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General (1 hour)
List of contributions
	R4-1902934
	SNR, Es and Noc setup for NR FR1 and FR2 UE performance requirements
	Intel Corporation
	Proposal #1:		For FR1 Mode 1
· Noc power level is at least X = 16 dB higher than UE RF noise floor for each band
· For single carrier the minimum Noc power level is in accordance to Table 1
· For CA case: 
· The minimum Noc power level NocCA (dBm/Hz) = Noc (dBm/Hz) + ΔRIB, where ΔRIB is the REFSENS relaxation factor (ΔRIB,c or ΔRIBNC) defined in TS 38.101-1 and TS 38.101-3 depending on the supported CA/DC combinations
· The maximum Noc level among all CC applied for each CCs
Proposal #2:		For FR1 Mode 2
· Es power level is at least Y = 35 dB higher than UE RF noise floor for each band
· For single carrier the minimum Es power level is in accordance to Table 2
· For CA case: 
· The minimum Noc power level EsCA (dBm/Hz) = Es (dBm/Hz) + ΔRIB, where ΔRIB is the REFSENS relaxation factor (ΔRIB,c or ΔRIBNC) defined in TS 38.101-1 and TS 38.101-3 depending on the supported CA/DC combinations
· The maximum Es level among all CC applied for each CCs
Proposal #3:		For FR2 Mode 1 in CA case 
· The minimum Noc power level NocCA (dBm/Hz) = Noc (dBm/Hz) + ΔRIB, where ΔRIB is the REFSENS relaxation factor (ΔRIB,c or ΔRIBNC) defined in TS 38.101-1 and TS 38.101-3 depending on the supported CA/DC combinations
· The maximum Noc level among all CC applied for each CCs
Proposal #4:		FR2 SNR upper bound 
· Methodology for SNR upper bound calculation is added to the TS 38.101-4. 
· SNR upper bound for FR2 Mode 1 and Mode 2 is up to TE declaration based on TE characteristics.


	R4-1902945
	Draft CR to 38.101-4 on Applicability of requirements (Section 5.1.1.2)
	Intel Corporation
	

	R4-1902966
	Views on General Parameters for NR UE Demodulation Performance Tests
	Qualcomm Incorporated
	Observation 1: If RAN4 defines per band Noc and Es levels for FR1 demodulation performance test cases, test time will increase by the number of bands and band combinations.
Proposal 1: Use a fixed Noc level = [-134] dBm/Hz for FR1 target SNR emulation test cases.
Proposal 2: Use a fixed Es level = [-112] dBm/Hz for FR1 noise free test cases. 
Proposal 3: Clarify the rounding of sum power in dB of merged taps in Step 6 of channel model simplification process.

	R4-1903605
	Draft CR for TR38.101-4 – Corrections TDD UL-DL configurations
	Rohde & Schwarz
	

	R4-1903607
	Discussion on FR1 Noc and Es level for Demod and SDR
	Rohde & Schwarz
	Observation 1: Refsens requirements are different for UEs supporting either 2Rx or 4Rx. 
Option A: The 2Rx Refsens requirements from 38.101-1 chapter 7.3.2 are used to derive the Noc and Es levels for both 2Rx and 4Rx requirements.
Option B: The 2Rx Refsens requirements from 38.101-1 chapter 7.3.2 are used to derive the Noc and Es levels for 2Rx requirements. The 4Rx Refsens requirements from 38.101-1 chapter are used to derive the Noc and Es levels for 4Rx requirements.
Proposal 1: RAN4 to choose either Option A or B.
Proposal 2: Do not apply ΔRIB,c when deriving Noc and Es levels.
Proposal 3: Instead of using the channel bandwidth for calculating PNoiseRF, the transmission bandwidth configuration shall be used.


	R4-1903608
	Discussion on FR2 SNR range handling for Demod
	Rohde & Schwarz
	Observation 1: The results captured in 38.810 can be taken as a guideline for estimating if a requirement can be difficult to test.
Observation 2: Trying to put a fixed value into the specification will be very complicated and confusing, due to the huge number of scenarios.
Proposal 1: RAN4 does not put any limit on the upper SNR into the specification.
Proposal 2: It is up to each test system implementation whether a test case can be performed or not. 

	R4-1903982
	Way forward on NR UE demodulation work scope for Rel-16
	Ericsson
	

	R4-1904163
	Power imbalance requirement for intra-band EN-DC/NR CA in Rel.15
	NTT DOCOMO, INC.
	Observation 1: In intra-band EN-DC, the reception power of LTE and NR would be different even in collocated deployment. Same analysis is possible for intra-band NR CA.
Observation 2: If only SDR test is specified for intra-band EN-DC/NR CA in Rel.15, there is a risk that UE performance under power imbalance scenario is seriously degraded since proper AGC implementation is not ensured.
Proposal 1: UE demodulation requirement for intra-band EN-DC/NR CA with power imbalance should be specified in Rel.15.
Proposal 2: Study simplification approach to reduce the work load if any. 
· Ex.1: Specify the power imbalance requirement for intra-band EN-DC/NR CA by reusing 6 dB imbalance
· Ex.2: If UE supports intra-band EN-DC including a LTE intra-band contiguous CA configuration, mandate to test the LTE power imbalance requirement in the LTE CA configuration instead of specifying power imbalance requirement for intra-band EN-DC
· Ex. If UE supports DC_42C_n77C, LTE power imbalance requirement shall be performed in band 42
· Proper AGC implementation might be confirmed if common RF components is used in LTE and NR at UE side


	R4-1903979
	NR UE performance test open issues
	Ericsson
	Proposal 3: Specify 5MHz demodulation requirements in Rel-16 
Proposal 4: Specify additional CBW + SCS combinations for Rel-16
Proposal 5: Prioritize a limited test case for EN-DC from existing single carrier tests in Rel-15 late drop performance part timeline. 
Proposal 6: A limited test case for SA CA can be also considered for Rel-15 late drop performance part timeline, with the same approach reusing the existing single carrier tests.

Proposal 7: Prioritize new BW/SCS test cases for EN-DC in Rel-16. Same approach can be considered for SA CA.


	R4-1904273
	Draft CR to TS 38.101-4 on SNR, Es and Noc setup
	Intel Corporation
	

	R4-1903265
	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.




Es, SNR ,Noc  and DL power allocation


Previous agreements:
Way Forward
· Issue 1: Noc power level for FR1 Mode 1
· Background: Noc power level for FR1 is in []
· Proposal
· Use a per-band Noc power level 
· Noc is at least X dB higher than UE RF noise floor for each band
· Noc (dBm/Hz) = PNoiseRF (dBm/Hz) + X dB
· X value
· Option 1: X = [16 ]dB
· PNoiseRF  calculation is FFS and companies are encourage to bring proposals in RAN4 #91
· Issue 2: Es Level for FR1 Mode 2 (only used for Noise free test cases)
· Background: Es power level for FR1 is undefined
· Proposal
· Use per-band Es power level 
· Es is at least X dB higher than UE RF noise
· Es (dBm/Hz) = PNoiseRF (dBm/Hz) + X dB
· X value
· Option 1: X = [35] dB
· PNoiseRF  calculation is FFS and companies are encourage to bring proposals in RAN4 #91
· Issue 3: Noc for multi-band supporting in FR2 for Mode 1 
· Background: “handling of Carrier Aggregation is FFS, and the handling of multi-band relaxation is FFS.”” 
· AH agreement: For FR2 Noc setup for multi-band devices increase the Noc power level by ΣMBP defined in TS 38.101-2 Table 6.2.1.3-4.
· Proposal: Modify the FR2 Noc equations as follows for multi-band capable devices
Noc(PC_X, Band_Y) = -155 dBm/Hz + RefsensPC_X, Band_Y, 50MHz –
 RefsensPC3, n260, 50MHz + ΣMBP
Issue 1: Noc, Es for FR1
Issue 1-1 : X value ?
· X for Noc ->16dB
· X for Es ->35dB
Issue 1-2: PnoiseRF (dBm/Hz) equation clarification
        PnoiseRF (dBm/Hz)   = REFSENS – 10*log(BW) + Diversity Gain – SNRREFSENS  
Diversity gain ?  2Rx/4Rx?  BW?
BW = transmission bandwidth NRBs*SCS*12
Intel: Clarify actual allocated RB numbers or BWP BW?
Anristu: This noise floor come from REFSENS?
QC: considering noise floor should be whole BW
BW: should followed the assumption used in REFSENS requirements to maintain PSD of noise floor, BW = NRBs*SCS*12
Diversity gain:
QC: 2Rx using 3dB, 4Rx per band basis
R&S: 0 dB, REFSENS per antenna port with noise floor per antenna port. No need to taking 3dB diversity gain
Anristu：SNR level  -1 dB come from？
QC： We run simulation to get SNR -1dB; then with 2Rx test cases, considering 3dB gain on top of SNR 
Baseband SNRREFSENS   = -1 dB was derived  under the assumption with 1Rx receivers
For 2Rx and 4Rx receiver, on top of that additional divercity gain will be included.
Using 2Rx REFSENS levels to generate noise floor with assumption 3dB diversity gain for both 2Rx and 4Rx test cases 
Same Noc values per Rx port applied for 2Rx and 4Rx


Issue 1-3: Per band or fixed values
· Option 1: per band
· Option 2: generic values (worst values)
· Noc level = [-134] dBm/Hz
· Es level = [-112] dBm/Hz
QC: using Noc per band, probably we need to run several bands pending on the status whether UE can pass corresponding REFSENS test cases. Using generic values will help to test performance test cases under a selected band. Op2 save test time.

R&S: we think performance requirements test under band agonistic way for FR1 quite important. We think both op1 and op2 can fulfil such principle.
Anristu: taking worst case will be feasible to ensure test band agonistic ways.
Intel: we think Op1 also feasible for band agonistic approach. Op1 may be helpful in future proof manner.
· Further offline whether Op1/Op2 have impact on band agonistic approach in FR1 performance requirements test. Pending on offline discussion status, LS to RAN5 maybe needed to ask RAN5 feedback.
Issue 1-4: handing CA cases
· Option 1: Applying ΔRIB, The maximum Es/Noc level among all CC applied for each CCs
· Option 2: Do not apply ΔRIB,c since it’s marginal
R&S: Delta RB applied for all cases pending on UE supported band combinations
Intel: If UE support CA band combos, even for singe carrier cases under these bands also need to be applied delta_RIB?
R&S: we prefer to fix one value considering this impact 0.5dB/0.0 dB?
· Option 1: Applying ΔRIB per cases
· Option 2: no need to consider this impact
->Further offline to check whether Op2 acceptable for Intel

Noc/Es levels for each CCs under CA cases
· Option 1: using individual values for each CC
· Option 2: select the maximum values applied for all CC  

Issue 1-5: Introducing tables (Values) or methodology in TS 38.101-4
· Only capture the methodology in TS 38.101-4
· Using one band for example band n1
Intel: Using one band for providing example 
Anristu: in FR2, using method with one band and applied for all bands. 
Issue 2: SNR upper bound in FR2
Issue 2-1: whether have SNR upper bound in specification
· Option 1: RAN4 does not put any limit on the upper SNR into the specification, It is up to each test system implementation whether a test case can be performed or not. 
Issue 2-2: Whether need to capture Methodology for SNR upper bound calculation into TS 38.101-4


Additional test cases proposals

Previous agreements (RAN4 #90):
· No new UE demodulation or CSI requirement, which was not discussed in the previous meetings, should be introduced in Rel-15.
· The proposal for new requirement, which was under discussion but no decision was made in the previous meetings, can be discussed further.
· For Rel-15 late drop (NR-NR DC and NE DC) will be further discussed after June 2019 with target timeline of Dec 2019.

