.8 dB
· Handling of test cases which have larger span among companies’ results?
Huawei: 0.5dB and 0.8 from LTE, come from STD from results.
For test cases which the span among companies’ results within [2dB], using the same extra margin values and the test cases with larger span further checking the details of simulation assumption and extra margin cases by cases 
Candidate margin values:
· Option1: 0.5dB for all MCSs
· Option 2: 0.5dB for QPSK, 16QAM and 0.8 dB for 64QAM and 25QAM


New test cases 
Issue 1: FR2 PDSCH test case with following PMI
Previous agreement: 
Agreement: introduce the PDSCH demodulation test cases with following PMI for TDD configuration of DDDSU for FR2.
Proposal from NTT DoCoMo:
· Proposal 1: One additional test is introduced with follow PMI based on PDSCH FR2 test case number 1.
· Proposal 2: Replace CSI related parameters as follows.
· Doppler frequency: 100 Hz
· CSI-RS periodicity: 5 slots
· CSI feedback delay: [18] slots
Candidate option:
· Option 1: One additional test is introduced with follow PMI based on PDSCH FR2 test case number 1 (DDDSU)
· Option 2: Replacing on of existing FR2 test case1  with parameters updating (DDDSU)
· Option 3: Introducing PMI test cases based on DDDSU for FR2 120kHz
Need to decide in this meeting 

QC/Intel: What’s test purpose? We already CSI test cases for FR2 under DDSU assumption.
NTT DoCoMo: targeting for DDDSU pattern, since current CSI test cases only covering DDSU pattern in FR2
Intel: Introducing test cases with DDSU in CSI test cases
QC: if we introducing in demodulation test cases, not sure what’s the requirements will be.
We will introducing following PMI test cases covering FR2 120 kHz DDDSU pattern, FFS in CSI(PMI) test cases or demodulation test cases


Issue 2: New channel model
MTK：Proposal 1: Introduce TDL-D and TDL-E channel in PDSCH test case for both FR1 and FR2.

Issue 3: TCI state
Previous agreement:
· Only one TCI state configured for NR UE performance test cases in Rel-15( [QCL behavior Type A and  TypeD (FR2 only)])
· Detailed parameters FFS

MTK: Introduce PDSCH demodulation test with 2 TCI states. The performance can be the same as 1 TCI state by using the same DL TX and channel settings for the 2 TCI states and 2 TCI states are only differentiated by time offset.    

Issue 4: HST test
Previous agreements:
The UE and BS demodulation performance requirements under HST scenarios are treated in TEI15 after December 2018.
NTT DoCoMo: For FR1, HST test should be introduced with the maximum Doppler shift of 750 kHz.
Others
K1 Value：
NTT DoCoMo R4-1815046

SDR Test

Open issues:
· TDD pattern for FR2 120kHz
· Achievable MCS levels and tables for FR1
· Achievable MCS levels and tables for FR2
· SDR test covering FR1 +FR2 for NR CA and EN-DC
Issue 1: Number of HARQ process
Previous agreements:
· Number of HARQ process
FFS: 8/4 processes for TDD/FDD soft combining verification test with 16/8 process for TDD/FDD Candidate options for discussion:
Candidate options:
· Option 1: 4 for FDD and 8 TDD (Intel)
· Option 2: 8 for FDD and 16 for TDD (Huawei)
Issue 2: TDD pattern for FR2 120kHz
Previous agreements:
· NR TDD configuration for FR2 120kHz
· Alt.1: DDDSU
· Alt.2: DDSU
Candidate options for discussion:
· Option 1: DDDSU (NTT DoCoMo, Intel)

Issue 2: MCS levels and tables for FR1
Previous agreements:
· MCS/TBS determination
· Adopt the methodology in Section 2.1 of R4-1812165
· Companies are encouraged to provide simulation results with the following two MCS conditions 
· The highest MCS based on UE capability without any restriction of testable SNR
· The highest MCS achieved within testable SNR range in Rel.15

Proposal from Intel: Adopt Table 1 of 1814576 to define MCS look up table for FR1 SDR requirements.

Issue 3: SDR test covering FR1 +FR2 for NR CA and EN-DC
Previous agreements:
· Introduce SDR requirements at least the following scenarios in Rel.15
· Single carrier
· NR CA within only FR1
· NR CA within only FR2
· EN-DC within only FR1
· Maximum archivable data rate for NR side is calculated based on the methodology in Section 2.1 of R4-1812165.
· Maximum archivable data rate for LTE side is calculated based on Section 4.1.2 of TS38.306 (V15.3.0) 
· FFS: NR CA including both FR1 and FR2 bands (no testability)
· FFS: EN-DC including both FR1 and FR2 bands (no testability)
Candidate options:
· NO requirements in Rel-15
· Specify SDR requirements with highest MCS based on UE capability without any restriction of testable SNR. If such tests are not feasible, it can be skipped in Rel.15. (NTT DoCoMo)
PDCCH and PBCH (30 miniutes)
· PDCCH
· Test case for Aggregation level (AL 16)  of FR1 4Rx
· Test cases with 4Rx with interleaved CCE-to-REG mapping
· PBCH Test
· Necessity of 4Rx test 
· SSB sequence identification assumption


	R4-1814430
	PDCCH demodulation requirements for 4Rx AL16
	China Telecom
	Proposal 1: Introduce 4Rx AL16 PDCCH requirements under TDL-A 30ns 10Hz channel with ULA medium A correlation for 15 kHz and 30 kHz SCS.


