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

	R4-1907927
	Work plan for NR performance requirement enhancement WI
	China Telecom
	WI work plan

	R4-1907931
	On CA CQI and FR1 PUSCH 256QAM requirements in Rel-16
	China Telecom
	Proposal 1: Introduce CA CQI requirements in Rel-16 NR performance requirement enhancement WI.

	R4-1909961
	Views on NR Application Layer Throughput Requirements
	Qualcomm Incorporated, BT plc., Verizon Wireless
	Proposal 1: RAN4 agrees to be added as secondary responsibility WG in the proposed Study item in [2] for 5G NR Application Layer Data Throughput Performance.
Proposal 2: RAN4 will define link adaptation throughput requirements to assist RAN5 in defining the application layer throughput requirements.
Proposal 3: Alignment simulation results from different companies will be declared aligned if span of LA throughputs is within +/- X = [5]% of average LA throughput.
Proposal 4: LA requirements can be defined by subtracting Y = [2]% of average LA throughput from impairment simulation results.

	R4-1908148
	LS Reply to RAN5 on updating 38.101-4 with Link Adaptation requirements
	Qualcomm Incorporated
	LS Reply to RAN5

	R4-1908146
	Views on NR CA PDSCH Demodulation Performance Tests
	Qualcomm Incorporated
	Proposal 1: Define FR1 CA PDSCH demodulation performance test cases under following categories:
· Regular CA test cases without any power imbalance.
· Intra-band contiguous CA test cases with power imbalance of 6dB between two carriers.
Proposal 2: Do not define FR2 CA PDSCH demodulation performance tests with power imbalance.

	R4-1908596
	Number of additional DM-RS for high Doppler scenario
	NTT DOCOMO, INC.
	Observation 1: Followings were specified for Rel. 15 FR1 UE normal demodulation tests.
· For low-to-middle Doppler scenarios, 1 additional DMRS tests (no 2 additional DM-RS tests) 
· For high Doppler scenarios, 2 additional DMRSs tests (no 1 additional DM-RS tests)
Observation 2: For early NR deployment, it is typical to use same number of additional DM-RS within a cell.
Observation 3: Considering that most of the UEs are low-to-mid mobility, cell common number of additional DM-RS is 1, if applicable.
Proposal: Introduce high Doppler normal demodulation test, e.g., 400 Hz, with 1 additional DM-RS.
· Alt. 1: Introduce one additional test 
· Alt. 2: Replace one high Doppler test with 1 additional DM-RS

	R4-1908923
	Discussion on scope of NR UE performance requirement enhancement
	CMCC
	Proposal 4: Release independent for UE demodulation requirements need to be specified in Rel-16 WI.
Proposal 5: TS 38.307 need to be included in the “impacted existing TS” in the WID.

	R4-1909892
	PDSCH demodulation requirement for new TDD pattern with 50% uplink
	DOCOMO Communications Lab.
	Proposal 1: Specify a FR2 PDSCH demodulation requirement for the TDD pattern {DSUU} with 120kHz SCS and S=12D:2G.
· Reuse existing test parameters except TDD pattern (and related parameters), e.g.,  test case 2-1 in Table 7.2.2.2.1-4 of TS38.101-4
Observation 1: The new TDD pattern {DSUU} has no impact on the UE RF requirements of NR.

	R4-1909890
	Power imbalance requirement for intra-band EN-DC/NR CA
	DOCOMO Communications Lab.
	Proposal 1: Specify the UE demodulation requirement with power imbalance for intra-band EN-DC/NR CA in Rel.16 WI.
· Detailed simulation assumption is FFS
Proposal 2: 6 dB power imbalance is assumed for above requirement as the same level as LTE CA

	R4-1909217
	Discussion on requirements for the number of TX ports larger than 8 and up to 32
	Huawei, Hisilicon
	Proposal 1: There is no need to define test cases on CQI, PMI and RI test. 
Proposal 2: For LI test, only define test cases based on fixed PMI.



2) [bookmark: _Hlk514409684]Work plan
Proposal (China Telecom, R4-1907927):
	
	UE demodulation and CSI

	
	PDSCH CA
	Tx ports larger than 8 and up to 32
	TDD LTE-NR co-existence

	RAN4 #92
(Aug 2019)
	Way forward on general framework

	RAN4 #92bis
(Oct 2019)
	Initial link simulation assumptions agreed

	RAN4 #93
(Nov 2019)
	Link simulation assumptions agreed

	RAN4 #94
(Feb 2020)
	· Update link simulation assumptions if needed
· Collection of ideal simulation results

	RAN4 #94bis
(Apr 2020)
	· Refine link simulation assumptions if needed
· Collection of updated ideal and impairment results
· Draft CRs endorsed

	RAN4 #95
(May 2020)
	· Collection of updated ideal and impairment results
· CRs approved



Discussion:



Agreement:
The work plan for UE part is agreeable.


3) Scope of NR performance requirement WI
Open issues:
· Include TS 38.307 in the “impacted existing TS” in the WID
· Option 1: Yes (CMCC)
Intel: for the existing items in the WI, it is fine.
Huawei: no new items added.


· Introduction of CA CQI requirements
· Option 1: Yes (China Telecom, CMCC)
QC: fine, but lower priority compared to normal PDSCH requirement
HW: not discuss this issue, just keep the existing WI scope.
Intel: Interested, but it is a RP decision.