Additional requirements for Rel-15
Candidate proposals for discussion:
· Proposal 1 (Huawei): No other exceptions to the following agreements made in RAN4#90 meeting should be agreed in the future NR Rel-15 work:
· No new UE demodulation or CSI requirement, which was not discussed in the previous meetings, should be introduced in Rel-15.
· The proposal for new requirement, which was under discussion but no decision was made in the previous meetings, can be discussed further.
· For Rel-15 late drop (NR-NR DC and NE DC) will be further discussed after June 2019 with target timeline of Dec 2019.
· Proposal 2 (NTT DOCOMO): 
· UE demodulation requirement for intra-band EN-DC/NR CA with power imbalance should be specified in Rel.15.
· Study simplification approach to reduce the work load if any. 
· Ex.1: Specify the power imbalance requirement for intra-band EN-DC/NR CA by reusing 6 dB imbalance
· Ex.2: If UE supports intra-band EN-DC including a LTE intra-band contiguous CA configuration, mandate to test the LTE power imbalance requirement in the LTE CA configuration instead of specifying power imbalance requirement for intra-band EN-DC
· Ex. If UE supports DC_42C_n77C, LTE power imbalance requirement shall be performed in band 42
· Proper AGC implementation might be confirmed if common RF components is used in LTE and NR at UE side
Intel: We care about timeline; we assume May meeting will last meeting Rel-15 performance except late drop. This proposal not belongs to late drop.
QC: Similar concern as Intel for timeline. For power imbalance may be considered in SDR test cases.
Huawei: We already have a agreements for working scope in Rel-15.
Ericsson: For LTE, assuming 6dB power imbalance with same RF IC. For EN-DC, you assume same RF IC for LTE and NR ? 
NTT DoCoMO: this applied for intra-band EN-DC cases
NTT DoCoMo: For timeline, we have agreements for scope of Rel-15. Power imbalance introducing in Rel-10 which is first release for CA supported. We also give some proposals for speed the work. We offer op2 to minimize the impact.
Hauwei: In normal EN-DC test cases, LTE carrier only provide function link without performance verification.
NTT DoCoMO: In LTE, this performance requirements but purpose is RF verification. So Ex2 can work for such purpose. We can further discuss whether UE behaviour can be verified in Ex2.
Intel: DO we make verification on NR only or both LTE and NR? Assumption for CHBW combinations of LTE and NR carriers?
NTT DoCoMo: it’s RF test. For both NR and LTE since RF component shared by NR and LTE. We can provide CHBWs i.e. 20MHz/LTE +100MHz/NR. Each operators may have different preference we can further discuss.
Intel: we will discuss the Rel-16 performance scope in future , we may take this into account.
· Further offline 
· Proposal 3 (Ericsson): 
· Prioritize a limited test case for EN-DC from existing single carrier tests in Rel-15 late drop performance part timeline.
· A limited test case for SA CA can be also considered for Rel-15 late drop performance part timeline, with the same approach reusing the existing single carrier tests.
Intel: 
For P1 We already have ageeements for EN-DC applicable rules, proposed to verify both LTE and NR carrier?
For P2 this is discussion for rel-16 scope, worry about timeline of Rel-15.
Ericsson: we want to prioritize EN-DC over HST. Open for Rel-15 or Rel-16?

· Proposal 4 (MTK)
· 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.   
MTK: Beam management quite important for NR, in RRM we already have coervage for Beam management, we hope this can be included in performance requirements in near future. 
 Rel-16 requirements
RAN 83 conclusions: Intel will lead a RAN4 email discussion until RAN #84 (main focus on Demod) to come up at RAN #84 with a stable summary for Demod/RRM/high speed train (no WIDs so far), TU wise the 3 aspects will be considered as one package when it comes to WI(s) (to be defined at RAN #84)

Candidate proposals for discussion:
· Proposal 1 (Ericsson):
· Discuss additional CBW+SCS combinations for
· Consider 5MHz CBW for Band n76 which only supports up to 5MHz CBW
· Scoping new test cases for EN-DC (new CBW+SCS combinations)
· Scoping the work for SA CA should be discussed
· Scoping and setting requirements for HST scenario for UE should be a work item
· Align HST demodulation requirements timeline for UE with BS
· Align scenarios with RRM requirements
Not treated in Ad-hoc 
PDSCH (1 hour)

Normal PDSCH test cases

	R4-1902876
	NR PDSCH UE demodulation requirements
	Intel Corporation
	Proposal #1:	Use 2 slots TRS configuration for Rel-15 Normal and SDR requirements
Proposal #2:	Define Rel-15 PDSCH requirements under the following assumptions:
· Channel model Doppler shift: 750 Hz for 15 kHz SCS and 30 kHz SCS tests
· DMRS configuration: Type 1, Single symbol, 2 additional DMRS
· TRS configuration: 10ms, 2 slots, offset 1
· FRC: 16QAM Rank 1 (MCS 13)
Proposal #3:	Define one additional test case with 3D1S2U4D pattern for Rel-15 PDSCH requirements.
Proposal #4:	Use PT-RS epre-Ratio = 0 for Rel-15 FR2 PDSCH requirements.


	R4-1902965
	Views on PDSCH Demodulation Performance Tests
	Qualcomm Incorporated
	Proposal 1: Use dynamic TDD UL/DL determination for Test 1-1 (2Rx and 4Rx) for FR1 TDD and Test 1-1 FR2 TDD.
Proposal 2: Include BW/SCS information in the tables for minimum performance requirements instead of tables for Test Parameters.
Proposal 3: Adopt the procedure in Option 2 for FR2 SDR test cases.
Proposal 4: Use the following values for missing test parameters:
· PDCCH interleaving = Interleaved
· PDCCH REG bundle size = 6
· PDCCH Interleaver Row size = 2

	R4-1903264
	Views on NR demodulation and CSI test case setting
	MediaTek inc.
	Proposal 1 Use Ocarrier (offsetToCarrier) and RBstart for BWP configuration in demodulation and CSI test cases and set the value to be 0 to make the PRB index equal to CRB index.
Proposal 2: Change the PTRS power ratio corresponding to epre-Ratio = 0 defined in 38.214 4.1. 
Proposal 3: Use epre-Ratio defined in 38.214 4.1 for PTRS power setting in the test cases. 

	R4-1903265
	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.

	R4-1903266
	NR PDSCH simulation result
	MediaTek inc.
	

	R4-1903267
	NR PDSCH HST simulation result
	MediaTek inc.
	Proposal 1: Use 2 additional PDSCH DMRS symbols for HST test cases
Proposal 2: Use 10ms TRS for HST test cases
Proposal 3: Assume UE only uses TRS on tracking for the HST performance requirement
Proposal 4: Introduce LTE HST-SFN channel for NR HST performance requirement 

	R4-1903381
	Discussion on HST test cases
	Samsung
	

	R4-1903414
	Simulation results for normal PDSCH demodulation test
	NTT DOCOMO, INC.
	

	R4-1903472
	Initial simulation results on NR HST
	CMCC
	 

	R4-1903978
	NR HST UE demodulation work scope
	Ericsson
	Proposal 1: Scoping and setting requirements for HST scenario for UE should be a work item for Rel-16
Proposal 2: Align demodulation requirements timeline for UE with BS

	R4-1903981
	Simulation results for NR UE PDSCH demodulation tests
	Ericsson
	

	R4-1904161
	Test parameters for 2nd priority TDD configuration
	NTT DOCOMO, INC.
	Proposal 1: For 2nd prior TDD configurations, introduce one additional PDSCH demodulation requirement with Rank1 and QPSK 1/3 for each Rx port.

Proposal 2: For the requirement for 2nd prior TDD configurations, the test parameters in the following test cases (Test 1-1 in Rank 1) should be re-used as much as possible. Some parameters can be further optimized if necessary.
· FR1:
· 1Rx port: FFS
· 2Rx ports: Reusing Test case 1-1 in Table 5.2.2.2.1-3
· 4Rx ports: Reusing Test case 1-1 in Table 5.2.3.2.1-3
· FR2:
· 1Rx port: FFS
· 2Rx ports: Reusing Test case 1-1 in Table 7.2.2.2.1-3

Based on above proposals, we further propose the test parameters for {SU} with 30kHz SCS and {DSUU} with 120kHz SCS as below. Note that only common test parameters specified in Table 5.2-1 for FR1 and Table 7.2-1 for FR2 in TS38.101-4 (V15.4.0) are modified, and the modifications are indicated with change history. Other parameters should be reused based on the proposal 2.
Proposal 3: Test parameters in Annex A should be used for normal PDSCH demodulation requirement for {SU} with S={12D, 2G} in 30kH SCS.
Proposal 4: Test parameters in Annex B should be used for normal PDSCH demodulation requirement for {DSUU} with S={12D, 2G} in 120kH SCS.

	R4-1904162
	On TRS configuration for FR2 PDSCH demodulation requirements
	NTT DOCOMO, INC.
	Proposal: Replace the TRS configuration of the one FR2 PDSCH demodulation test (e.g. Test 1-1 for Rank 1) to either of the followings:
· Alt.1: 20ms with 1 slot
· Alt.2: 40ms with 2 slots 
· Alt.3: 20ms with 2 slots with modification of TRS symbols to {3, 7} or {4, 8}

	R4-1904223
	Discussion on the open issues for NR Rel-15 UE demodulation requirements
	Huawei, HiSilicon
	Proposal1: SNR upper bound is derived by TE vendors for each particular setup and test case, i.e. by TE declaration.
Proposal 2: Reuse or modify one existing test case for the new TDD UL/DL configuration DDDSUDDDD under 30kHz SCS in NR Rel-15.
Proposal 3: No other exceptions to the following agreements made in RAN4#90 meeting should be agreed in the future NR Rel-15 work:
· No new UE demodulation or CSI requirement, which was not discussed in the previous meetings, should be introduced in Rel-15.
· The proposal for new requirement, which was under discussion but no decision was made in the previous meetings, can be discussed further.
· For Rel-15 late drop (NR-NR DC and NE DC) will be further discussed after June 2019 with target timeline of Dec 2019.
Proposal 4: Use option 1: No change to the TRS configuration, use 2 slots TRS configuration for Rel-15 Normal and SDR requirements.


	R4-1904224
	Simulation results for NR PDSCH demodulation requirements
	Huawei, HiSilicon
	

	R4-1904225
	Discuss on HST demodulation requirements for Rel-15 NR UE
	Huawei, HiSilicon
	Proposal 1: HST requirements for both FDD and TDD, propose to use the following test configurations:
· Channel model: Option 2, i.e. 300km/h UE velocity with 750Hz maximum Doppler shift for both 15kHz SCS and 30kHz SCS
· DMRS configuration: Option 1, Type 1, Single symbol, 1 additional DMRS
· TRS configuration: Option 1: 10ms periodicity, 2-slot pattern with offset 1 slot
· FRC: Option 2: 16QAM Rank 1 (MCS 13)
· Baseline receiver assumption for frequency offset tracking: Option 1: TRS based on tracking

	R4-1904384
	NR PDSCH Demodulation Performance Simulation Results
	Qualcomm Incorporated
	

	R4-1903979
	NR UE performance test open issues
	Ericsson
	Proposal 1: Introduce {DDDSUU} + {DDDD} configuration for 30kHz TDD in Rel-15
Proposal 2: Additional test cases 1a/1b are not needed. Keep the current test case with 2 slot TRS length to get better TRS doppler estimation and less overhead from DM-RS symbols
[bookmark: _Hlk4765867]Proposal 3: Specify 5MHz demodulation requirements in Rel-16 
Proposal 4: Specify additional CBW + SCS combinations for Rel-16
Proposal 5: Prioritize a limited test case for EN-DC from existing single carrier tests in Rel-15 late drop performance part timeline. 
Proposal 6: A limited test case for SA CA can be also considered for Rel-15 late drop performance part timeline, with the same approach reusing the existing single carrier tests.