	R4-1814431
	PBCH demodulation requirements for 4Rx
	China Telecom
	Proposal 1: Introduce 4Rx PBCH demodulation requirements.


	R4-1814566
	NR PDCCH UE Demodulation Requirements
	Intel Corporation
	Observation #1: Operating SNR for test case #15 with AL 16 for 4Rx with TDL-A-30 channel model and Medium-A antenna correlation is reasonable.
Observation #2: In noise limited scenarios performance can be improved by using MMSE receiver with REG bundle size of 2, but in interference limited scenarios the performance is only improved with REG bundle size of 6 with MMSE-IRC receiver. 
Observation #3: In interference limited scenarios there is no system benefit from introducing requirements with 4Rx with REG bundle size of 2. 
Proposal #1: Define PDCCH test cases with interleaved CCE-to-REG mapping for 4Rx with REG bundle size of 6


	R4-1814567
	NR PBCH UE Performance Requirements
	Intel Corporation
	Proposal #1: Include PBCH-DMRS sequence detection in PBCH demodulation requirements 

	R4-1814743
	Discussion on NR PDCCH demodulation requirements for AL16
	CMCC
	Proposal: It is proposed to introduce aggregation level 16 for 4Rx NR PDCCH demodulation requirements based on existing parameters (i.e. TDL-C 300ns 100Hz, 1x4 low).


	R4-1814744
	Further discussion on NR PBCH demodulation requirements
	CMCC
	Proposal 1: Introduce 1 Tx requirements and/or 2 Tx requirements with transparent precoding.
Proposal 2: Introduce 4Rx requirements in addition to 2Rx requirements.


	R4-1815240
	Simulation results of NR PBCH demodulation
	Ericsson
	Observation: With and without the SSB index knowledge, the performance difference of PBCH demodulation with regard to Pm-bch of 1% is X dB with soft-combining within MIB TTI of 80ms. 
Proposal 1: RAN4 specify BPCH demodulation requirement with/without the SSB index knowledge

	R4-1815998
	Discussion and simulation results for NR PBCH
	Huawei, HiSilicon
	Observation 1: To achieve the same performance, the PBCH demodulation performance with 4Rx is 2dB better than that with 2Rx.
Observation 2: Under the same SNR level, the less combination is needed with 4Rx demodulation to achieve the same performance and it would translate into less MIB decoding delay

	R4-1816002
	Discuss on PDCCH requirements with AL16
	Huawei, HiSilicon
	Observation 1: AL 16 for tests with 4 Rx under propagation condition of ULA medium A for antenna configuration 1x4 is feasible.
Proposal 1: Define PDCCH performance requirements for AL 16 with 1x4 ULA medium A antenna configuration.




PDCCH

Issue 1：Aggregation level (AL 16)

Previous agreements: 
· Introduce AL =16 for 2 Rx
· For 4Rx part (further offline):
· Option1:
· FFS for AL=16 for 4Rx, companies are encouraged to bring simulation results possible parameters to achieve reasonable SNR levels
· Option 2: we will introduce both 2Rx and 4Rx, meanwhile for 4Rx , detailed parameters FFS for 4Rx

Candidate options:
· Option 1: Introduced test case(s) for AL 16 for 4Rx under ULA Medium correlation for both FR1 15kHz (case 14) and FR130kHz (case 15a)
For FR1 15 kHz (case 14): TDL-A 30 with ULA Medium A
Intel/QC: current we are using ULA low for simulation 
Ericsson/China Mobile/Huawei: ULA Medium A 
Action points: For case 14, companies need more times to check 
For FR1 30 kHz (case 15a): Introducing test cases AL 16 with 4Rx 
· TDL-C with ULA medium A(baseline)
· TDL_A with ULA medium A
· Decided above two options based on evolution results 
For FR1 15 kHz (case 14): further evaluate under TDL-A with MIMO correlation ULA medium A for AL=16 under 4Rx, decide in next RAN4 meeting for whether introducing test cases with AL 16 under 4Rx.
Action points: for channel model further checking with China Telecomm
QC: China telecomm proposed TDL-A 30, now we using TDL-C for simulation 
China Mobile: we think based on results current agreed TDL_C work 