· Intra-band contiguous CA test cases with power imbalance
· FR1
· Option 1: define requirements with power imbalance of 6dB between two carriers (Qualcomm, DOCOMO, CMCC)
QC: the current WID does not preclude the configuration of imbalanced  power in the CA test
CMCC/CTC: not normal test, but can add it in the WID if no objection
Intel: not part of normal CA test
Ad chair: anyone objecting this?
No
· FR2
· Option 1: not define requirements (Qualcomm)
Ad chair: any objection?
	No
· Intra-band EN-DC test cases with power imbalance
· FR1
· Option 1: define requirements with power imbalance of 6dB between two carriers (DOCOMO)
QC: if not verify LTE performance, what is the difference with CA power imbalance test?
DCM: band combination is different. For example, UE support EN-DC band combination, but not support CA band combination

Issue 1: not test LTE performance? => Yes
Issue 2: band combination is different
Issue 3: LTE interfering cell is different from NR interfering cell?
· More offline discussion before Sep RP

· High Doppler normal demodulation test, e.g., 400 Hz, with 1 additional DM-RS
· Option 1: Introduce one additional test  (DOCOMO)
· Option 2: Replace one high Doppler test with 1 additional DM-RS (DOCOMO)

QC/Huawei: not needed, otherwise it will be give impression that high Doppler can be handled by 1 additional DMRS
DCM: in the initial deployment, typical configuration is 1 additional DMRS. Agreed to discuss it in Rel-16.
Intel/Huawei: For high Doppler, it is not sufficient to use 1 additional DMRS
· More offline discussion before Sep RP


· Specify a FR2 PDSCH demodulation requirement for the TDD pattern {DSUU} with 120 kHz SCS and S=12D:2G.
· Option 1: Reuse existing test parameters except TDD pattern (and related parameters), e.g.,  test case 2-1 in Table 7.2.2.2.1-4 of TS 38.101-4  (DOCOMO)
Huawei: not needed. From demod point of view, not possible to verify every possible TDD pattern
DCM: In last meeting, we agreed to introduce one additional test.
Intel: fine. Currently, we do not have demod test for low 15% uplink duty cycle.
HW: considering different duty cycles, functionality or demod test?
CMCC: the test purpose is not consider different duty cycles (for output power), but consider operator deployment 
· More offline discussion before Sep RP


· LI test
· Option 1: For LI test, only define test cases based on fixed PMI (Huawei)
Huawei: For define LI test, only based on fixed PMI
Not in the current WI scope.

Discussion:


Agreement:
· Release independent aspect will be discussed in the WI.
· Include TS 38.307 in the “impacted existing TS” in the WID
· Which items can be release independent is a separate discussion

4) Scope of 5G NR Application Layer Data Throughput Performance SI
SID in RP-191590
Proposal:
· Option 1: (Qualcomm, BT plc., Verizon)
· Proposal 1: RAN4 agrees to be added as secondary responsibility WG in the proposed Study item in [2] for 5G NR Application Layer Data Throughput Performance.
· Proposal 2: RAN4 will define link adaptation throughput requirements to assist RAN5 in defining the application layer throughput requirements.
· Proposal 3: Alignment simulation results from different companies will be declared aligned if span of LA throughputs is within +/- X = [5]% of average LA throughput.
· Proposal 4: LA requirements can be defined by subtracting Y = [2]% of average LA throughput from impairment simulation results.
CMCC: clarify the impact of RAN4 since this is a SI.
QC: in LTE, no test in 3GPP, and each operator/vendor designed their own/different tests, which significantly increase the workload for both operators and vendors. Need RAN4 work with link adaptation but not fixed MCS. 
HW: there was similar LTE discussion in RAN5. How to apply the link adaption in the end to end application layer test?
QC: once RAN4 defined the LA requirements, RAN5 can use it.
E///: in June RP, it was decided that RAN4 is not involved in this RAN5 SI.
Intel: agree with E///. 
QC: LA means to test data channel performance with LA but not fixed MCS.
HW: just a different configuration 
Samsung: fix RI?
QC: fix RI/ PMI, follow CQI

Discussion:


Agreement:


	
PDSCH CA requirements
1) Contributions list and summary of proposals
	Tdoc
	Title
	Source
	Proposal

	R4-1907928
	On NR CA PDSCH normal demodulation requirements
	China Telecom
	Proposal 1: Develop NR CA normal demodulation requirement based on per CC performance requirement, which is identical to single carrier performance without extra margin.
Proposal 2: Considering the test coverage, it is proposed to test rank 1 with QPSK and/or 256QAM, rank 2 with 64QAM, rank 2 with 16QAM and type X receiver for 2Rx CC; and test rank 1 with QPSK and/or 256QAM, rank 2 with 64QAM, rank 3 with 16QAM and type X receiver, rank 4 with 16QAM for 4Rx CC.
Proposal 3: For defining per CC demodulation requirements, two alternatives for selecting single carrier channel bandwidth can be considered, and the alternative 2 is preferred. 
· Alternative 1: only cover single carrier channel bandwidths in the completed CA configurations in Rel-15/16, i.e., 
· FR1 FDD: 5, 10, 15, 20, 25, 30, 40, 50 MHz
· FR1 TDD: 10, 40, 50, 60, 80, 90, 100 MHz
· FR2: 50, 100, 200, 400 MHz
· Alternative 2: cover all the possible single carrier channel bandwidths, i.e.,
· FR1 FDD: 5, 10, 15, 20, 25, 30, 40, 50 MHz
· FR1 TDD: 5, 10, 15, 20, 25, 30, 40, 50, 60, 80, 90, 100 MHz
· FR2: 50, 100, 200, 400 MHz
Proposal 4: Use 15kHz, 30kHz and 120kHz SCS for FR1 FDD, FR1 TDD and FR2 respectively.
Proposal 5: For UEs supporting multiple CA configurations and multiple bandwidth combinations for each CA configuration, it is proposed to reuse the same test applicability from LTE. 

	R4-1908146
	Views on NR CA PDSCH Demodulation Performance Tests
	Qualcomm Incorporated
	Proposal 3: For FR1 CA, consider FDD+FDD, FR1 TDD+FR1 TDD and FDD+FR1 TDD CA band combinations and for FR2 CA, consider FR2 TDD +FR2 TDD band combinations.
Proposal 4: Use following BW/SCS in different CA band combination:
·  FR1 FDD+FDD CA: 10MHz/15kHz for each CC
·  FR1 TDD+TDD CA: 100MHz/30kHz for each CC
·  FR1 FDD+TDD CA: FDD carrier with 20MHz/15kHz, TDD carrier with 100MHz/30kHz
·  FR2 TDD+TDD CA: 100MHz/120kHz for each CC
Proposal 5: Define FR1 CA requirements up to 2CCs and FR2 CA requirements up to 8CCs.
Proposal 6: Focus on Rank1 and Rank2 when defining PDSCH CA demodulation performance tests.
Proposal 7: All SA NR CA requirements are applicable to NSA as well. In case of NSA, EUTRA performance will not be verified.
Proposal 8: For band combinations with number of CCs > 2, any 2 CCs matching the test description can be used to verify NR CA requirements.