Proposal 7: Prioritize new BW/SCS test cases for EN-DC in Rel-16. Same approach can be considered for SA CA.
Proposal 8: Omit results from outliers in test cases where the span limit can be met by excluding those results

	R4-1903413
	Views on high-speed train tests
	NTT DOCOMO, INC.
	Proposal: Introduce HST test for Rel. 15 NR downlink with the same model as in LTE and following parameters (option 1).
	Parameter
	Value

	Ds
	300 m

	Dmin
	2 m

	v
	350 km/h

	fd
	875 Hz for 15 kHz SCS test and
1167 Hz for 30 kHz SCS test



Observation: Necessity of HST-SFN test can be studied in future releases.





Open issues list:
· HST test
· TRS configurations in FR2
· Test cases for Dynamic TDD DL-UL
· Test cases for DDDSUU + {DDDD}
· Missing parameters and modifications
· Simulation results and SNR requirements derivation 


HST
Previous agreements:
· Channel model: Single tap channel model with the following parameters
	Parameter
	Option 1
	Option 2

	Ds
	300 m
	300 m

	Dmin
	2 m
	2 m

	v
	350 km/h
	300 km/h

	fd
	875 Hz for 15 kHz SCS test and
1167 Hz for 30 kHz SCS test
	750 Hz for 15 kHz SCS and 30 kHz SCS tests


· Simulation assumptions:
· Channel bandwidth and SCS: 
· FDD: 10 MHz, SCS 15 kHz
· TDD: 40 MHz, SCS 30 kHz (7D1S2U, S = 6D:4S:4U)
· PDSCH mapping: Type A, Start symbol 2, Duration 12
· DMRS configuration: 
· Option 1: Type 1, Single symbol, 1 additional DMRS
· Option 2: Type 1, Single symbol, 2 additional DMRS
· TRS configuration: 
· Option 1: 10ms, 2 slots, offset 1
· Option 2: 20ms, 2 slots, offset 10
· FRC: 
· Option 1: QPSK Rank 1 (MCS 4)
· Option 2: 16QAM Rank 1 (MCS 13)
· Baseline receiver assumption for frequency offset tracking (for initial simulation purpose only)
· Option1: TRS based on tracking
· Option2: SSB+TRS based on tracking (SSB with 20ms periodicity)Candidate options for discussion:
Candidate options for discussion:
Issue 1: Fd value
· Option 1 (DOCOMO, China Telecomm): 
· 875 Hz for 15 kHz SCS test and
· 1167 Hz for 30 kHz SCS test
· Option 2 (HW, Intel, QC): 750 Hz for 15 kHz SCS and 30 kHz SCS tests
· Option 3: no test case for Rel-15 (Ericsson)

NTT DoCoMo: We have different values in uplink and downlink. Does this mean 15kHz and 30kHz applied same frequency range?
Intel: Reuse the assumption for LTE Rel-8. Op2 can server the purpose whether UE can support single tap HST operation.
NTT DoCoMo: without scenarios, hwo we go to details, We prefer first focused on issue 1 /scenario.
Huawei: Minimum time interval among CRS and TRS are different. (CRS 3 symbols interval, NR 4 symbols interval).
NTT DoCoMo: Performance pending on time interval among adjacent RS symbols. We observed that no much performance gap among op1 and op2. Op1 required higher SNR, but can be achievelable with proper test parameters.
Ericsson/Samsung: it’s still FSF whether we will have test cases for Rel-15 in BS side. 
Samsung: The fd values should be twice of UE side. For LTE, band assumption differnet, for BS band 1 and for UE band 7.
· Offline for fd values 

Issue 2: DMRS configuration: 
· Option 1 (HW): 1 additional DMRS
· Option 2 (Intel, MTK,QC): 2 additional DMRS

Intel: using 2 additional DMRS, we observed better performance.
MTK: For single tap, performance difference probably not so much. For HST-SFN, performance gap observed for  op1 and op2.
Considering future requirements and deployment in reality, better using op2 with robust performance for both single tap and HST-SFN scenarios.
Huawei: we didn’t see much diffierent performance among op1 and op2. Op1 save RS overhead.
QC: We observed op2 have more robust performance under different assumption of fd.
Using option 2 with 2 additional DMRS as baseline assumption.
Issue 3: TRS configuration:
· Option 1 (HW, MTK, Intel): 10ms, 2 slots, offset 1
Option 1 agreed for TRS configuration: 10ms , 2 slots,  offset1
Issue 4: FRC: 
· Option 2 (HW, Intel): 16QAM Rank 1 (MCS 13)
Using 16QAM rank1 (MCS 13) for further evaluation 
Issue 5: Baseline receiver assumption to define requirements
· Option 1 (HW, MTK, Intel): TRS based on tracking
Baseline receiver assumption to define requirements: TRS based on tracking
Issue 6: HST-SFN test in Rel-15?
· Option 1 (DOCOMO): Necessity of HST-SFN test can be studied in future releases.
· Option 2 (MTK): Introduce LTE HST-SFN channel for NR HST performance requirement
HST-SFN will be further discussed in Rel-16
Issue 7: Others 
Proposal from E///: 
· Proposal 1: Scoping and setting requirements for HST scenario for UE should be a work item for Rel-16
· Proposal 2: Align demodulation requirements timeline for UE with BS
Issue 8 other parameters
Antenna configurations: 
· Option 1: 1Tx with 2Rx and 4Rx 
· Option 2: 2Tx with 2Rx and 4Rx 
Dynamic TDD DL-UL configuration test
Previous agreements:
· Use dynamic UL/DL determination for some existing PDSCH demodulation test case(s)-both FR1 and FR2
· Change one existing test case for FR1
· Change one existing test case for FR2
Candidate options for discussion:
· Option 1 (QC): Use dynamic TDD UL/DL determination for Test 1-1 (2Rx and 4Rx) for FR1 TDD and Test 1-1 FR2 TDD.
Use dynamic TDD UL/DL determination for Test 1-1 (2Rx and 4Rx) for FR1 TDD and Test 1-1 FR2 TDD.
Test 1-1 in Table 5.2.2.2.1-3: Minimum performance for Rank 1 for 2Rx in FR1
Test 1-1 in Table 5.2.3.2.1-3: Minimum performance for Rank 1 for 4Rx in FR1
Test 1-1 in Table 7.2.2.2.1-3: Minimum performance for Rank 1 (FRC) for 2Rx in FR2

TRS configurations for FR2
Previous agreements:
Previous agreements
· Option 1: No change: Use 2 slots TRS configuration for Rel-15 Normal and SDR requirements
· Option 2: Replace FR2 Test 1-1 with TRS configuration: 20ms with 1 slot and OFDM symbol 6, 10
· Option 2a: 2 additional DMRS 
· Option 2b: 1 additional DMRS
Candidate options for discussion:
· TRS configuration
· Option 1 (Ericsson, Huawei, Intel): No change: Use 2 slots TRS configuration for Rel-15 Normal and SDR requirements
· Option 2 (DOCOMO): 20ms with 1 slot TRS
· Option 3 (DOCOMO, Intel): 40ms with 2 slots TRS
· Option 4 (DOCOMO, Intel): 20ms with 2 slots TRS with modification of TRS symbols to {3, 7} or {4, 8}
Agreement:  Replace FR2 test case(s) with TRS configuration: 20ms with 2 slot and OFDM symbol with modification of TRS symbols to {3, 7} or {4, 8}
->Come back late for the selected test case(s)
 Requirements for 2nd priority TDD DL-UL pattern 
Previous agreements
· FR1 with SCS 30kHz
· Use configuration 7D1S2U, S =  6D:4G:4U to verify UE supporting physical features. 
· Introduce additional test cases for other TDD DL-UL configurations to verify UE processing supporting different DL-UL configurations.
· Below configurations should be covered by test cases in first phase
· DDDSUDDSUU, [S1=10D:2G:2U], [S2= 10D:2G:2U]
· DDDSU, S=10D:2G:2U
· Additional test cases for other configurations will be covered once the configurations with first priority finalized
· SU, S = 12D:2G
· DDSU, S=10D:2G:2U
· DSSU, S1=10D:2G:2U, S2=12D:2G
· FR2 with SCS 60 kHz: DDSU, S=11D+3G
· FR2 with SCS 120 kHz: equally split test cases for below two configurations:
· DDDSU, S=10D:2G:2U
· DDSU, S=11D+3G

Candidate options for discussion:
Test parameters:
MCS and Rank: 
· Option 1: reusing test parameters of from test 1-1 with QPSK 1/3 and Rank1 with addtional modifications 
Intel: for FR1 SU pattern, TRS cannot be configured in S slots. For SU pattern how it work.
QC: What’s timeline, we saw several work needed i.e. parameters for special slots?
NTT DoCoMo: if we can fix the parameters in this week, SNR requirements can be introduced later pending on progress. Completion of Rel-15 is Dec 2019. 

Reusing test parameters of from test 1-1 with QPSK 1/3 and Rank1 with additional modifications for additional TDD DL-UL pattern
· FR1 TDD 30kHz:
· FFS for DDSU, S=10D:2G:2U  -> check with CMCC
· FFS for DSSU, S1=10D:2G:2U, S2=12D:2G ->check with CMCC
· FFS for whether introduce test cases for SU 
· FR2 120kHz
· DSUU, S=12D:2G

Requirements for 3D1S2U4D pattern under FR1 30kHz 
Previous agreements
· Option 1: No introduce test case(s) for TDD  DL/UL configuration: {DDDSUU}+{DDDD} under 30kHz in Rel-15
· Option 2: Introduce one additional test case for {DDDSUU}+{DDDD} for PDSCH demodulation
Candidate options for discussion:
· Option 1 (Ericsson, DOCOMO, SoftBank, KDDI, Intel): Introduce one additional test case for {DDDSUU}+{DDDD} for PDSCH demodulation
· Option 2 (HW,QC): Reuse or modify one existing test case for the new TDD UL/DL configuration DDDSUDDDD under 30kHz SCS in NR Rel-15.
· Taking offline among below options:
Option 1: Introducing one additional test case reusing test parameters from test case 1-1
Option 2: Replacing one of existing test case

Miss parameters and parameters modification
Issue 1: PTRS power ratio configurations
Candidate options for discussion:
Option 1 (MTK, Intel): Change the PTRS power ratio corresponding to epre-Ratio = 0 defined in 38.214 4.1
QC: We already used 0dB for rank1 and 0 dB for rank2 compared to PDSCH when run simulation in FR2. 
Corresponding Epre-Ratio = 1
Intel: no performance difference. 
QC: Final requirements we already take PN into account based on UE implementation.
Further offline among op1 and op2 
· Option 1: epre-Ratio = 0  
· Option 2: epre-Ratio = 1 

Issue 2: Parameters of PDCCH for PDSCH and CSI test cases
Previous agreements
· Number of PDCCH candidates = 1
· PDCCH aggregation level = [8]

Candidate options for discussion:
· Option 1 (QC): Use the following values for missing test parameters:
· PDCCH interleaving = Interleaved
· PDCCH REG bundle size = 6
· PDCCH Interleaver Row size = 2
->Further offline 
Issue 3: CHBW/SCS information 
Proposal from QC: include CHBW/SCS into test case table for minimum requirements

Issue 4: BWP configurations for PDSCH and CSI test cases
Proposal from MTK: Use Ocarrier (offsetToCarrier) and RBstart for BWP configuration in demodulation and CSI test cases and set the value to be 0 to make the PRB index equal to CRB index.
· Offline with CR
Finalization of requirements for PDSCH
Previous agreements
· PDSCH requirements for existing test cases will be finalized in RAN4 90bis meeting. Requirements can be updated only in case technical issues are observed.