Issue 2: Test cases with 4Rx with interleaved CCE-to-REG mapping
Previous agreements:
Test cases with 4Rx and interleaved CCE-to-REG Mapping
· Test case 8, Bundle size =6 with interleave size as 3
· Option 1: Test case 6, 7 with REG bundle size =2, CORESET BW = 96 for both 2Rx and 4Rx 
· Option 2: For 4Rx, test cases with interleaved (cases 6,7), using REG bundle size =6 
· Further evaluted above two options for case 6,7  and decided in RAN4#89 meeting. C
Candidate options: 
· Option 1: For 4Rx, interleaved cases, using REG bundle size =6 (Intel)

QC: we still prefer have test cases covering 4Rx with REG bundle size =2. UE cannot have preknow of interference conditions.
Intel: with REG bundle size =2, performance degrade.
Huawei: current simulation, no interference. REG bundle size configured by NW, still have the possibility of with REG size 2 even under interference scenarios.
Intel: any results under interference limited scenarios with 2 or 6?
Ericsson: Minimum performance requirements under MMSE-IRC assumption, we would like check minimum performance under this conditions. 
Intel: what’s the receiver assumption for other companies’ simulation? 
QC/Ericsson/Intel: MMSE-IRC

Action points: further check the details simulation assumption and results among companies and come back for this issue.




PBCH
China Mobile will leading offline for PBCH and WF need to assigned

Issue 1: Necessity of 4Rx PBCH test cases
Candidate options:
· Option 1:Introducing 4Rx PBCH test cases (CMCC, China Telecomm, Huawei)
· Option 2: Not introducing 4Rx PBCH test cases (QC)
 QC: Major motivation to improve coverage, but without 4Rx we still can improve the coverage.
China Mobile: we already provide comprise proposals to introducing 4Rx test cases under certain conditions.

Action points: further offline as leading by China Mobile
Issue 2: UE assumption on DMRS SSB index acquisition for PBCH demodulation
Candidate options
· Option 1: Derive requirements assuming without  knowledge of  SSB  index in UE side (Intel, QC)
· Option 2: Derive two kinds of requirements with and without knowledge of SSB index  (China Mobile, Ericsson, Huawei)
China Mobile: Are we going with two requirements or single requirements?
Intel: just assume without knowledge of SSB index.
Ericsson: we are fine, if we look results, we observed performance difference among different UE assumption. This is for initial dell search, there are still cases which already know SSB index. We would like to further discuss and define requirements in future with the assumption of UE have information of SSB index.
China Mobile: agree with Ericsson, still have scenarios of UE know SSB index in advance.
Intel: what’s the purpose with two kinds of requirements?
Ericsson: PBCH anyway not test, just for reference information

Ericsson, China Mobile, Huawei: already provide results for both cases
QC, Intel: only provide results without knowing SSB index
Ericsson: if concern is number of test cases? 
QC: concern on implementation diverse with and without knowledge of SSB index.
China Mobile: Anyway, still two scenarios: initial cell search state and connected mode situation.
First introduce requirements for the assumption without knowing of SSB index, meanwhile further discuss whether introducing another requirements with the assumption with knowing SSB index inRel-15 or future release
Action points: further offline for above two options

CSI (1 hour)
List contributions
	R4-1814485
	Simulation assumption for NR UE CSI requirements
	Samsung
	

	R4-1814490
	Open issues of CSI test cases
	Samsung
	Observation 1: For FR2 wideband CQI test cases, current CSI reporting delay not feasible to introduce test cases:
· Under the assumption of periodic CSI with minimum 64 slots (8ms) CSI delay, no performance gain with following CQI. 
· Under the assumption of aperiodic CSI with minimum 27(3.375 ms) slots CSI delay, no performance gain or even worse than with median CQI transmission
Observation2: For FR2 PMI test case, current CSI reporting delay not feasible to introduce test cases. 
Observation 3: With current test configuration for FR2 test cases, lack of channel correlation among estimated CSI slots and scheduling PDSCH slots with corresponding reported CSI.
Proposal1: In order to minimize CSI reporting delay, using aperiodic CSI reporting for FR2 fading CQI test cases, RI test cases and PMI test cases.
Proposal2: In order to improve the channel correlation between CSI estimated slots and corresponding scheduled PDSCH slots with reported CSI, two alternatives can be considered:
· Option 1: reduce Doppler shift for FR2 CSI test cases i.e. 35Hz
· Option 2: Minimum CSI delay by separate UL slots for ACK/NACK and CSI reporting 
Proposal 3: Using below CSI interval for aperiodic CSI reporting i
· FR1 15kHz : 5 slots as interval 
· FR1 30kHz: 5 slots as interval
· FR2 120kHz: 8 slots as interval