	R4-1908218
	Discussion on NR CA UE demodulation requirements
	Intel Corporation
	Proposal 1:	Define reference point values for minimum requirements assuming single carrier transmission for each supported channel bandwidth and subcarrier spacing combination.
Proposal 2:	Test UE only for one channel bandwidth combination with maximum aggregated bandwidth for selected CA configuration.
Proposal 3:	Do not list in TS 38.101-4 all tested channel bandwidth combinations for NR Normal CA requirements and provide references to the sections with CA configurations in TS 38.101-1/2.
Proposal 4:	Further study the following aspects of NR Normal CA requirements applicability and test rules: methodology for selection of tested CA configuration and how to handle cases with simultaneous support of different CA scenarios (i.e. inter band and intra band).
Proposal 5:	Use the following simulation assumptions for definition of NR Normal CA requirements
	
	FR1
	FR2

	SSB configuration
	Periodicity 20 ms, Allocated in first slot within 20ms

	PDSCH configuration
	Type A, Start symbol 2, 
Duration 12 (for full DL slots)
	Type A, Start symbol 1, 
Duration 13 (for full DL slots)

	DMRS configuration
	Type 1, 1 additional DMRS, Single symbol

	PTRS configuration 
	N/A
	Frequency density 2, Time density 1

	TRS configuration 
	20 ms periodicity, 2 slots, Offset 10 ms

	TDD UL/Dl patterns
	15 kHz: DDDSU with S=10D+2G+2U
30 kHz: 7DS2U with S=6D+4G+4U
	60 kHz: DDSU with S=11D+3G+0U
120 kHz: DDDSU with S=10D+2G+2U

	FRC
	Rank 1, MCS 13 (16QAM, CR 1/2)

	Channel model
	TDL-A, 30ns, 10Hz
	TDL-A, 30ns, 75Hz

	Test point
	SNR for 70% of Maximum throughput




	R4-1908607
	Views on normal PDSCH demodulation test for CA
	DOCOMO Communications Lab.
	Proposal 1: The same specification process in LTE CA (>=3CC) should be reused for normal NR CA.
· Specify PDSCH normal demodulation requirement for all configurable channel bandwidths and Rx ports
· Apply above single carrier requirement for each CC in tested CA configuration
Proposal 2: Specify normal PDSCH demodulation requirements for all CA configurations specified in TS38.101-1 and TS38.101-2.
Proposal 3: Specify HARQ soft combining performance requirement with 16 HARQ process and low MCS/Rank for limited CA configuration(s)/band combination(s) to verify proper soft combining capability in CA scenario.

	R4-1908923
	Discussion on scope of NR UE performance requirement enhancement
	CMCC
	Proposal 1: No specific requirements for EN-DC, NE-DC and NR-DC will be specified in Rel-16 WI

	R4-1908924
	Discussion on NR CA PDSCH normal demodulation
	CMCC
	Observation 1: The number of NR supported bandwidths is significantly increased compared to LTE (6).
Observation 2: According to TS 38.101-1, at least the following bandwidth/SCS performance for single carrier need to be specified in order to support FR1 CA
· FR1 FDD:
· 10MHz/15KHz
· 20MHz/15KHz
· 5MHz/15KHz
· 20MHz/30KHz
· FR1 TDD
· 40MHz/30KHz, 100MHz/30KHz
· 10MHz/15KHz
Observation 3: According to TS 38.101-2, at least the following bandwidth/SCS performance for single carrier need to be specified in order to support FR2 CA
· FR2 TDD
· 100MHz/120KHz
· 200MHz/120KHz
· 400MHz/120KHz
Observation 4: For FR1+FR2 CA, no additional bandwidth/SCS is needed compared to FR1 CA and FR2 CA.
Hence, we propose that:
Proposal 1: It is proposed to specify NR normal demodulation requirements based on the single carrier approach similar as NR.
Proposal 2: It is proposed not to specify the single carrier requirements of all possible bandwidths for CA in order to reduce the high workload.
Proposal 3: It is proposed to specify the following bandwidth/SCS in order to support CA normal demodulation requirements based on single carrier approach.
· FR1 FDD:
· 10MHz/15KHz
· 20MHz/15KHz
· 5MHz/15KHz
· 20MHz/30KHz
· FR1 TDD
· 40MHz/30KHz
· 100MHz/30KHz
· 10MHz/15KHz
· FR2 TDD
· 100MHz/120KHz
· 200MHz/120KHz
· 400MHz/120KHz

	R4-1908984
	Discussion on applicability for CA demodulation requirements
	CMCC
	Proposal 1: it is proposed to categorize CA capabilities under different duple modes and FRs according to the core spec TS 38.101-1/-2/-3.
Proposal 2: it is proposed that:
· Each supported CA duplex mode need to be tested.
· Each supported CA capability needs to be tested.
· For the UE capable of simultaneous reception or transmission with different numerologies in CA, both same SCSs and different SCSs need to be tested; and for the UE not capable of simultaneous reception or transmission with same numerologies in CA, only same SCSs need to be tested. Whether all possible SCSs will be tested can be further discussed.
Only the largest aggregated CA bandwidth combinations under such SCSs in the test cases supported by UE can be tested.