Summary of results (from results collected from submission to RAN4#90bis):

Requirements definition for tests with large span
· Option 1 (Ericsson): Omit results from outliers in test cases where the span limit can be met by excluding those result
· Option 2: Increase margin from 0.5 dB to X dB
· Summary of results with span > 2.5 dB: TBA

Handling test cases which alignment results from companies have large span > 2.5dB for PDSCH, PDCCH and PBCH requirements
· Step 1. Omit results from outliers in test cases where the span limit can be met by excluding those result
· Step 2.  Keep requirements  with [] for the cases which have larger span > 2.5dB
· Step 3. Allow companies to update results in May meeting and revise requirements for these test cases.
Note: Target to remove [] for these test cases in May meeting
Option 2: Increase margin -> add additional X dB in a case by case manner 

Summary of requirements
FR1 FDD

	Case Number
	Section number in TS 38.101-4
	Test number in TS 38.101-4
	Samsung
	Quaclomm
	Intel
	Ericsson
	Huawei
	MTK
	STD
	SPAN
	AVE
	Margin
	Req

	1
	5.2.2.1.1
	1-1
	-1.2
	-0.2
	-1.8
	-2.1
	-1.3
	-1.0
	0.7
	1.9
	-1.3
	0.5
	-0.8

	2
	5.2.2.1.1
	1-2
	0.3
	0.6
	-0.7
	-1.1
	-0.5
	-0.4
	0.6
	1.7
	-0.3
	0.5
	0.2

	3
	5.2.2.1.1
	1-3
	24.2
	24.7
	24.4
	22.6
	22.7
	24.5
	0.9
	2.1
	23.8
	0.8
	24.6

	10
	5.2.2.1.1
	1-4
	1.3
	1.4
	0.6
	-1.3
	0.5
	1.2
	1.0
	2.7
	0.6
	0.5
	1.1

	5
	5.2.2.1.1
	2-1
	19.0
	18.6
	18.7
	17.6
	18.3
	19.6
	0.7
	2.0
	18.6
	0.8
	19.4

	14
	5.2.2.1.1
	2-2
	18.2
	20.5
	18.8
	17.9
	18.8
	19.3
	0.9
	2.5
	18.9
	0.8
	19.7

	8
	5.2.2.1.1
	3-1
	17.1
	17.4
	16.9
	 
	17.0
	17.2
	0.2
	0.5
	17.1
	0.5
	17.6

	4
	5.2.2.1.2
	1-1
	14.8
	14.9
	14.8
	13.3
	13.4
	14.6
	0.7
	1.5
	14.3
	0.5
	14.8

	11
	5.2.2.1.3
	1-1
	 
	-0.6
	-1.8
	-2.2
	-0.9
	-1.2
	0.6
	1.6
	-1.4
	0.5
	-0.9

	12
	5.2.2.1.4
	1-1
	 
	-0.7
	-2.0
	-2.3
	-1.0
	-1.6
	0.7
	1.6
	-1.5
	0.5
	-1.0

	13
	5.2.2.1.4
	1-2
	 
	-0.7
	-2.0
	-2.3
	-1.0
	-1.5
	0.7
	1.6
	-1.5
	0.5
	-1.0

	1
	5.2.3.1.1
	1-1
	-3.6
	-3.0
	-4.4
	-5.3
	-3.7
	-4.2
	0.8
	2.4
	-4.0
	0.5
	-3.5

	2
	5.2.3.1.1
	1-2
	-2.5
	-2.1
	-3.5
	-4.5
	-4.0
	-3.5
	0.9
	2.4
	-3.4
	0.5
	-2.9

	3
	5.2.3.1.1
	1-3
	21.5
	21.1
	21
	18.6
	18.9
	20.3
	1.2
	2.9
	20.2
	0.8
	21.0

	10
	5.2.3.1.1
	1-4
	-0.9
	-1.3
	-2
	-3.3
	-2.5
	-1.8
	0.9
	2.4
	-2.0
	0.5
	-1.5

	5
	5.2.3.1.1
	2-1
	13.5
	13.1
	13.2
	11.4
	12.0
	12.8
	0.8
	2.1
	12.7
	0.8
	13.5

	14
	5.2.3.1.1
	2-2
	13.5
	14.4
	13.2
	11.2
	12.3
	13.1
	1.1
	3.1
	12.9
	0.8
	13.7

	6
	5.2.3.1.1
	3-1
	11.4
	10.9
	10.7
	8.9
	10.1
	10.9
	0.9
	2.5
	10.5
	0.5
	11.0

	7
	5.2.3.1.1
	4-1
	17.1
	15.0
	15.1
	14.0
	14.6
	15.1
	1.0
	3.1
	15.1
	0.5
	15.6

	9
	5.2.3.1.1
	5-1
	23.5
	21.4
	21.4
	 
	21.5
	21.2
	1.0
	2.3
	21.8
	0.5
	22.3

	4
	5.2.3.1.2
	1-1
	9.8
	9.2
	9.3
	7.4
	7.4
	8.6
	1.0
	2.4
	8.6
	0.5
	9.1

	11
	5.2.3.1.3
	1-1
	 
	-3.3
	-4.1
	-5.6
	-4.3
	-4.1
	0.8
	2.3
	-4.3
	0.5
	-3.8

	12
	5.2.3.1.4
	1-1
	 
	-3.4
	-4.4
	-5.7
	-4.4
	-4.6
	0.8
	2.4
	-4.5
	0.5
	-4.0

	13
	5.2.3.1.4
	1-2
	 
	-3.4
	-4.3
	-5.7
	-4.5
	-4.5
	0.8
	2.4
	-4.5
	0.5
	-4.0



· For FR1 FDD, introducing requirement for test cases as summarized in above tables without []
FR1 TDD results
	

	Case Number
	Section number in TS 38.101-4
	Test number in TS 38.101-4
	Samsung
	Quaclomm
	Intel
	Ericsson
	Huawei
	MTK
	Docomo
	CMCC
	STD
	SPAN
	AVE
	Margin
	Req

	1
	5.2.2.2.1
	1-1
	-1.4
	-0.3
	-1.9
	-2.3
	-1.6
	-1.0
	 
	-2.70
	0.8
	2.4
	-1.6
	0.5
	-1.1

	2
	5.2.2.2.1
	1-2
	0.2
	1.1
	-0.6
	-1.2
	-0.5
	-0.3
	-0.80
	 
	0.7
	2.2
	-0.3
	0.5
	0.2

	3
	5.2.2.2.1
	1-3
	25.1
	26.3
	24.7
	23.0
	22.9
	24.9
	 
	 
	1.3
	3.5
	24.5
	0.8
	25.3

	10
	5.2.2.2.1
	1-4
	1.5
	2.3
	0.9
	-0.1
	1.0
	1.4
	0.10
	1.40
	0.8
	2.5
	1.1
	0.5
	1.6

	11
	5.2.2.2.1
	1-5
	-1.2
	-0.7
	-1.8
	-1.8
	-1.3
	-1.0
	 
	 
	0.4
	1.2
	-1.3
	0.5
	-0.8

	12
	5.2.2.2.1
	1-6
	-1.2
	-0.7
	-1.8
	-1.9
	-1.2
	-1.5
	 
	 
	0.4
	1.2
	-1.4
	0.5
	-0.9

	5
	5.2.2.2.1
	2-1
	18.1
	19.9
	19.2
	18.3
	18.5
	19.8
	 
	 
	0.8
	1.8
	19.0
	0.8
	19.8

	14
	5.2.2.2.1
	2-2
	18.3
	20.3
	19.0
	18.0
	18.7
	19.7
	 
	 
	0.9
	2.3
	19.0
	0.8
	19.8

	8
	5.2.2.2.1
	3-1
	17.1
	18.5
	17.3
	 
	17.2
	17.4
	 
	 
	0.5
	1.4
	17.5
	0.5
	18.0

	4
	5.2.2.2.2
	1-1
	15.1
	16.5
	15.2
	13.0
	13.4
	14.7
	13.50
	12.70
	1.3
	3.8
	14.3
	0.5
	14.8

	13
	5.2.2.2.3
	1-1
	 
	-0.6
	-1.9
	-2.0
	-0.9
	-1.3
	 
	 
	0.6
	1.4
	-1.4
	0.5
	-0.9

	1
	5.2.3.2.1
	1-1
	-4.0
	-3.3
	-4.5
	-5.4
	-4.8
	-4.1
	 
	-5.90
	0.9
	2.6
	-4.6
	0.5
	-4.1

	2
	5.2.3.2.1
	1-2
	-2.5
	-1.1
	-3.3
	-4.3
	-4.0
	-3.5
	-3.60
	 
	1.1
	3.2
	-3.2
	0.5
	-2.7

	3
	5.2.3.2.1
	1-3
	22.4
	22.6
	21.2
	18.6
	19.0
	20.7
	 
	 
	1.7
	4.0
	20.8
	0.8
	21.6

	10
	5.2.3.2.1
	1-4
	-0.6
	-1.2
	-1.5
	-3.0
	-1.9
	-1.7
	 
	-1.80
	0.7
	2.4
	-1.7
	0.5
	-1.2

	11
	5.2.3.2.1
	1-5
	-3.5
	-2.7
	-4.2
	-5.6
	-4.7
	-4.1
	 
	
	1.0
	2.9
	-4.1
	0.5
	-3.6

	12
	5.2.3.2.1
	1-6
	-3.5
	-3.5
	-4.2
	-5.6
	-4.6
	-4.4
	 
	 
	0.8
	2.2
	-4.3
	0.5
	-3.8

	5
	5.2.3.2.1
	2-1
	13.0
	13.9
	13.3
	11.4
	12.0
	13.1
	 
	 
	0.9
	2.5
	12.8
	0.8
	13.6

	14
	5.2.3.2.1
	2-2
	13.6
	14.4
	13.4
	11.3
	12.3
	13.1
	12.10
	 
	1.1
	3.1
	12.9
	0.8
	13.7

	6
	5.2.3.2.1
	3-1
	11.8
	11.8
	10.4
	9.2
	10.2
	11.2
	9.80
	 
	1.0
	2.6
	10.6
	0.5
	11.1

	7
	5.2.3.2.1
	4-1
	 
	16.1
	14.8
	14.4
	14.8
	15.3
	13.80
	 
	0.8
	2.3
	14.9
	0.5
	15.4

	9
	5.2.3.2.1
	5-1
	24.2
	22.4
	21.2
	 
	22.5
	21.8
	 
	 
	1.1
	3.0
	22.4
	0.5
	22.9

	4
	5.2.3.2.2
	1-1
	10.2
	10.6
	9.3
	7.2
	7.4
	8.7
	7.50
	7.00
	1.4
	3.6
	8.5
	0.5
	9.0