	R4-1814491
	Simulation results for CQI test cases
	Samsung
	Static CQI test cases
Observation1: It’s feasible to reuse LTE test metric for static CQI test cases of both FR1 and FR2
Proposal 1: Introduce below test metric for static CQI test cases
· The reported CQI value shall be in the range of ±1 of the reported median more than 90% of the time. 
· If the PDSCH BLER using the transport format indicated by median CQI is less than or equal to 0.1, the BLER using the transport format indicated by the (median CQI + 1) shall be greater than 0.1. If the PDSCH BLER using the transport format indicated by the median CQI is greater than 0.1, the BLER using transport format indicated by (median CQI – 1) shall be less than or equal to 0.1.
Proposal 2: introduce below test SNR points
· FR1 (FDD and TDD) 2Rx:[8/9]dB, [14/15]dB
· FR1 (FDD and TDD) 4Rx:[5/6]dB, [11/12]dB
· FR2 2Rx:[8/9]dB, [14/15]dB
Wideband Fading CQI test cases
Observation 2: For FR2 wideband CQI test cases, current test set-up not feasible to introduce test cases:
· Under the assumption: periodic CSI with minimum 64 slots (8ms) CSI delay, no performance gain with following CQI. 
· Under the assumption: aperiodic CSI with minimum 27 slots CSI delay, no performance gain or even worse than with median CQI transmission
Proposal3: For FR1 2Rx wideband fading CQI test cases (FDD and TDD): 
· Test point: 6/7dB  +12/13 dB
· Test requirements:
· Aifa>20%
· BLER>2%
· Gamma>1.05
Proposal4: For FR1 4Rx wideband fading CQI test cases (FDD and TDD): 
· Test point: 3/4dB  +9/10 dB
· Test requirements:
· Aifa>2%
· BLER>2%
· Gamma>1.05
Sub-band CQI test cases
Need to be updated…

	R4-1814492
	Simulation results for PMI test cases
	Samsung
	Observation 1: For FR1, throughput gain at 70% and 90% relative TP points are similar, both reference points are feasible to introduce test requirements. 
Proposal 1: For FR1 4Tx PMI test, test requirement as 1.4 for FDD, TDD and 2Rx/4Rx.
Proposal 2: For FR1 8Tx PMI test cases, test requirement as 1.5 for FDD, TDD and 2Rx/4Rx.
Observation 2: For FR2, with 2Tx ULA Low, XP Medium correlation channel, throughput gain is marginal (less than 1.0) and hard to define performance requirements to discriminate UE behaviour.
Observation 3: For FR2, with 2Tx ULA Medium correlation, throughput gain is larger than other MIMO correlation cases, meanwhile under current minimum CSI delay 27 slots assumption, performance gain still not larger enough to introduce test cases.
Proposal 3: For FR2, introducing 2Tx PMI test case under ULA Medium correlation.

	R4-1814493
	Simulation results for RI test cases
	Samsung
	FR1: 2Rx (FDD and TDD)
	Test Number 
	Test 1 (2X2) 
	Test 2 (2X2) 
	Test 3 (2X2) 

	MIMO correlation 
	ULA Low 
	ULA Low 
	ULA High for FR1

	Metric 
	Gamma 2-1.0 
	Gamma 1-1.05
	Gamma 1 -0.9

	SNR 
	0 dB
	20 dB
	20 dB


FR1: 4Rx (FDD and TDD)
	Test Number
	Test 1  (2X4)
	Test 2 (2X4)
	Test 3 (2X4)
	Test 4 (4X4)

	MIMO correlation
	ULA Low
	ULA Low
	ULA High
	ULA Low

	Metric
	Gamma 2-1.0
	Gamma 1-1.05
	Gamma 1-0.9
	Gamma 2-TBD

	SNR
	-4dB
	16dB
	16dB
	TBD


FR2: 2Rx (TDD)
	Test Number 
	Test 1 (2X2) 
	Test 2 (2X2) 
	Test 3 (2X2) 

	MIMO correlation 
	ULA Low 
	ULA Low 
	XP High for FR1

	Metric 
	Gamma 2-1.0 
	Gamma 1-1.05
	Gamma 1 -0.9

	SNR 
	-2 dB
	20 dB
	20 dB




	R4-1814661
	Simulation results and discussion on NR CQI reporting under AWGN conditions
	Intel Corporation
	Proposal 1: Apply simulation assumptions in Table 1 for NR static CQI tests.

	R4-1814662
	Simulation results and discussion on NR CQI reporting under fading conditions
	Intel Corporation
	Proposal 1: Apply “Option 2: 1x2” antenna configuration for SB CQI test cases.

	R4-1814663
	Simulation results and discussion on NR PMI reporting
	Intel Corporation
	Proposal: Apply 2x2 and medium antenna correlation with MCS13 for FR2 PMI test.

	R4-1814664
	Simulation results and discussion on NR RI reporting
	Intel Corporation
	Proposal 1: Simulation assumptions for NR RI tests in Table 1.