	R4-1909165
	Discussion on UE demodulation requirements for CA, EN-DC, and NE-DC
	Ericsson
	Proposal 1: RAN4 specify the PDSCH demodulation requirements of CA based on the realistic deployment scenario. 
Proposal 2: RAN4 specifies 2CC PDSCH demodulation requirements with: 
· FR1 Intra-band contiguous CA: FDD+FDD and TDD+TDD
· FR1 Intra-band non-contiguous CA: TDD+TDD
· FR1+FR1 Inter-bad CA: FDD+FDD, TDD+TDD, and FDD+TDD
· FR2 Intra-band contiguous CA: TDD+TDD
· FR2 Intra-band non-contiguous CA: TDD+TDD
· FR1+FR2 Inter-band CA: FDD+TDD and FDD+TDD
Note: FR1 FDD uses SCS=15kHz, FR1 TDD uses SCS=30kHz and FR2 TDD uses SCS=120kHz.
Proposal 3: RAN4 specify the PDSCH demodulation requirements with CC > 2 according to the existing CA combinations specified or to be specified in TS38.101-1/2/3 in Rel-16.
Proposal 4: NR CA PDSCH demodulation requirements are also applicable for EN-DC tests. 
Proposal 5: RAN4 specifies the NE-DC PDSCH demodulation requirements with NR FR1 FDD and LTE FDD.

	R4-1909166
	Discussion on UE demodulation requirements for NR-DC
	Ericsson
	Proposal: RAN4 specify the PDSCH demodulation requirements for NR-DC with the following scenario:
	Test number
	Frequency range
	DC Type
	Duplex mode
	SCS

	1
	FR1+FR2
	Inter-band 
	TDD+TDD
	30+120




	R4-1909167
	Way forward on NR PDSCH demodulation requirements for CA, EN-DC, NE-DC, and NR-DC
	Ericsson
	WF

	R4-1909853
	Discuss on Rel-16 UE demodulation performance requirements for CA
	Huawei, HiSilicon
	Proposal 1: Define the CA PDSCH normal demodulation requirements based on the Rel-15 core specifications TS 38.101-1/2/3
Proposal 2: Define performance requirements for all channel bandwidths listed in Table 5.3.2-1 of TS 38.101-1[2] and TS 38.101-2[3] for FR1 and FR2 by focusing on 15kHz SCS for FR1 FDD, 30kHz SCS for FR1 TDD and 120kHz SCS for FR2 TDD by reusing LTE per CC structure for NR Rel-16 CA PDSCH performance requirements.
Proposal 3: Define NR Release 16 CA PDSCH UE demodulation requirements for FR1 with the following configurations:
· Antenna configuration: 2x2 and 2x4, ULA Low
· Modulation and Code rate: QPSK and 0.30
· Propagation condition: TDLC300-100
· TDD UL-DL pattern: FR1.30-1, i.e. 7DS2U with S=6:4:4
Proposal 4: Not list all specific largest aggregated bandwidth combination for CA configurations with different number of DL CCs and just give the following test applicability rule to make the specification maintenance easier:
· For UEs supporting different CA configurations and bandwidth combination sets, choose any one of the supported CA capabilities with the largest aggregated CA bandwidth combination.  
Proposal 5: Define NR Release 16 CA PDSCH UE demodulation requirements for FR2 with the following configurations:
· Subcarrier spacing: 120kHz
· Antenna configuration: 2x2, ULA Low
· Modulation and Code rate: QPSK and 0.30
· Propagation condition: TDLC60-300
· TDD UL-DL pattern: FR2.120-1, i.e. DDDSU with S=10:2:2
Proposal 6: No additional requirements need to be defined for NR CA PDSCH demodulation requirements for EN-DC and NGEN-DC, i.e. reuse the existing requirements defined in section 9.2B.1 of TS 38.101-4.

	R4-1909854
	draftCR: test structure for NR FR1 CA normal demodulation requirements
	Huawei, HiSilicon
	Draft CR for FR1

	R4-1909855
	draftCR: test structure for NR FR2 CA normal demodulation requirements
	Huawei, HiSilicon
	Draft CR for FR2



2) [bookmark: _Hlk514434712]General issues
Open issues:
· General approach for developing CA normal demodulation requirement:
· Option 1 (China Telecom, Intel, DOCOMO, CMCC, Huawei): 
· Develop NR CA normal demodulation requirement based on per CC performance requirement, which is identical to single carrier performance without extra margin. 
· CA configurations / number of NR CCs:
· Option 1: According to the CA combinations in TS 38.101-1/2/3 (Ericsson, China Telecom, Huawei, DOCOMO)
· Option 1a: Based on the Rel-15 specifications (Huawei)
· Option 1b: Based on the Rel-16 specifications (Ericsson, China Telecom, CMCC)
· Option 1c: Based on the latest core specifications (Intel?)

Intel: define generic requirement covering all the CA configurations in core spec, not limit one specific release. 
CMCC: if based on Rel-15 spec, there will be many additional work in the future.
HW: which version for Rel-16, it is updated every quarter. Strong view to use the Rel-15. 
CMCC: it will be difficult to do the work based on Rel-15 core spec, for example, inter-band CA with three bands is introduced in Rel-16.
Intel: Currently focus on Rel-16 core spec, and conduct the work in a forward compatible way. Develop the methodology in a forward compatible way. 
CMCC: consider that performance work can be finished half a year later after the completion of core requirement.

· Option 2 (Qualcomm)
· FR1: up to 2. For band combinations with number of CCs > 2, any 2 CCs matching the test description can be used to verify NR CA requirements
· FR2: up to 8
· EN-DC, NE-DC:
· Option 1 (Qualcomm, CMCC, Huawei, Ericsson): 
· All NR CA requirements are applicable to EN-DC and NE-DC with CA. In case of EN-DC and NE-DC, EUTRA performance will not be verified. 
· Option 2 (Ericsson):
· EN-DC: NR CA PDSCH demodulation requirements are also applicable for EN-DC tests.
· NE-DC: Specify the NE-DC PDSCH demodulation requirements with NR FR1 FDD and LTE FDD.
· NR-DC:
· Option 1 (CMCC): 
· All NR CA requirements are applicable to NR-DC with CA. No specific requirements for NR-DC will be specified. 
· Option 2 (Ericsson): 
· Specify the PDSCH demodulation requirements for NR-DC with the following scenario:
	Test number
	Frequency range
	DC Type
	Duplex mode
	SCS

	1
	FR1+FR2
	Inter-band 
	TDD+TDD
	30+120


CMCC: our understanding is only CA is included in the WI scope.
HW: belong to late drop?