	13
	5.2.3.2.3
	1-1
	 
	-3.5
	-4.2
	-5.7
	-4.3
	-4.1
	 
	 
	0.8
	2.2
	-4.4
	0.5
	-3.9





· For FR1 TDD , introducing requirement for all test cases except test number 7 for 4Rx as summarized in above tables without [].  For test number 7 with 4Rx, keep requirements with [].
FR2 TDD results
	Case Number
	Section number in TS 38.101-4
	Test number in TS 38.101-4
	Samsung
	Quaclomm
	Intel
	Ericsson
	Huawei
	MTK
	Docomo
	STD
	SPAN
	AVE
	Margin
	Req

	1
	7.2.2.2.1
	1-1
	-1.0
	0.2
	-1.1
	-1.6
	-1.5
	-0.4
	-1.2
	0.7
	1.8
	-0.9
	0.5
	-0.4

	1a
	7.2.2.2.1
	1-1 (a)
	 
	0.2
	-0.3
	 
	-1.1
	-0.2
	 
	0.6
	1.4
	-0.3
	0.5
	0.2

	1b
	7.2.2.2.1
	1-1 (b)
	 
	0.3
	-0.7
	 
	-1.2
	-0.5
	 
	0.6
	1.5
	-0.5
	0.5
	0.0

	7
	7.2.2.2.1
	1-2
	1.7
	2.8
	0.7
	0.2
	0.4
	1.8
	0.5
	1.0
	2.6
	1.2
	0.5
	1.7

	2
	7.2.2.2.1
	1-3
	12.9
	13.0
	11.5
	10.1
	10.7
	12.3
	10.5
	1.2
	2.9
	11.6
	0.8
	12.4

	3
	7.2.2.2.1
	2-1
	3.2
	5.3
	2.6
	3.1
	3.1
	4.5
	 
	1.0
	2.7
	3.6
	0.5
	4.1

	4
	7.2.2.2.1
	2-2
	14.5
	15.9
	13.8
	12.9
	12.7
	14.3
	13.3
	1.1
	3.2
	13.9
	0.5
	14.4

	8
	7.2.2.2.1
	2-3
	13.6
	15.0
	13.1
	12.4
	12.1
	14.6
	 
	1.2
	2.9
	13.5
	0.5
	14.0

	9
	7.2.2.2.1
	2-4
	13.4
	16.0
	13.9
	13.1
	12.1
	14.4
	13.2
	1.2
	3.9
	13.7
	0.5
	14.2

	10
	7.2.2.2.1
	2-5
	14.1
	15.4
	13.4
	12.5
	12.8
	14.7
	 
	1.1
	2.9
	13.8
	0.5
	14.3

	5
	7.2.2.2.1
	2-6
	18.6
	19.0
	17.4
	16.4
	16.5
	19.0
	 
	1.2
	2.6
	17.8
	0.8
	18.6

	6
	7.2.2.2.1
	3-1
	19.8
	19.4
	17.4
	 
	17.0
	19.1
	 
	1.3
	2.8
	18.5
	0.5
	19.0



· For FR2 TDD , introducing requirement for all test cases except test case 1a, 1b as summarized in above tables without [].  No test cases will be introduced for test 1a, 1b.


Other issues
Issue 1: QC: For NR-LTE co-existence test cases, we only consider CRS collision, but we also have LTE PSS/SSS and PBCH in sub-frame 0 and 5; we proposed to skip schedule sub-frame/slot 0 and 5 for NR to avoid collision. 
Issue 2: QC:  For CRS rate-matching, it’s mandatory with capability signaling, then how we can handle this test cases for applicable rules. 

SDR Test

	R4-1902880
	Summary of SDR simulation results
	Intel Corporation
	


	R4-1902881
	NR SDR performance requirements
	Intel Corporation
	Proposal #1:	Configure maximum number of HARQ process equal to 10 for scenarios with 60 kHz SCS.
Proposal #2:	Use Option 2 methodology (i.e. CBW combination selection based on practical data rate calculation) to define FR2 SDR requirements.
Proposal #3:	Use the following SDR methodology for EN-DC scenarios within FR1:
Step 1: Select one EN-DC bandwidth combination among all supported EN-DC configurations and set of per component carrier (CC) UE capabilities among all supported UE capabilities that provides the largest data rate [TS 38.306 [14, Section 4.1.2]].
Set of per NR CC UE capabilities includes channel bandwidth, subcarrier spacing, number of PDSCH MIMO layers, modulation format and scaling factor [TS 38.306 [14, Section 4.1.2]].
Set of per EUTRA CC UE capabilities includes channel bandwidth, number of PDSCH MIMO layers and modulation format [TS 38.306 [14, Section 4.1.2]].
Step 2: For each NR CC in EN-DC bandwidth combination, use MCSs from FR1 SA SDR requirements depending on EN-DC scenario. For each EUTRA CC in EN-DC bandwidth combination, use FRCs which are defined based on LTE SDR FRCs [TS 36.101, Sections 8.7]. 
Proposal #4:	Adopt the following SDR methodology for EN-DC scenarios including FR2 NR carrier:
Step 1: Calculate data rate (DataRateFR2) for FR2 CCs for all supported EN-DC configurations and set of per component carrier (CC) UE capabilities among all supported UE capabilities:
Step 1-1: Select MCSupperbound which allows to achieve the largest data rate [TS 38.306 [14, Section 4.1.2]] based on UE capabilities. 
Step 1-2: Identify testable SNR value for particular test configuration based on test equipment characteristics 
Step 1-3: Use “SNR to MCS+Rank” table to find MCSpractical for each FR2 CC in EN-DC bandwidth combination
Step 1-4: Calculate data rate using the MCS = min(MCSupperbound, MCSpractical) for each FR2 CC in EN-DC bandwidth combination
Step 2: Calculate data rate (DataRateEUTRA) for EUTRA CCs for all supported EN-DC configurations and set of per component carrier (CC) UE capabilities among all supported UE capabilities using equation from [TS 38.306 [14, Section 4.1.2]]
Set of per EUTRA CC UE capabilities includes channel bandwidth, number of PDSCH MIMO layers and modulation format [TS 38.306 [14, Section 4.1.2]].
Step 3: Select one EN-DC bandwidth combination among all supported EN-DC configurations and set of per component carrier (CC) UE capabilities among all supported UE capabilities that provides the largest total data rate (DataRateEUTRA+ DataRateFR2)
Step 4: For each NR FR2 CC in EN-DC bandwidth combination, use MCSs from Step 1-4 for selected EN-DC bandwidth combination. 
Proposal #5:	Adopt the following SDR methodology for EN-DC scenarios including FR1 and FR2 NR carriers:
Step 1: Calculate data rate (DataRateFR2) for FR2 CCs for all supported EN-DC configurations and set of per component carrier (CC) UE capabilities among all supported UE capabilities:
Step 1-1: Select MCSupperbound which allows to achieve the largest data rate [TS 38.306 [14, Section 4.1.2]] based on UE capabilities. 
Step 1-2: Identify testable SNR value for particular test configuration based on test equipment characteristics
Step 1-3: Use “SNR to MCS+Rank” table to find MCSpractical for each FR2 CC in EN-DC bandwidth combination
Step 1-4: Calculate data rate using the MCS = min(MCSupperbound, MCSpractical) for each FR2 CC in EN-DC bandwidth combination
Step 2: Calculate data rate (DataRateFR1 + DataRateEUTRA) for FR1 NR and EUTRA CCs for all supported EN-DC configurations and set of per component carrier (CC) UE capabilities among all supported UE capabilities using equation from [TS 38.306 [14, Section 4.1.2]]
Set of per NR CC UE capabilities includes channel bandwidth, subcarrier spacing, number of PDSCH MIMO layers, modulation format and scaling factor [TS 38.306 [14, Section 4.1.2]].
Set of per EUTRA CC UE capabilities includes channel bandwidth, number of PDSCH MIMO layers and modulation format [TS 38.306 [14, Section 4.1.2]].
Step 3: Select one EN-DC bandwidth combination among all supported EN-DC configurations and set of per component carrier (CC) UE capabilities among all supported UE capabilities that provides the largest total data rate (DataRateFR1 + DataRateEUTRA+ DataRateFR2).
Step 4: For each NR FR2 CC in EN-DC bandwidth combination, use MCSs from Step 1-4 for selected EN-DC bandwidth combination.


	R4-1903122
	NR SDR simulation results
	Intel Corporation
	

	R4-1903142
	NR PDSCH SDR Performance Simulation Results
	Qualcomm Incorporated
	Proposal 1: Use Table 2 for values of MCS upperbound and practical MCS for FR1 SDR test cases.
Proposal 2: Use Table 4 for values of MCS upperbound for FR2 SDR test cases.


	R4-1903268
	NR PDSCH SDR simulation result
	MediaTek inc.
	

	R4-1903415
	Simulation results for SDR test in FR2
	NTT DOCOMO, INC.
	

	R4-1904479
	simulation results on NR SDR demod requirement
	Huawei, HiSilicon
	



Open issues:
· Achievable MCS levels and tables for FR1
· SDR Methodology for FR2 SA test cases 
· MCS to SNR mapping for FR2 SA test cases
· SDR methodology for EN-DC
MCS table for FR1 SA tests
Previous agreements
	UE capability
index
	

	

	

	

	


	1
	1
	8
	1
	26
	[26]

	2
	1
	8
	0.8
	21
	

	3
	1
	8
	0.75
	20
	

	4
	1
	8
	0.4
	11
	

	5
	1
	6
	1
	27
	[27]

	6
	1
	6
	0.8
	23
	

	7
	1
	6
	0.75
	22
	

	8
	1
	6
	0.4
	14
	

	9
	1
	4
	1
	16
	[16]

	10
	1
	4
	0.8
	16
	

	11
	1
	4
	0.75
	16
	

	12
	1
	4
	0.4
	10
	

	13
	1
	2
	1
	9
	[9]

	14
	1
	2
	0.8
	9
	

	15
	1
	2
	0.75
	9
	

	16
	1
	2
	0.4
	4
	

	17
	2
	8
	1
	26
	[26]

	18
	2
	8
	0.8
	21
	

	19
	2
	8
	0.75
	20
	

	20
	2
	8
	0.4
	11
	

	21
	2
	6
	1
	27
	[27]

	22
	2
	6
	0.8
	23
	

	23
	2
	6
	0.75
	22
	

	24
	2
	6
	0.4
	14
	

	25
	2
	4
	1
	16
	[16]

	26
	2
	4
	0.8
	16
	

	27
	2
	4
	0.75
	16
	

	28
	2
	4
	0.4
	10
	

	29
	2
	2
	1
	9
	[9]

	30
	2
	2
	0.8
	9
	

	31
	2
	2
	0.75
	9
	

	32
	2
	2
	0.4
	4
	

	33
	4
	8
	1
	27
	[26]

	34
	4
	8
	0.8
	23
	

	35
	4
	8
	0.75
	22
	

	36
	4
	8
	0.4
	12
	

	37
	4
	6
	1
	28
	[27]