	R4-1815274
	NR CSI simulation result
	MediaTek inc.
	

	R4-1815692
	NR CSI Reporting Simulation Results
	Qualcomm Incorporated
	

	R4-1815705
	Simulation results for NR UE CSI tests
	Ericsson
	

	R4-1815782
	Discussion on NR performance of CQI test under static and fading
	Huawei, Hisilicon
	

	R4-1815783
	Discussion on NR performance of PMI test
	Huawei, Hisilicon
	

	R4-1815784
	Discussion on NR performance of RI test
	Huawei, Hisilicon
	




Generic test configurations

Issue 1:  CSI reporting/CSI-RS resource interval for aperiodic CSI
Previous RAN4 agreements:
CSI-RS resource/CSI reporting interval and slot offset for aperiodic CSI reporting
–      FR1 FDD 15 kHz: 3/1 with total CSI delay [8]slots 
–      FR1 TDD 30 kHz: 10/1 with total CSI delay [12] slots
–      FR2 TDD 120 kHz: 12/1 with total CSI delay [27] slots 

Candidate options:
· FR1 FDD 15 kHz: 5 slots as CSI reporting interval, slot offset as 1
· FR2 TDD 120kHz: 8 slots  as CSI reporting interval, slot offset as 1


Issue 2: CSI reporting type for FR2 fading CQI, RI test cases 
Previous RAN4 agreements:
· CSI reporting and CSI-RS resources Type  for fading CQI test cases and RI test cases of FR2
· Option 1: Periodic 
· Option 2: aperiodic  (baseline)
· Companies are encouraged to bring analysis for above options considering different CSI delay assumptions for periodic and aperiodic CSI reporting types

Candidate options:
· Option 1: using aperiodic CSI reporting for FR2 fading CQI test cases and RI test (Samsung)

Issue 3: Minimum CSI processing delay for FR2 test cases 
Observations from Samsung: 
· Observation 1: For FR2 wideband CQI test cases, current CSI reporting delay not feasible to introduce test cases:
· Under the assumption of periodic CSI with minimum 64 slots (8ms) CSI delay, no performance gain with following CQI. 
· Under the assumption of aperiodic CSI with minimum 27(3.375 ms) slots CSI delay, no performance gain or even worse than with median CQI transmission
· Observation2: For FR2 PMI test case, current CSI reporting delay not feasible to introduce test cases. 
· Observation 3: With current test configuration for FR2 test cases, lack of channel correlation among estimated CSI slots and scheduling PDSCH slots with corresponding reported CSI.
Candidate options to improve channel correlation among CSI estimated slots and corresponding PDSCH scheduled slots
· Option 1: reduced Doppler shift value for FR2 CSI test cases i.e. 35Hz
· Option 2: Minimum CSI delay by separate UL slots for ACK/NACK and CSI
QC/NTT DoCoMo: Combined Op1 and OP2
Intel: we would like to further study dopple shift feasible value [35]Hz
Possible agreements: 
Reduced Doppler shift value for FR2 CSI test cases, candidate values for further evaluation [35]Hz
Minimum CSI delay by separate UL slots for ACK/NACK and CSI
Further check the CSI delay and set-up details with above modifications

Another issue: CSI delay assumption for TDD periodic CSI test cases
QC: using minimum CSI delay 8ms, what’s the assumption from other companies? Pending on TDD DL-UL configuration, actually delay will be larger than 8ms 
Intel: 8ms, we may need to check the delay assumption
Samsung: we will further check and feedback from offline.
Action point: Further offline for periodic CSI test cases for FR1 TDD considering the assumption of minimum CSI delay from companies 
For the potential PDSCH test case with following PMI in FR2, we also need to discuss CSI processing delay 
DMRS configurations for Rank 2 test cases in CSI test cases: DMRS pattern (CDM or FDM)?
QC: we are using FDM
 
CQI reporting
Test SNR points for static CQI test cases
	Issues:
	Test SNR Points

	
	FR1 2*2 
	FR1 2*4
	FR2 2*2

	Previous agreements
	Test SNR points:
· Option 1: 
· FR1 2Rx:[8/9]dB, [14/15]dB
· FR1 4Rx:[5/6]dB, [11/12]dB
· FR2 2Rx:[8/9]dB, [14/15]dB
· Other options not excluded 
· Companies are encouraged to bring evaluation results to decide test SNR points in RAN#89 meeting 

	Samsung
	FR1 2Rx:[8/9]dB, [14/15]dB

	For FR1 4Rx (FDD and TDD): 3/4dB  +9/10 dB

	For FR2 2Rx (TDD): 6/7dB  +12/13 dB


	QC
	
	
	

	Intel
	
	
	

	Ericsson
	
	
	

	Huawei
	
	
	