Discussion:


Agreement:
· General approach for developing CA normal demodulation requirement:
· Develop NR CA normal demodulation requirement based on per CC performance requirement, which is identical to single carrier performance without extra margin. 
· CA configurations / number of NR CCs:
· Develop the methodology in a forward compatible way.
· For the exact CA capability and single CC channel bandwidth, FFS based on the Rel-15/16 core spec.
· EN-DC, NE-DC:
· All NR CA normal demodulation requirements are applicable to EN-DC and NE-DC with CA. In case of EN-DC and NE-DC, EUTRA performance will not be verified. 
· NR-DC:
· All NR CA normal demodulation requirements are applicable to NR-DC with CA. No specific requirements for NR-DC will be specified. 


3) Duplex, SCS, channel bandwidth
Open issues:
· Duplex mode:
· Option 1 (Qualcomm, CMCC, Ericsson):
· FR1: FDD+FDD CA, TDD+ TDD CA, FDD+ TDD CA 
· FR2: TDD + TDD CA
· Single CC SCS:
· FR1: 
· Option 1 (Qualcomm, Ericsson, China Telecom, Huawei): 
· FR1 FDD: 15kHz
· FR1 TDD: 30kHz 
· Option 2 (CMCC, Intel): 
· FR1 FDD: 15kHz, 30kHz
· FR1 TDD: 15kHz, 30kHz
· Option 3 (CMCC): 
· FR1 FDD: 15kHz
· FR1 TDD: 15kHz, 30kHz
CMCC: for FR1 FDD, ok to remove 30kHz; for TDD, include 15kHz considering refarming band.
Intel: cover all the scenarios if agreed to define requirement in a generic way.
QC: if consider all the possibility, the number of simulation cases will be very large, and few companies will do simulation for each case.
HW: consider the typical scenarios in the current network.
E///: discuss together with channel bandwidth.

· FR2 TDD: 
· Option 1: 120kHz (Qualcomm, Ericsson, China Telecom, Huawei, CMCC)
· Option 2: 120kHz, 60kHz (Intel)



· Single CC channel bandwidth:
· Option 1: only cover single carrier channel bandwidths in the completed CA configurations in Rel-15/16, i.e., (China Telecom)
· FR1 FDD: 5, 10, 15, 20, 25, 30, 40, 50 MHz, 15kHz SCS
· FR1 TDD: 10, 40, 50, 60, 80, 90, 100 MHz, 30kHz SCS
· FR2 TDD: 50, 100, 200, 400 MHz, 120kHz SCS
· Option 2: cover all the possible single carrier channel bandwidths, i.e., (China Telecom, Huawei)
· FR1 FDD: 5, 10, 15, 20, 25, 30, 40, 50 MHz, 15kHz SCS
· FR1 TDD: 5, 10, 15, 20, 25, 30, 40, 50, 60, 80, 90, 100 MHz, 30kHz SCS
· FR2 TDD: 50, 100, 200, 400 MHz, 120kHz SCS
· Option 3 (DOCOMO, Intel):
· All configurable channel bandwidths for all the configurable SCSs
· Option 4 (Qualcomm):
· FR1 FDD: 10, 20 MHz, 15kHz SCS
· FR1 TDD: 100 MHz, 30kHz SCS
· FR2 TDD: 100MHz, 120kHz SCS
· Option 5 (CMCC):
· FR1 FDD
· 5, 10, 20 MHz, 15kHz SCS
· 20MHz, 30kHz SCS
· FR1 TDD
· 40, 100 MHz, 30kHz SCS
· 10MHz, 15kHz SCS
· FR2 TDD: 100, 200, 400 MHz, 120kHz SCS

CMCC: in LTE, the number of channel bandwidths is limited. Consider the general approach to select the bandwidth.
HW: how to consider all the configurable parameters.
R&S: For FR2, consider the OTA test limit, especially for high SNR. Current test is mainly for 50/100MHz. If consider the larger CHBW, or more CCs, the achievable SNR will be worse. Current analysis is based on 50MHz single CC CHBW. CHBW beyond 50MHz will be an issue.
QC: it depends on the MCS and SNR
Keysight: single CC CHBW has higher impact compared to the MCS. Share PA for all the CCs under test for intra-band CA.
QC: if consider different MCSs and ranks, the number of tests will be even larger. Not limit the test based on the current testability, for example, for SDR, we consider all the CHBW combinations.

For the simulation work: 
Option 1: All configurable channel bandwidths for all the configurable SCSs (Intel, DCM)
Note: not consider FR1 60kHz SCS
Option 2: down-select considering the typical scenario and CA configurations in the core spec
Option 2a: down-select to ensure each CA configuration can be tested. (CMCC, E///)
Option 2b: down-select to ensure the maximum aggregated channel bandwidth combination for each CA configuration can be tested. (CMCC, QC, Huawei, E///)

Intel: focus on 1 MCS and 1 test
CMCC: clarify that the number of CHBWs to be simulated is larger for option 2b compared to option 2a.
Intel: for option 2b, based on Rel-15 or Rel-16?
DCM: consider UE reporting is different from LTE. For NR, it is per UE, per BC and per CC.


Discussion:

Agreement:
· Duplex mode:
· FR1: FDD+FDD CA, TDD+ TDD CA, FDD+ TDD CA 
· FR2: TDD + TDD CA
· For the simulation work: 
· Option 1: All configurable channel bandwidths for all the configurable SCSs 
· Note: not consider FR1 60kHz SCS
· Option 2: down-select considering the CA configurations in the core spec
· Option 2a: down-select to ensure each CA configuration can be tested. 
· Option 2b: Down-select to ensure the maximum aggregated channel bandwidth combination for each CA configuration can be tested.
· For option 2a/2b
· Till next March, focus on the CA configuration in Rel-16 June 2019 version
· From next March to next Sep, cover the CA configurations in Rel-16 Mar 2020 version
· Need to update the WI completion date
· Further discussion during this meeting considering the UE bandwidth reporting mechanism for NR
· For FR2 test, encourage TE vendors to provide analysis on the achievable SNR for larger aggregated CHBW.
· Provide two numbers for 28GHz and 39GHz.