	38
	4
	6
	0.8
	24
	

	39
	4
	6
	0.75
	23
	

	40
	4
	6
	0.4
	14
	

	41
	4
	4
	1
	16
	[16]

	42
	4
	4
	0.8
	16
	

	43
	4
	4
	0.75
	16
	

	44
	4
	4
	0.4
	11
	

	45
	4
	2
	1
	9
	[9]

	46
	4
	2
	0.8
	9
	

	47
	4
	2
	0.75
	9
	

	48
	4
	2
	0.4
	5
	



Candidate options for discussion:
· Option 1 (QC):
	UE capability
index
	

	

	

	


	12
	1
	4
	0.4
	14

	16
	1
	2
	0.4
	9

	28
	2
	4
	0.4
	14

	32
	2
	2
	0.4
	9

	44
	4
	4
	0.4
	14

	48
	4
	2
	0.4
	9


· Option 2: Keep previous agreements
->Check offline with Intel, QC

SDR methodology for FR2 SA tests
Previous agreements
· Option 1: Keep the exiting procedure (Baseline)
· Use general procedure to select CA bandwidth for testing 
· 
Derive  for each CC based on UE capability by the previous slide (j  is  CC index)
· Identify testable SNR value for particular test configuration based on test equipment characteristics 
· 
Use “SNR to MCS+Rank” table to find  for each CC (Detail of “SNR to MCS+Rank” table is FFS)
· 
Conduct SDR test with  for each CC
· Option 2: New procedure proposed in R4-1900048
· Further evaluation and comparison among these two options in next RAN4 meeting,  if no difference for test channel bandwidth combinations among Op1 and Op2 ; then using option1 

Candidate options for discussion:
· CA configuration selection procedure
· Option 1 (QC, Intel): Use procedure proposed in R4-1900048
· Upper bound SNR definition
· Option 1 (Intel): Use upper bound SNR definition in R4-1902934 for SDR requirements
· To define methodology for testable baseband SNR range in TR 38.810

MCS to SNR mapping table for FR2 SA tests
Summary of results (from results collected from submission to RAN4#90bis):
· Companies need to provide results into summary files before Mon evening and based on collection results to decide SNR requirements.
Candidate options for discussion:
· Option 1: Decide based on simulation results

Discussion
TBA
Agreements
TBA 

SDR methodology for EN-DC within FR1
Previous agreements
· Proposed methodology in R4-1900364
· Step 1: Select one EN-DC bandwidth combination among all supported EN-DC configurations and set of per component carrier (CC) UE capabilities among all supported UE capabilities that provides the largest data rate [TS 38.306 [14, Section 4.1.2]].
· Set of per NR CC UE capabilities includes channel bandwidth, subcarrier spacing, number of PDSCH MIMO layers, modulation format and scaling factor [TS 38.306 [14, Section 4.1.2]].
· Set of per EUTRA CC UE capabilities includes channel bandwidth, number of PDSCH MIMO layers and modulation format [TS 38.306 [14, Section 4.1.2]].
· Step 2: For each NR CC in EN-DC bandwidth combination, use MCSs from FR1 or FR2 SA SDR requirements depending on EN-DC scenario. For each EUTRA CC in EN-DC bandwidth combination, reuse LTE SDR FRCs [TS 36.101, Sections 8.7]. 
· Proposal
· Further evaluated above methodology in next RAN4 meeting
· Other options not excluded
Candidate options for discussion:
· Option 1 (Intel): Use proposed methodology from the previous meeting in R4-1900364

· Taking Option 1 (Use proposed methodology from the previous meeting in R4-1900364) as baseline


SDR methodology for EN-DC including FR2
Previous agreements
· Same as for SDR methodology for EN-DC within FR1
Candidate options for discussion:
· Option 1 (Intel):
· Step 1: Calculate data rate (DataRateFR2) for FR2 CCs for all supported EN-DC configurations and set of per component carrier (CC) UE capabilities among all supported UE capabilities:
· Step 1-1: Select MCSupperbound which allows to achieve the largest data rate [TS 38.306 [14, Section 4.1.2]] based on UE capabilities. 
· Step 1-2: Identify testable SNR value for particular test configuration based on test equipment characteristics 
· Step 1-3: Use “SNR to MCS+Rank” table to find MCSpractical for each FR2 CC in EN-DC bandwidth combination
· Step 1-4: Calculate data rate using the MCS = min(MCSupperbound, MCSpractical) for each FR2 CC in EN-DC bandwidth combination
· Step 2: Calculate data rate (DataRateEUTRA) for EUTRA CCs for all supported EN-DC configurations and set of per component carrier (CC) UE capabilities among all supported UE capabilities using equation from [TS 38.306 [14, Section 4.1.2]]
· Set of per EUTRA CC UE capabilities includes channel bandwidth, number of PDSCH MIMO layers and modulation format [TS 38.306 [14, Section 4.1.2]].
· Step 3: Select one EN-DC bandwidth combination among all supported EN-DC configurations and set of per component carrier (CC) UE capabilities among all supported UE capabilities that provides the largest total data rate (DataRateEUTRA+ DataRateFR2)
· Step 4: For each NR FR2 CC in EN-DC bandwidth combination, use MCSs from Step 1-4 for selected EN-DC bandwidth combination.
· Taking Option 1 as baseline

SDR methodology for EN-DC including FR1 and FR2
Previous agreements
· Same as for SDR methodology for EN-DC within FR1
Candidate options for discussion:
· Option 1 (Intel):
· Step 1: Calculate data rate (DataRateFR2) for FR2 CCs for all supported EN-DC configurations and set of per component carrier (CC) UE capabilities among all supported UE capabilities:
· Step 1-1: Select MCSupperbound which allows to achieve the largest data rate [TS 38.306 [14, Section 4.1.2]] based on UE capabilities. 
· Step 1-2: Identify testable SNR value for particular test configuration based on test equipment characteristics
· Step 1-3: Use “SNR to MCS+Rank” table to find MCSpractical for each FR2 CC in EN-DC bandwidth combination
· Step 1-4: Calculate data rate using the MCS = min(MCSupperbound, MCSpractical) for each FR2 CC in EN-DC bandwidth combination
· Step 2: Calculate data rate (DataRateFR1 + DataRateEUTRA) for FR1 NR and EUTRA CCs for all supported EN-DC configurations and set of per component carrier (CC) UE capabilities among all supported UE capabilities using equation from [TS 38.306 [14, Section 4.1.2]]
· Set of per NR CC UE capabilities includes channel bandwidth, subcarrier spacing, number of PDSCH MIMO layers, modulation format and scaling factor [TS 38.306 [14, Section 4.1.2]].
· Set of per EUTRA CC UE capabilities includes channel bandwidth, number of PDSCH MIMO layers and modulation format [TS 38.306 [14, Section 4.1.2]].
· Step 3: Select one EN-DC bandwidth combination among all supported EN-DC configurations and set of per component carrier (CC) UE capabilities among all supported UE capabilities that provides the largest total data rate (DataRateFR1 + DataRateEUTRA+ DataRateFR2).
· Step 4: For each NR FR2 CC in EN-DC bandwidth combination, use MCSs from Step 1-4 for selected EN-DC bandwidth combination.
· Taking Option 1 as baseline

Other proposals
Candidate proposals for discussion:
· (Intel): Configure maximum number of HARQ process equal to 10 for scenarios with 60 kHz SCS with TDD DL-UL patter DDSU.

PDCCH and PBCH (30 miniutes)


	R4-1902946
	NR PDCCH UE Demodulation Requirements
	Intel Corporation
	

	R4-1902947
	NR PBCH UE Demodulation Requirements
	Intel Corporation
	Proposal #1: For test cases with span > 2.5dB – Option1: Increase margin to derive SNR requirement (or) Option2: eliminate outlier results to derive SNR requirements
Proposal #2: Send LS to RAN5 on agreement in RAN4 that no conformance tests for NR PBCH shall be introduced

	R4-1903141
	NR PDCCH Demodulation Performance Simulation Results
	Qualcomm Incorporated
	

	R4-1903233
	Simulation results for NR PDCCH
	CATT
	

	R4-1903469
	Updated PDCCH simulation and impairment results
	CMCC
	

	R4-1903470
	Summary results for alignment and impairments of NR PBCH demodulation tests in Rel-15
	CMCC
	

	R4-1903895
	Simulation results of NR PBCH demodulation
	Ericsson
	

	R4-1903980
	Simulation results for NR UE PDCCH demodulation tests
	Ericsson
	

	R4-1904324
	NR PBCH Demodulation Performance Simulation Results
	Qualcomm Incorporated
	




Finalization of requirements for PDCCH 


SNR Requirement derivation for test cases with large span
· Option 1 (Ericsson): Omit results from outliers in test cases where the span limit can be met by excluding those result
· Option 2: Increase margin from 0.5 dB to X dB
· Summary of results with span > 2.5 dB:

Summary of requirements
	NR PDCCH demodulation tests impairment simulation results
	
	
	
	
	
	
	

	Description
	Ericsson
	QC
	Intel
	Samsung
	Huawei
	CATT
	CMCC
	MTK
	STD
	SPAN
	AVE
	Common margin
	AVE+margin(0.5dB)