	Ericsson
	
	
	

	Agreement
	FR1 2Rx:[8/9]dB, [14/15]dB
	FR1 4Rx:[5/6]dB, [11/12]dB
	FR2 2Rx:[8/9]dB, [14/15]dB


QC: Not alignment for fading CQI test cases, we would like to align fading CQI and static CQI both first, then decide this.
Intel: more time to check
Action point: Further checking and comeback this meeting.
Wideband CQI test cases
Previous agreements:
· Test metric
· a)	a CQI index not in the set {median CQI -1, median CQI, median CQI +1} shall be reported at least a % of the time;
· b)	the ratio of the throughput obtained when transmitting the transport format indicated by each reported wideband CQI index and that obtained when transmitting a fixed transport format configured according to the wideband CQI median shall be ≥ g ;
· c)	when transmitting the transport format indicated by each reported wideband CQI index, the average BLER for the indicated transport formats shall be greater or equal to  TBD.
· Rank : Rank1 with codebook restriction: 000001
· Test SNR points:
· Option 1: 
· 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
· Other options not excluded 
· Companies are encouraged to bring results  among 0 dB~20 dB with 2dB step size
· Relative throughput ratio between following CQI and median CQI , BLER with following CQI, reporting CQI percentile out side of {median CQI-1 ~median CQI +1}
· Test SNR points and corresponding requirements will be decided  in RAN4#89 based on companies’ evaluation results

Requirements for FR1
	
	FR1 2*2
	FR2 2*4

	Open issues
	Test SNR points
	BLER requirements 
	CQI distribution requirements
	Through ration requirements 
	Test SNR points
	BLER requirements 
	CQI distribution requirements
	Through ration requirements 

	Samsung
	6/7dB , 12/13 dB 
	0.02
	20%
	1.05

	3/4dB  , 9/10 dB 
	0.02
	2%
	1.05


	QC
	
	
	
	
	
	
	
	

	Intel
	
	
	
	
	
	
	
	

	Ericsson
	
	
	
	
	
	
	
	

	Huawei
	
	
	
	
	
	
	
	

	Ericsson
	
	
	
	
	
	
	
	

	Agreement
	
	
	
	
	
	
	
	


QC: For FR1 TDD, we would like to check the delay assumption.
Action points: Comeback this week, try to give tentative requirements at least for FR1 FDD cases.
Requirements for FR2
	
	FR1 2*2

	Open issues
	Test SNR points
	BLER requirements 
	CQI distribution requirements
	Through ration requirements 

	Samsung
	6/7dB , 12/13 dB 
	0.02
	2%
	

	QC
	
	
	
	

	Intel
	
	
	
	

	Ericsson
	
	
	
	

	Huawei
	
	
	
	

	Ericsson
	
	
	
	

	Agreement
	
	
	
	



Sub-band CQI test cases
Previous agreements：
· Test metric 
· a)	a sub-band differential CQI offset level of 0 shall be reported at least a % of the time but less than b % for each sub-band;
· b)	the ratio of the throughput obtained when transmitting on a randomly selected sub-band among the sub-bands with the highest differential CQI offset level the corresponding TBS and that obtained when transmitting the TBS indicated by the reported wideband CQI median on a randomly selected sub-band in set S shall be ≥ g;
· c)	when transmitting on a randomly selected sub-band among the sub-bands with the highest differential CQI offset level the corresponding TBS, the average BLER for the indicated transport formats shall be greater or equal to TBD. 
· Test SNR points:
· FFS  between [0~20] dB
· Companies are encouraged to bring results  within [0~20]dB with 2dB step size
· Channel model and MIMO correlation:
· FR1:  (MIMO correlation mode using  36.101 B.1 model)
· Rank : Rank 1 with codebook restriction: 000001
· Option 1: 2*2, 2*4  (baseline)
· Option2: 1*2, 1*4 
· Channel Model：Clause B.2.4 in TS 36.101, with a =1
· FR1 FDD 10MHz:t_D =0.45us, fD =5Hz
· FR1 TDD 40MHz: t_D =0.1125us, fD =10Hz
· CSI-RS resources and CSI reporting Type: Periodic
· Sub-band size:
· FR1 FDD 10MHz:  8 RBs
· FR1 TDD 40MHz: 16 RBs
· Companies are encouraged to bring results :
· Relative throughput ratio between following CQI on selected sub-band and median wideband CQI on a random selected sub-band with full size
· BLER with following CQI on selected sub-band
· The percentile of reported sub-band differential CQI offset  level  equals to 0 for each sub-band with full size

MIMO TX 
Option 1: 1Tx (Intel)
Option 2: 2Tx
Intel: we provide both results for both 1Tx and 2Tx, we can see more gain under 1Tx.
Action points: further offline
Requirements:
	