4) Test coverage and parameters
· Rank:
· For 2Rx 
· Option 1: rank 1, 2  (China Telecom, Qualcomm, DCM, MTK)
· Option 2: rank 1 (Intel, Huawei)
· Option 3: rank 2  (Intel, Huawei)
  Intel : different rank/MCS have already covered in single CC test
	Huawei: similar view, try to reduce the number of test cases
 China Telecom : CA is for high rate data transmission
QC: have requirements for both rank 1 and 2, and define the test applicablity to reduce test effort.
	Huawei: simulation workload need also be considered. 

· For 4Rx 
· Option 1: rank 1 or rank 2 (Intel, Huawei)
· Option 2: rank 1, 2  (Qualcomm)
· Option 3: rank 1, 2, 3, 4 (China Telecom, DCM)
· MCS:
· Option 1: MCS 13 (16QAM, CR 1/2) (Intel, Huawei)
China Telecom: usually CA is for UE in good channel condition
	Huawei: our point to have only one MCS, anyone is OK
· Option 3: cover QPSK, 16QAM,  64QAM and 256QAM in different tests (China Telecom) 
· Option 4: pick one modulation order (Huawei, )

DCM: need to check the UE capability


· Receiver type:
· Option 1: MMSE-IRC and R-ML (China Telecom)
· Option 2: MMSE-IRC (Intel, QC, Huawei, MTK)

· HARQ process number:
· Option 1: 16 HARQ process for limited CA configuration(s)/band combination(s) to verify proper soft combining capability in CA scenario (DOCOMO)
· Option 2: no special test for soft combining test in CA (Intel, QC, Huawei)
DCM/CTC: discuss the test parameter for CA, it is in the WI scope
	Intel: not in the current WI scope
QC: for UEs in bad channel condition, it will not use CA
Intel: use 30% TP metric
	DCM: open 

· Throughput test point:
· Option 1: 70% TP (Intel)
QC: for power imbalance test, discuss separately

· Antenna configuration for MMSE-IRC:
· FR1:
· Option 1: 2x2 and 2x4, ULA Low (Huawei)
DCM : the tx antenna number depened on the dicussion on RI

· FR2:
· Option 1: 2x2, ULA Low (Huawei)
· Propagation condition:
· FR1:
· Option 1: TDLA30-10 (Intel, QC)
· Option 2: TDLC300-100 (Huawei)
· FR2: 
· Option 1: TDLA30-75 (Intel, QC)
· Option 2: TDLC60-300 (Huawei)
· TDD UL-DL pattern:
· FR1 15kHz:
· Option 1: DDDSU with S=10:2:2 (Intel)
Not agreed to consider FR1 15kHz TDD
· FR1 30kHz:
· Option 1: 7DS2U with S=6:4:4 (Huawei, Intel)
No objection
· FR2 60kHz:
· Option 1: DDSU with S=11:3:0 (Intel)
Huawei: not agreed to consider FR2 60kHz
· FR2 120kHz:
· Option 1: DDDSU with S=10:2:2 (Huawei, Intel)
· SSB configuration:
· Option 1: Periodicity 20 ms, Allocated in first slot within 20ms (Intel)
· PDSCH configuration
· FR1:
· Option 1: Type A, Start symbol 2,  Duration 12 (for full DL slots) (Intel)
· FR2:
· Option 1: Type A, Start symbol 1, Duration 13 (for full DL slots) (Intel)
· DMRS configuration
· Option 1: Type 1, 1 additional DMRS, Single symbol (Intel)
· PTRS configuration for FR2 
· Option 1: Frequency density 2, Time density 1 (Intel)
· TRS configuration
· Option 1: 20 ms periodicity, 2 slots, Offset 10 ms (Intel)

Discussion:


Agreement:
· Rank:
· For 2Rx 
· Option 1: rank 1, 2 
· Option 2: rank 1 
· Option 3: rank 2  
· For 4Rx 
· Option 1: rank 1 or rank 2
· Option 2: rank 1, 2 
· Option 3: rank 1, 2, 3, and 4
· MCS:
· Option 1: MCS 13 (16QAM, CR 1/2) 
· Option 3: cover QPSK, 16QAM,  64QAM and 256QAM in different tests 
· Receiver type:
· MMSE-IRC, FFS for R-ML
· HARQ process number:
· FFS: 16 HARQ process for limited CA configuration(s)/band combination(s) to verify proper soft combining capability in CA scenario
· Throughput test point:
· 70% TP for normal CA test
· Antenna correlation for MMSE-IRC:
· ULA Low
· Propagation condition:
· FR1:
· TDLA30-10 
· FR2: 
· TDLA30-75 
· TDD UL-DL pattern:
· FR1 30kHz:
· Option 1: 7DS2U with S=6:4:4
· FR2 120kHz:
· Option 1: DDDSU with S=10:2:2
· SSB configuration:
· Option 1: Periodicity 20 ms, Allocated in first slot within 20ms 
· PDSCH configuration
· FR1:
· Option 1: Type A, Start symbol 2,  Duration 12 (for full DL slots) 
· FR2:
· Option 1: Type A, Start symbol 1, Duration 13 (for full DL slots)
· DMRS configuration for FR1 and FR2
· Option 1: Type 1, 1 additional DMRS, Single symbol 
· PTRS configuration for FR2 
· Option 1: Frequency density 2, Time density 1
· TRS configuration for FR1 and FR2
· Option 1: 20 ms periodicity, 2 slots, Offset 10 ms



5) Test applicability rule
· Categorization of CA capabilities:
· Option 1 (CMCC):
· FR1:
· Intra-band contiguous CA: TDD+TDD, FDD+FDD
· Intra-band non-contiguous CA: TDD+TDD, FDD+FDD
· Inter-band CA (with 2 bands) : TDD+TDD, FDD+FDD, FDD+TDD
· Inter-band CA (with 3 bands) : TDD+TDD, FDD+FDD, FDD+TDD
· FR2:
· Intra-band contiguous CA: TDD+TDD
· Intra-band non-contiguous CA: TDD+TDD
· Inter-band CA: TDD+TDD  (after March 2020)
· FR1+FR2:
· Inter-band CA (with 2 bands): FDD+TDD, TDD+TDD