	Test 1 2Rx
	6.5
	8.6
	7.5
	 
	7.4
	7.1
	 
	7.8
	0.7
	2.1
	7.5
	0.5
	8.0

	Test 1 4Rx
	0.5
	2.6
	2.5
	 
	2.5
	0.6
	 
	2.1
	1.0
	2.1
	1.8
	0.5
	2.3

	Test 2 2Rx
	1.5
	1.8
	0.8
	 
	-0.5
	2.1
	 
	1.4
	0.9
	2.6
	1.2
	0.5
	TBD

	Test 2 4Rx
	-2.2
	-1.9
	-2.5
	 
	-4.5
	-2.5
	 
	-2.9
	0.9
	2.6
	-2.7
	0.5
	TBD

	Test 3 2Rx
	6.6
	9.1
	7.4
	 
	6.8
	7.2
	 
	8.4
	1.0
	2.5
	7.6
	0.5
	8.1

	Test 3 4Rx
	1.2
	2.8
	2.7
	 
	1.2
	1.7
	 
	2.4
	0.7
	1.6
	2.0
	0.5
	2.5

	Test 4 2Rx
	3.7
	5.9
	5.2
	 
	5.0
	4.3
	 
	5.8
	0.9
	2.2
	5.0
	0.5
	5.5

	Test 4 4Rx
	-1.7
	0.6
	0.5
	 
	-1.2
	-1.3
	 
	0.0
	1.0
	2.3
	-0.5
	0.5
	0.0

	Test 5 2Rx
	-2.0
	-0.8
	-2.5
	 
	-3.6
	-1.4
	 
	-1.8
	1.0
	2.8
	-2.0
	0.5
	-1.5

	Test 5 4Rx
	-5.2
	-4.3
	-5.0
	 
	-6.8
	-5.0
	 
	-5.5
	0.8
	2.5
	-5.3
	0.5
	-4.8

	Test 6 2Rx
	6.8
	6.8
	6.8
	 
	5.7
	5.7
	6.0
	5.7
	0.6
	1.2
	6.2
	0.5
	6.7

	Test 6 4Rx A
	0.2
	2.8
	2.0
	 
	0.9
	1.1
	1.2
	1.4
	0.8
	2.6
	1.4
	0.5
	1.9

	Test 7 2Rx
	2.8
	3.6
	3.1
	 
	1.2
	1.3
	0.8
	2.6
	1.1
	2.8
	2.2
	0.5
	2.7

	Test 7 4Rx A
	-2.4
	0.7
	-0.9
	 
	-2.5
	-2.5
	-3.1
	-1.3
	1.3
	3.8
	-1.7
	0.5
	-1.2

	Test 8 2Rx
	-2.5
	0.0
	-2.2
	 
	-3.3
	-1.5
	-2.9
	-1.7
	1.1
	3.3
	-2.0
	0.5
	-1.5

	Test 8 4Rx
	-5.7
	-3.4
	-4.2
	 
	-6.6
	-4.7
	-6.2
	-4.8
	1.1
	3.2
	-5.1
	0.5
	-4.6

	Test 9
	5.6
	6.6
	5.8
	 
	4.1
	 
	 
	5.6
	0.9
	2.5
	5.5
	0.5
	6.0

	Test 10
	1.2
	3.8
	1.7
	 
	1.0
	 
	 
	2.6
	1.2
	2.8
	2.1
	0.5
	2.6

	Test 11
	-1.4
	0.9
	-0.4
	 
	-2.3
	 
	 
	-1.2
	1.2
	3.2
	-0.9
	0.5
	-0.4

	Test 12 2Rx
	3.3
	4.0
	3.9
	 
	3.4
	3.8
	4.3
	4.4
	0.4
	1.1
	3.9
	0.5
	4.4

	Test 12 4Rx
	-1.5
	0.0
	0.0
	 
	-2.4
	-1.8
	-1.8
	-0.6
	1.0
	2.4
	-1.1
	0.5
	-0.6

	Test 13 2Rx AL 8
	-1.3
	-0.5
	-0.7
	 
	-2.1
	0.2
	-0.7
	-0.7
	0.7
	2.3
	-0.8
	0.5
	-0.3

	Test 13 4Rx AL 4
	-2.5
	-0.8
	-0.8
	 
	-3.7
	-2.0
	-2.0
	-1.7
	1.0
	2.9
	-1.9
	0.5
	TBD

	Test 14 2Rx
	-3.6
	-1.5
	-2.4
	 
	-2.2
	-3.4
	-3.3
	-1.8
	0.8
	2.1
	-2.6
	0.5
	-2.1

	Test 14 4Rx
	-4.7
	-3.6
	-2.0
	 
	-7.2
	-3.0
	-4.5
	-3.1
	1.7
	5.2
	-4.0
	0.5
	TBD

	Test 15 2Rx
	-6.0
	-3.1
	-5.1
	 
	-5.6
	-3.9
	-6.6
	-4.2
	1.2
	3.5
	-4.9
	0.5
	-4.4

	Test 15 4Rx B
	-5.8
	-3.0
	-2.0
	 
	-5.0
	 
	 
	-4.6
	1.5
	3.8
	-4.1
	0.5
	-3.6

	Test 16
	-4.6
	-2.5
	-3.5
	 
	-5.2
	 
	 
	-3.6
	1.1
	2.7
	-3.9
	0.5
	-3.4



Introducing requirements for test cases as summarized in above tables without [] except test 2 2Rx, test 2 4Rx, Test 13 4Rx AL 4, test 14 4Rx, Test 15 4Rx B. For test 2 2Rx, test 2 4Rx, Test 13 4Rx AL 4, test 14 4Rx, Huawei will check and comeback this week. For test 15 4Rx B, introducing requirements with [].
Finalization of PBCH requirements


SNR Requirement derivation for test cases with large span
· Option 1 (Ericsson): Omit results from outliers in test cases where the span limit can be met by excluding those result
· Option 2: Increase margin from 0.5 dB to X dB
· Summary of alignment results:

Summary of requirements
	NR PBCH demodulation tests impairment simulation results
	
	
	
	
	
	
	
	
	
	

	Test number
	Description
	CMCC
	Ericsson
	Intel
	QC
	Huawei
	MTK
	STD
	SPAN
	AVE
	Margin
	AVE+margin

	Test 1 2Rx
	With SSB index knowledge
	-8.7
	-9.9
	-8.3
	-8.8
	-8.0
	-9.3
	0.7
	1.9
	-8.8
	0.5
	-8.3

	Test 1 4Rx
	With SSB index knowledge
	-12.4
	-12.7
	-10.7
	 
	-10.2
	-10.8
	1.1
	2.5
	-11.4
	0.5
	-10.9

	Test 2 2Rx
	With SSB index knowledge
	-7.4
	-8.1
	-6.1
	-6.0
	-6.5
	-7.9
	0.9
	2.1
	-7.0
	0.5
	-6.5

	Test 2 4Rx
	With SSB index knowledge
	-10.1
	-11.7
	-9.3
	-8.9
	-9.6
	-10.9
	1.1
	2.8
	-10.1
	0.5
	-9.6

	Test 3
	With SSB index knowledge
	 
	-9.6
	-7.9
	-7.8
	-7.6
	-9
	0.9
	2.0
	-8.4
	0.5
	-7.9

	Test 4
	With SSB index knowledge
	 
	-8.5
	-8.5
	-7.8
	-7.3
	-8.3
	0.5
	1.2
	-8.1
	0.5
	-7.6

	Test 1a 2Rx
	Without SSB index knowledge
	-6.4
	-8.5
	-7.4
	-8.3
	-6.0
	-6.5
	1.1
	2.5
	-7.2
	0.5
	-6.7

	Test 1a 4Rx
	Without SSB index knowledge
	-9.5
	 
	-10.2
	 
	-8.4
	-9.4
	0.7
	1.8
	-9.4
	0.5
	-8.9

	Test 2a 2Rx
	Without SSB index knowledge
	-5.4
	-6.7
	-5.6
	-5.5
	-5.0
	-6.5
	0.7
	1.7
	-5.8
	0.5
	-5.3

	Test 2a 4Rx
	Without SSB index knowledge
	-9.6
	-10.7
	-8.9
	-8.4
	-8.0
	-9.1
	1.0
	2.7
	-9.1
	0.5
	-8.6

	Test 3a
	Without SSB index knowledge
	 
	-6.8
	-7.0
	-7.3
	-5.6
	-7.3
	0.7
	1.7
	-6.8
	0.5
	-6.3

	Test 4a
	Without SSB index knowledge
	 
	-6.3
	-7.4
	-7.3
	-5.6
	-6.5
	0.7
	1.8
	-6.6
	0.5
	-6.1



· Introduce requirements as above, for Test 1a 4Rx keep requirements with [].

Other proposal:
Intel: Send an LS to RAN5 to inform PBCH requirements not required for conformance test.
E///: RAN5 quite know there will no conformance test cases.


CSI (30 miniutes)
List contributions
	TDoc
	Title
	Source

	R4-1903132
	NR CSI Reporting Simulation Results
	Qualcomm Incorporated

	R4-1902963
	Views on NR UE CSI Reporting Tests
	Qualcomm Incorporated

	R4-1903382
	Summary of FR1 FDD CSI simulation results
	Samsung

	R4-1903383
	Summary of FR1 TDD CSI simulation results
	Samsung

	R4-1903384
	Summary of FR2 TDD CSI simulation results
	Samsung

	R4-1903977
	Simulation results for NR UE CSI tests
	Ericsson

	R4-1902950
	Simulation results and discussion on NR CQI reporting
	Intel Corporation

	R4-1903269
	NR CSI CQI simulation result
	MediaTek inc.

	R4-1903380
	Simulation results for CQI test cases
	Samsung

	R4-1902951
	Simulation results and discussion on NR PMI reporting
	Intel Corporation

	R4-1903270
	NR CSI PMI simulation result
	MediaTek inc.

	R4-1903416
	Simulation results for PMI test in FR2
	NTT DOCOMO, INC.

	R4-1902952
	Simulation results and discussion on NR RI reporting
	Intel Corporation

	R4-1903133
	SNR value for FR2 RI Test case 8.4.2.2, Test 2 and Test 3
	ANRITSU LTD

	R4-1903271
	NR CSI RI simulation result
	MediaTek inc.

	R4-1904226
	Discussion on simulation requirements of NR performance RI tests
	Huawei, HiSilicon



General
Applicability requirements for number of Rx antennas
Candidate options for discussion:
Proposal 1:For 4Rx capable UEs, if the 4Rx tests specified in Sections 6.2.3, 6.3.3 and 6.4.3 are tested, the test coverage can be considered fulfilled without executing the corresponding 2Rx tests in Sections 6.2.2, 6.3.2 and 6.4.2. (QC)
Discussion
TBA
Agreements
TBA 
 PDCCH parameters for CSI tests
Candidate options for discussion:
Proposal 1: Use the following values for missing test parameters: (QC)
· PDCCH interleaving = Interleaved
· PDCCH REG bundle size = 6
· PDCCH Interleaver Row size = 2
Discussion

· Offline 
CQI reporting
Test SNR points for static CQI test cases
Previous agreements:
· FR1 2Rx FDD:[8/9]dB, [14/15]dB
· FR1 4Rx FDD :[5/6]dB, [11/12]dB
· FR1 2Rx TDD:[8/9]dB, [14/15]dB
· FR1 4Rx TDD :[5/6]dB, [11/12]dB
· FR2 2Rx:[8/9]dB, [14/15]dB
Proposals:
Remove [] for static CQI requirements
Intel: we want to keep [] for all the CSI test cases. Prefered to remove [] in next meeting.

Wideband CQI test cases
Previous agreements:
[image: ]

[image: ]

[image: ]

Proposal:
Remove [] for wideband CQI test cases

Sub-band CQI test cases
Previous agreements：
· Number of Tx 
· Option 1： 1Tx
· Option 2： 2Tx  (baseline)
· Companies are encouraged to bring results among 0~20 dB with 2dB step size:
· 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
· Decide test points and test requirements in RAN4#90 based on companies’ results

MIMO TX 
Option 2: 2Tx (Qualcomm, Intel)
Agreement: Introducing sub-band CQI  test cases with 2Tx.
Requirements:
Proposal 1: Select following SNR test points for SB CQI tests: (Intel)
· [8dB/9dB] and [14dB/15dB] for 2x2 test cases; and
· [5dB/6dB] and [11dB/12dB] for 2x4 test cases.
Proposal 2: For FR1 FDD/TDD 2Rx/4Rx SB CQI test cases, the requirements are defined as follows: (Intel)
· α% = [2]%;
· β% = [55]%;
· γ = [1.05];
· BLER > [0.02].
Agreement for sub-band CQI requirements:
Proposal 1: Select following SNR test points for SB CQI tests: 
· [8dB/9dB] and [14dB/15dB] for 2x2 test cases; and
· [5dB/6dB] and [11dB/12dB] for 2x4 test cases.
Proposal 2: For FR1 FDD/TDD 2Rx/4Rx SB CQI test cases, the requirements are defined as follows: (Intel)
· α% = [2]%;
· β% = [55]%;
· γ = [1.05];
· BLER > [0.02].