	FR1 2*2
	FR2 2*4

	Open issues
	Test SNR points
	BLER requirements 
	CQI distribution requirements
	Through ration requirements 
	Test SNR points
	BLER requirements 
	CQI distribution requirements
	Through ration requirements 

	Samsung
	
	
	
	
	
	
	
	

	QC
	
	
	
	
	
	
	
	

	Intel
	
	
	
	
	
	
	
	

	Ericsson
	
	
	
	
	
	
	
	

	Huawei
	
	
	
	
	
	
	
	

	Ericsson
	
	
	
	
	
	
	
	

	Agreement
	
	
	
	
	
	
	
	




PMI reporting

Previous agreements:
· Test metric: Reusing LTE test metric 
· Relative Throughput ratio between following PMI and random PMI at SNR point corresponding to X% TP with follow PMI.
· Option 1: X = 70 (previous agreement)
· Option 2: X= 90
· Test requirements
· Companies are encouraged to bring results to decide test requirements in RAN4#89
· MCS and Rank for FR2 2Tx PMI test case: 
· Option 1:MCS 13 and Rank1 (baseline)
· Option 2: MCS 4 and rank1
· MIMO correlation for FR2 2Tx PMI test case:
· Option 1: ULA Low
· Option 2: ULA medium 
· Option 3: XP Medium A

	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 13 Rank1
	ULA Medium

	Ericsson
	
	
	
	
	
	
	
	

	Huawei
	
	
	
	
	
	
	
	

	Ericsson
	
	
	
	
	
	
	
	

	Agreement
	
	
	
	
	
	
	
	



Ericsson: relative throughput ratio, we would like to the alignment results
Intel: how to decide, TP gain? How we want to have 90% points
QC: in realistic, UE reporting and optimize CQI and PMI together for estimation.
Intel:  CQI test cases with fixed PMI
Action points: first collect the results from companies (Intel, Qualcomm, MTK, Samsung, Ericsson), companies are encouraged to put their results in to summary files before Tuesday noon; and then decide based on results collection.
QC: would like to further check MIMO correlation and MCS levels for FR2 PMI test cases
RI Test

Previous agreements:
· Test metric: 
· a) The ratio of the throughput obtained when transmitting based on UE reported RI and that obtained when transmitting with fixed rank 1 shall be ≥ g1;
· b) The ratio of the throughput obtained when transmitting based on UE reported RI and that obtained when transmitting with fixed rank 2 shall be ≥ g2;
· MIMO correlation: 
· FR1 TDD: TDL_A 30ns, 10Hz, ULA Low and ULA High
· FR1 FDD: TDL_A 30ns, 5Hz,ULA Low and ULA High
· FR2 TDD: TDL-A 30 ns, 75 Hz for FR2 TDD,ULA Low, XP Medium XP High
· For simulation purpose, companies are encouraged to provide following Rank, fixed rank1 and fixed rank2 results among -6dB ~30dB with 2 step size
· For RI test cases with 4Tx 4Rx, interested companies can bring the simulation results for fixed rank 3 and rank 4 should also be collected, in order to help decide the final test metric.
· TxRx:
· 2Rx: 2Tx
· 4Rx: 2Tx and 4Tx
· Codebook restriction: (base line, other options not excluded)
· 2Tx
· 000011 for fixed RI = 1
· 010000 for fixed RI = 2
· 010011 for UE reported RI
· 4Tx
· 11111111 with N1 =2, N2 =1
· Test points (starting point): (further discussed for the test points, SNR and corresponding requirements) 
· 2Rx 
	Test Number 
	Test 1 (2X2) 
	Test 2 (2X2) 
	Test 3 (2X2) 

	MIMO correlation 
	ULA Low 
	ULA Low 
	ULA High for FR1
XP High for FR2 

	Metric 
	Gamma 2 
	Gamma 1 
	Gamma 1 

	SNR 
	FFS (Low) 
	FFS (High) 
	FFS (High) 



· 4Rx 
	Test Number
	Test 1  (2X4)
	Test 2 (2X4)
	Test 3 (2X4)
	Test 4 (4X4)

	MIMO correlation
	ULA Low
	ULA Low
	ULA High
	ULA Low

	Metric
	Gamma 2
	Gamma 1
	Gamma 1
	Gamma 2

	SNR
	FFS (Low)
	FFS (medium)
	FFS (medium)
	FFS (High)



FR1 Test requirements for 2Rx
	Test Number 
	Test 1 (2X2)   ULA Low
	Test 2 (2X2)   ULA Low

	Test 3 (2X2)  ULA High for FR1


	
	SNR 
	Gamma 2 
	SNR 
	Gamma 1
	SNR 
	Gamma 1

	Samsung
	0 dB
	1.0
	20 dB
	1.05
	20 dB
	0.9

	QC
	
	
	
	
	
	

	Intel
	
	
	
	
	
	

	Ericsson
	
	
	
	
	
	