QC: are we going to list all these capabilities?
 	CMCC : in LTE, we defined the capabilities, the applicability rule is related to CA capability definition.
Intel : discuss whether to test all capabilities or one of them
E///: for inter-banc CA FR2, any combinations ?
	CMCC : currently no, but ongoing work in RF room. Do the work phase by phase


· Option 2 (Ericsson) (for 2CCs):
· FR1:
· Intra-band contiguous CA: FDD+FDD, TDD+TDD
· Intra-band non-contiguous CA: TDD+TDD
· Inter-band CA: FDD+FDD, TDD+TDD, FDD+TDD
· FR2 
· Intra-band contiguous CA: TDD+TDD
· Intra-band non-contiguous CA: TDD+TDD
· FR1+FR2 
· Inter-band CA: FDD+TDD and FDD+TDD
· Test applicability w.r.t. CA duplex mode (e.g., TDD+TDD, FDD+FDD, FDD+TDD CA)
· Issue #1: Test each supported CA duplex mode?
· Option 1: Yes (CMCC, China Telecom)
· Issue #2: Differentiation of TDD Pcell and FDD Pcell for FDD+TDD CA?
· Option 1: Yes (Follow LTE)
· Option 2: 
· Test applicability w.r.t. CA capability (e.g., intra-band contiguous, intra-band non-contiguous, or inter-band CA with x bands)
· Option 1: Test each supported CA capability (CMCC, China Telecom)
· Option 2: Further study (Intel)
· Test applicability w.r.t. CA configuration
· Option 1: Reuse LTE approach (China Telecom)
· Option 2: Further study to define unified approach for different scenarios, e.g., for 2 Rx and 4 Rx UEs (Intel)
· Test applicability w.r.t. channel bandwidth combination
· Option 1: Test UE only for one channel bandwidth combination with maximum aggregated bandwidth for selected CA configuration. (Intel, China Telecom)
· Option 2: Only the largest aggregated CA bandwidth combinations under such SCSs in the test cases supported by UE can be tested. (CMCC)
· Test applicability w.r.t. different SCSs
· Option 1 (CMCC): 
· for the UE capable of simultaneous reception or transmission with different numerologies in CA, both same SCSs and different SCSs need to be tested; and 
· for the UE not capable of simultaneous reception or transmission with same numerologies in CA, only same SCSs need to be tested. 
· Whether all possible SCSs will be tested can be further discussed. 

Discussion:


Agreement:
Discuss the test applicability later.


6) Specification draft
· List of channel bandwidth combinations in TS 38.101-4:
· Option 1 (Intel, Huawei): 
· Do not list in TS 38.101-4 all tested channel bandwidth combinations for NR Normal CA requirements and provide references to the sections with CA configurations in TS 38.101-1/2. 

Discussion:

Agreement:

Intel volunteers to draft the WF on PDSCH CA normal demodulation requirements.

Tx ports larger than 8 and up to 32
1) Contributions list and summary of proposals
	Tdoc
	Title
	Source
	Proposal

	R4-1908923
	Discussion on scope of NR UE performance requirement enhancement
	CMCC
	Proposal 2: Both PMI and/or CRI reporting and PDSCH demodulation requirements for larger TX ports (8~32) need to be specified in Rel-16 WI. 

	R4-1907929
	General views on PMI reporting requirements for larger number of Tx ports
	China Telecom
	Proposal 1: Introduce PMI reporting requirements for 16 and 32 Tx ports in FR1.
Proposal 2: Prioritize type I single panel codebook.
Proposal 3: Use (N1, N2) = (8, 1) for 16 Tx ports, and (N1, N2) = (8, 2) for 32 Tx ports
Proposal 4: Cover both wideband PMI and subband PMI reporting.
Proposal 5: Consider up to rank 4 for 4Rx UE, and up to rank 2 for 2Rx UE.	
Proposal 6: For the propagation channel, CSI-RS resources & CSI reporting type, test metric, it is proposed to reuse the Rel-15 assumptions as baseline, i.e.,
· High XP TDLA30-5 channel with beam steering applied
· Aperiodic CSI-RS resources and CSI reporting
· Test metric: relative throughput ratio between following PMI and random PMI at SNR point corresponding to 90% TP with follow PMI

	R4-1908199
	Discussion on introducing requirements with more than 8Tx ports
	Intel Corporation
	Proposal #1: We recommend considering the following options for simulation parameters for PMI test cases with larger number of antenna ports:
Number of Tx Ports: 12, 16, 24, 32 
Number of Rx antenna: 2Rx, 4Rx
Number of MIMO layers: up to 2
Codebook: Type I Single panel codebook
MCS: Higher MCS and modulation order
Antenna array: X-pol with different combinations of horizontal and vertical elements
Frequency range: FR1
Proposal #2: Introduce PMI reporting requirements with > 8Tx ports. PDSCH demodulation is covered in PMI requirements.
Proposal #3: FFS if CRI requirements with larger number antenna ports are to be introduced
Proposal #4: RAN4 further discusses simulation parameters and introduces test cases with larger than 8 and up to 32 Tx ports

	R4-1909217
	Discussion on requirements for the number of TX ports larger than 8 and up to 32
	Huawei, Hisilicon
	Proposal 3: Only define test cases on 8 Tx ports which is supposed to be the required UE ability.