· FDD 2x2
	Company
	SNR
	% of CQI 0 offset
	THT gain
	BLER

	Intel [R4-1902950 ]
	8
	30.60%
	1.50
	0.0971

	Intel [R4-1902950 ]
	14
	25.80%
	1.60
	0.1206

	E/// [ R4-1903977 ]
	8
	41%
	2.34
	0.12

	E/// [ R4-1903977 ]
	14
	39%
	1.53
	0.08

	MTK [ R4-1903269 ]
	8
	14%
	1.62
	0.26

	MTK [ R4-1903269 ]
	14
	9%
	1.72
	0.10

	QC [ R4-1903132 ]
	10
	17.64%
	3.05
	0.10

	QC [ R4-1903132 ]
	14
	12.47%
	1.94
	0.06

	Samsung
	8
	N/A
	N/A
	N/A

	Samsung
	14
	N/A
	N/A
	N/A



· FDD 2x4
	Company
	SNR
	% of CQI 0 offset
	THT gain
	BLER

	Intel [R4-1902950 ]
	6
	33.65%
	1.51
	0.104

	Intel [R4-1902950 ]
	12
	25.55%
	2.16
	0.207

	E/// [ R4-1903977 ]
	6
	33%
	2.35
	0.09

	E/// [ R4-1903977 ]
	12
	34%
	2.29
	0.12

	MTK [ R4-1903269 ]
	6
	19%
	1.63
	0.22

	MTK [ R4-1903269 ]
	12
	17%
	1.71
	0.08

	QC [ R4-1903132 ]
	6
	20.98%
	1.81
	0.16

	QC [ R4-1903132 ]
	12
	14.48%
	1.70
	0.14

	Samsung
	N/A
	N/A
	N/A
	N/A

	Samsung
	N/A
	N/A
	N/A
	N/A


· 
· TDD 2x2
	Company
	SNR
	% of CQI 0 offset
	THT gain
	BLER

	Intel [R4-1902950 ]
	8
	30.5%
	1.35
	0.14

	Intel [R4-1902950 ]
	14
	41%
	1.33
	0.16

	E/// [ R4-1903977 ]
	8
	40%
	2.28
	0.10

	E/// [ R4-1903977 ]
	14
	39%
	1.96
	0.19

	MTK [ R4-1903269 ]
	8
	10%
	1.94
	0.12

	MTK [ R4-1903269 ]
	14
	10%
	1.75
	0.05

	QC [ R4-1903132 ]
	10
	10.50%
	1.25
	0.19

	QC [ R4-1903132 ]
	14
	17.84%
	1.11
	0.20

	Samsung
	N/A
	N/A
	N/A
	N/A

	Samsung
	N/A
	N/A
	N/A
	N/A


· 
· TDD 2x4
	Company
	SNR
	% of CQI 0 offset
	THT gain
	BLER

	Intel [R4-1902950 ]
	6
	42.40%
	1.54
	0.12

	Intel [R4-1902950 ]
	12
	26.90%
	2.11
	0.23

	E/// [ R4-1903977 ]
	6
	33%
	1.92
	0.24

	E/// [ R4-1903977 ]
	12
	31%
	1.80
	0.17

	MTK [ R4-1903269 ]
	6
	12%
	1.75
	0.09

	MTK [ R4-1903269 ]
	12
	16%
	1.50
	0.04

	QC [ R4-1903132 ]
	6
	16.79%
	1.79
	0.05

	QC [ R4-1903132 ]
	12
	14.71%
	1.49
	0.06

	Samsung
	N/A
	N/A
	N/A
	N/A

	Samsung
	N/A
	N/A
	N/A
	N/A





PMI reporting

Previous agreements
PMI test requirements
· FR1 FDD:
· 4T2R, 4T4R: [1.3]
· 8T2R, 8T4R: [1.5]
· FR1 TDD:
· 4T2R, 4T4R: [1.3]
· 8T2R, 8T4R: [1.5]
· FR2 TDD: 
· FR2 TDD 2T2R (DDSU): [1.05]
· FR2 TDD 2T2R (DDDSU): [1.05]

Proposals:
Remove [] for wideband CQI test cases


RI Test

Previous agreements:
FR1 FDD/TDD 2x2
[image: ]

FR2 TDD 2x2
[image: ]
· For FR2 TDD RI test case, revised Test 2 and Test 3 SNR points from 20dB to 16dB
We would to check above proposal in this week 
FR1 FDD/TDD 4Rx test
[image: ]

Issue 1: Requirements for Test 1 and test 4 in 4Rx 
Candidate options for discussion:

Proposal 1: For “Test 1” in Table 1, FR1 FDD/TDD 2x4 RI test, the requirements are defined as follows: (Intel)
· SNR point = [-2]dB;
· Gamma2, γ = [0.9].
Proposal 2: For “Test 4” in Table 1, FR1 FDD/TDD 4x4 RI test, the requirements are defined as follows: (Intel)
· SNR point = [22]dB;
· Gamma2, γ = [0.9].


FDD 2x4
	Company
	SNR
	Gamma2

	Intel [ R4-1902952 ]
	-2
	1.86

	E/// [ R4-1903977 ]
	-2
	1.05

	MTK [ R4-1903271 ]
	0
	1.10

	QC [ R4-1903132 ]
	-2
	N/A

	Samsung [RAN4#90 results]
	-2
	1.24



FDD 4x4
	Company
	SNR
	Gamma2

	Intel [ R4-1902952 ]
	22
	1.04

	E/// [ R4-1903977 ]
	22
	1.00

	MTK [ R4-1903271 ]
	20
	1.10

	QC [ R4-1903132 ]
	25
	1.04

	Samsung [RAN4#90 results]
	22
	1.21



TDD 2x4
	Company
	SNR
	Gamma2

	Intel [ R4-1902952 ]
	-2
	1.96

	E/// [ R4-1903977 ]
	-2
	1.03

	MTK [ R4-1903271 ]
	0
	1.13

	QC [ R4-1903132 ]
	-4
	1.03

	Samsung [RAN4#90 results]
	-2
	1.11



TDD 4x4
	Company
	SNR
	Gamma2

	Intel [ R4-1902952 ]
	22
	1.01

	E/// [ R4-1903977 ]
	22
	1.00

	MTK [ R4-1903271 ]
	20
	1.09

	QC [ R4-1903132 ]
	25
	1.14

	Samsung [RAN4#90 results]
	22
	1.28



Channel Model
Proposal from QC:  Proposal 3: Clarify the rounding of sum power in dB of merged taps in Step 6 of channel model simplification process.
->Huawei planned to draft a CR for this issue in this week.
Draft CRs for TS 38.101-4 (1 hour)


Draft CRs for generic sections

SNR definition for FR2
	R4-1904273
	Draft CR to TS 38.101-4 on SNR, Es and Noc setup
	Intel Corporation


->Return to 
	R4-1902885
	Draft CR on DL power allocation for TS 38.101-4
	Intel Corporation


· Agreed 

Draft CRs for PDSCH

Normal PDSCH
	R4-1902882
	Draft CR on FR1 normal PDSCH demodulation requirements
	Intel Corporation



QC: number of RBs for CORESET pending on interleaved or non-interleaved.  For CHBW/SCS, units need to be included.
Ericsson: same view as QC for unit of CHBW and SCS
Samsung: prefer to remove HST test case in current stage
->Revised to update requirements and considering above comments


	R4-1904361
	Draft CR on FR2 PDSCH Demodulation Performance Tests
	Qualcomm Incorporated



Intel: would like to check the changing of RMC format.
· Revised to update requirements also considering offline status for formatting change of RMC
BWP and PTRS power ratio
	R4-1904044
	Draft CR to TS38.101-4: Correction to FR2 PDSCH test cases
	MediaTek inc.


->Note, changes for BWP and PTRS can be merged into QC CR
	R4-1904043
	Draft CR to TS38.101-4: Correction to FR1 PDSCH test cases
	MediaTek inc.


->Note, changes for BWP can be merged into Intel CR
TRS configurations
	R4-1904227
	draftCR: Correction on FR2 TRS config
	Huawei, HiSilicon


->Return to, QC want to further check
SDR
	R4-1902883
	Draft CR on FR1 SDR requirements
	Intel Corporation


· Return to, considering PDCCH configurations
	R4-1902884
	Draft CR on EN-DC SDR requirements
	Intel Corporation


· Revised 
	R4-1903131
	Draft CR on FR2 SDR Requirements
	Qualcomm Incorporated


Intel: general fine, would like to offline for wording 
->Revised 
TDD pattern 
	R4-1903896
	Addition of alternative TDD configuration for UE demodulation requirements
	Ericsson, NTT DOCOMO, SoftBank, KDDI


· Revised
RMC

	R4-1904199
	Draft CR on PDSCH DL RMC
	Qualcomm Incorporated


->Return to pending on offline discussion with Intel
HARQ timing
	R4-1902886
	Draft CR on HARQ timing for TDD patterns
	Intel Corporation


->Noted
	R4-1903605
	Draft CR for TR38.101-4 – Corrections TDD UL-DL configurations
	Rohde & Schwarz


->Noted
	R4-1904478
	draftCR on RMC for demod requirement for 38.101-4
	Huawei, HiSilicon



For SU pattern, we agreed to remove TDD SU pattern.
· Revised to consider corrections from R&S and Intel CRs

TDD DL-UL for dynamic TDD test cases
	R4-1902964
	Draft CR on TDD UL-DL Configurations
	Qualcomm Incorporated


Intel would like to check PUCCH configurations
QC: since we already agreed mofify test 1-1 for this configurations, can we include this modifications into FR1 and FR2 PDSCH CRs.
->Revised to update K1 values and also considering offline discussion on PUCCH
Draft CRs for PDCCH/PBCH

PDCCH
	R4-1903234
	Draft CR on FR2 PDCCH demodulation requirements
	CATT


QC: QCL information missing for CSI-RS for BM
· Revised to update requirements and QCL info CSI-RS of BM
	R4-1904386
	draftCR: Updates to FR1 PDCCH demodulation requirements
	Huawei, HiSilicon


· Revised to update requirements 
PBCH

	R4-1903471
	Draft CR on PBCH requirements
	CMCC


· Not uploaded yet

Draft CRs for CSI


Applicability of requirements
	R4-1904268
	Draft CR on Applicability of requirements for FR1 CSI Reporting Tests
	Qualcomm Incorporated


->Noted, contents can be included in Samsung CR
	R4-1903387
	Draft CR for adding applicable rules on CSI test cases: 6, 8, 10
	Samsung


->Agreed
Beamforming model
	R4-1903388
	Draft CR for Beamforming model: Annex B.4.1
	Samsung


QC: N_CSI did not used?
· Revised to modify based in QC comment for N_CSI
CSI requirements
	R4-1902953
	Draft CR on NR CSI reporting
	Intel Corporation


->Noted, such modifications can be included in Samsung CR 
	R4-1903386
	Draft CR for modification on CSI test cases: 6, 8, 10
	Samsung


For test 2 in FR2 PMI test cases, TDD pattern, CSI-RS offset need to be changed
· Revised to update requirements
BWP configurations
	R4-1904045
	Draft CR to TS38.101-4: Correction to FR1 CSI test cases
	MediaTek inc.

	R4-1904046
	Draft CR to TS38.101-4: Correction to FR2 CSI test cases
	MediaTek inc.


· Return to 
R4-1902945 Draft CR to 38.101-4 on Applicability of requirements (Section 5.1.1.2) Intel
->Noted
->The changes in this CR is agreed, related changes can be included in CMCC CR for PBCH.
Draft CRs for Annex B propagation

	R4-1904647
	Draft CR: introduction of single tap high speed channel model
	Huawei Tech.(UK) Co., Ltd


->Return to pending of discussion 
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