	Huawei
	
	
	
	
	
	

	Ericsson
	
	
	
	
	
	

	Agreement
	
	
	
	
	
	



FR1 Test requirements for 4Rx
	Test Number 
	Test 1  (2X4) ULA Low
	Test 2 (2X4) ULA Low
	Test 3 (2X4) ULA High
	Test 4 (4X4) ULA Low

	
	SNR 
	Gamma 2 
	SNR 
	Gamma 1 
	SNR 
	Gamma 1
	SNR 
	Gamma 2 

	Samsung
	-4dB 
	1.0 
	16 dB 
	1.05 
	16 dB 
	0.9 
	
	

	QC
	
	
	
	
	
	
	
	

	Intel
	
	
	
	
	
	
	
	

	Ericsson
	
	
	
	
	
	
	
	

	Huawei
	
	
	
	
	
	
	
	

	Ericsson
	
	
	
	
	
	
	
	

	Agreement
	
	
	
	
	
	
	
	



FR2 Test requirements for 2Rx
	Test Number 
	Test 1 (2X2)   ULA Low
	Test 2 (2X2)   ULA Low

	Test 3 (2X2)  XP High for FR2


	
	SNR 
	Gamma 2 
	SNR 
	Gamma 1
	SNR 
	Gamma 1

	Samsung
	-2 dB
	1.0
	20 dB
	1.05
	20 dB
	0.9

	QC
	
	
	
	
	
	

	Intel
	
	
	
	
	
	

	Ericsson
	
	
	
	
	
	

	Huawei
	
	
	
	
	
	

	Ericsson
	
	
	
	
	
	

	Agreement
	
	
	
	
	
	



Action points: come back after collection results from companies
Draft TPs for TS 38.101-4 (1 hour)


TPs for generic sections

Section 2 and 3
	R4-1814487
	TP for TS38.101-4 section 2 (Reference)
	Samsung

	R4-1814488
	TP for TS38.101-4 section 3 (Definitions, symbols and abbreviations)
	Samsung





SNR definition for FR2
	R4-1814523
	FR2 demod: Noc, Band groups and Ref point - TP for TS 38.101-4
	ANRITSU LTD



Requirements applicable rules
	R4-1815699
	TP to TS 38.101-4: Requirements applicability
	Intel Corporation

	R4-1815707
	TP on performance specification 38.101-4 Chapter 5~8 general part with applicability rules
	Ericsson



TPs for PDSCH

Normal
	R4-1814577
	TP to TS 38.101-4: FR1 PDSCH demodulation requirements (5.2)
	Intel Corporation

	R4-1816019
	Proposed text changes for NR PDSCH demodulation performance requirements
	Huawei



	R4-1816044
	Draft TP on FR2 PDSCH Demodulation Performance Requirements
	Qualcomm Incorporated



SDR
	R4-1814578
	TP to TS 38.101-4: FR1 SDR requirements (5.5)
	Intel Corporation



	R4-1816022
	Draft TP on FR2 PDSCH SDR Performance Requirements
	Qualcomm Incorporated



TPs for PDCCH

FR1
	R4-1816005
	TP for updating FR1 PDCCH requirements in TS 38.101-4 section 5.3
	Huawei, HiSilicon



FR2
	R4-1814628
	TP to TS38.101-4 Section 7.3: PDCCH demodulation requirements
	CATT



TPs for PBCH

	R4-1815241
	TP to TS 38.101-4: 5.4 FR1 PBCH demodulation requirements
	Ericsson

	R4-1815242
	TP to TS 38.101-4: 7.4 FR1 PBCH demodulation requirements
	Ericsson



TPs for CQI
FR1
	R4-1816006
	TP of introduction of FR1 CQI requirement (6.2)
	Huawei, HiSilicon



FR2
	R4-1814665
	TP to TS 38.101-4: FR2 CQI requirements (8.2)
	Intel Corporation




 TPs for PMI


TPs for RI

	R4-1816032
	Draft TP on FR2 Rank Indication Reporting Performance Requirements
	Qualcomm Incorporated

	R4-1816041
	Draft TP on FR1 Rank Indication Reporting Performance Requirements
	Qualcomm Incorporated




TPs for interworking
Demodulation
	R4-1816007
	TP for performance requirements for interworking (9)
	Huawei, HiSilicon



CSI

TPs for annex A FRC

	R4-1814579
	TP to TS 38.101-4: Annex A Measurement channels - PDSCH
	Intel Corporation

	R4-1814580
	TP to TS 38.101-4: Annex A Measurement channels - DL Control
	Intel Corporation

	R4-1814581
	TP to TS 38.101-4: Annex A Measurement channels - CSI
	Intel Corporation




TPs for Annex B propagation

	R4-1816008
	TP for propagation conditions in TS 38.104-4(Annex B)
	Huawei, HiSilicon
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