	R4-1909242
	Simulation assumptions for CSI requirements for the number of TX ports larger than 8 and up to 32
	Ericsson
	Reusing Rel-15 PMI simulation assumptions with test metric 
· Relative Throughput ratio between following PMI and random PMI at SNR point corresponding to 90% TP with follow PMI.
Reusing Rel-15 test setup gives us 10MHz/15kHz (CBW/SCS) for FDD and 40MHz/30kHz (CBW/SCS) TDD, and with new requirements for antenna configuration (both for FDD and TDD):
· 2Rx requirements:
· 16Tx: (N1,N2) = (4,2), (O1,O2) = (4,4), XP High 
· 32Tx: (N1,N2) = (4,4), (O1,O2) = (4,4), XP High
· 32Tx: (N1,N2) = (8,2), (O1,O2) = (4,4), XP High
· 4Rx requirements:
· 16Tx: (N1,N2) = (4,2), (O1,O2) = (4,4), XP High 
· 32Tx: (N1,N2) = (4,4), (O1,O2) = (4,4), XP High
· 32Tx: (N1,N2) = (8,2), (O1,O2) = (4,4), XP High

	R4-1909243
	CSI requirements for the number of TX ports larger than 8 and up to 32
	Ericsson
	Proposal 1: Prioritize antenna configuration (4,2) for 16 ports CSI-RS and for 32 ports prioritize (4,4), and (8,2).
Proposal 2: Introduce new CSI requirements for conducted requirements (FR1) only.
Proposal 3: Introduce new CSI test cases only for PMI testing.



2) General issues
Open issues:
· Type of requirements
· Option 1: Both PMI and/or CRI reporting and PDSCH demodulation requirements (CMCC)
· Option 2: PMI, FFS for CRI, no need for PDSCH (Intel)
· Option 3: PMI only (Ericsson, Huawei, Intel, QC, MTK)
QC/MTK: CRI is used with low number of CSI-RS ports
E///: In RRM, already considered CRI test
· Frequency range
· Option 1: FR1 (Intel, Ericsson)
· Number of TX ports
· Option 1: 16, 32 (China Telecom, Ericsson, QC, Intel, CMCC, MTK)
· Option 2: 12, 16, 24, 32 (Intel)
· Option 3: 8 only (Huawei)
HW: Suggest to only cover 16Tx ports. Tx ports larger than 8 is optional UE feature.
· Codebook type
· Option 1: Type I single panel codebook (China Telecom, Intel)

Discussion:


Agreement:
· Type of requirements
· PMI only 
· Frequency range
· FR1 
· Number of TX ports
· Option 1: 16, 32
· Option 2: 16
· Codebook type
· Option 1: Type I single panel codebook


3) Test parameters
Open issues:
· Codebook construction
· 16 Tx ports:
· Option 1: (N1, N2) = (8, 1) (China Telecom)
· Option 2: (N1,N2) = (4, 2) (Ericsson)
CTC : option 1 is based on typical BS implementation
E/// : interested in 2-D demision
· 32 Tx ports: 
· Option 1: (N1, N2) = (8, 2)  (China Telecom)
· Option 2: (N1,N2) = (4,4) and (N1,N2) = (8,2) (Ericsson)
· Option 3 : (N1,N2) = (4,4) or (8,2) (QC, Intel, Ericsson)
· Wideband or subband PMI
· Option 1: Both wideband PMI and subband PMI reporting  (China Telecom)
· Option 2: Cover wideband PMI and subband in different test, not duplicate all the test (Intel, CTC)
· Option 3: only wideband (QC, Huawei)
· Number of Rx antenna
· Option 1: 2Rx, 4Rx (Intel, China Telecom, Ericsson)
· Rank number
· Option 1: up to rank 4 for 4Rx, and up to rank 2 for 2Rx.  (China Telecom)
· Option 2: up to rank 2 (Intel, QC, Huawei)
· MCS: 
· Option 1: Higher MCS and modulation order (Intel)
E///: to be specific for this proposal?
Intel: up to 64 QAM
· Antenna correlation
· Option 1: XP (China Telecom, Ericsson, Intel)
· Option 1a: XP High TDLA30-5 channel with beam steering applied (China Telecom)
· Option 1b: XP High (Ericsson)
· Option 1c: XP (Intel)
· CBW/SCS
· Option 1: 10MHz/15kHz  for FDD and 40MHz/30kHz for TDD (Ericsson)
· CSI-RS resources & CSI reporting type
· Option 1: Aperiodic CSI-RS resources and CSI reporting (China Telecom)
· Test metric
· Option 1: Relative throughput ratio between following PMI and random PMI at SNR point corresponding to 90% TP with follow PMI (China Telecom, Ericsson)

Discussion:


Agreement:
· Codebook construction
· 16 Tx ports:
·  (N1, N2) = (8, 1) or  (4, 2)
· 32 Tx ports (if PMI reporting requirement for 32 Tx ports will be defined): 
·  (N1, N2) = (4,4) or (8,2) or (16, 1)
· Wideband or subband PMI
· Option 2: Cover wideband PMI and subband in different tests, not duplicate all the tests
· Option 3: only wideband
· Number of Rx antenna
· 2Rx, 4Rx
· Rank number
· Option 1: up to rank 4 for 4Rx, and up to rank 2 for 2Rx
· Option 2: up to rank 2
· MCS: Up to 64QAM
· Antenna correlation
· As baseline, XP High
· CBW/SCS
· 10MHz/15kHz  for FDD and 40MHz/30kHz for TDD
· CSI-RS resources & CSI reporting type
· Option 1: Aperiodic CSI-RS resources and CSI reporting
· Test metric
· As baseline, Relative throughput ratio between following PMI and random PMI at SNR point corresponding to 90% TP with follow PMI
· Propagation condition
· As baseline, TDLA30-5

E/// voluteers to draft the WF on Tx ports larger than 8 and up to 32


TDD LTE-NR co-existence
1) Contributions list and summary of proposals
	Tdoc
	Title
	Source
	Proposal

	R4-1908923
	Discussion on scope of NR UE performance requirement enhancement
	CMCC
	Proposal 3: 30KHz should be prioritized for TDD LTE-NR co-existence demodulation test cases in Rel-16.

	R4-1908219
	Discussion on UE demodulation requirements for TDD LTE-NR coexistence scenarios
	Intel Corporation
	Proposal 1:	Define two LTE-NR coexistence tests for TDD mode with the following simulation assumptions:
· Channel bandwidth and SCS: 10 MHz + 15 KHz
· TDD UL/DL configuration: DDDSU with S=10D+2G+2U
· PDSCH mapping: 
· Test 1: Type A, Start symbol 3, Duration 9
· Test 2: Type A, Start symbol 3, Duration 11
· PDSCH scheduling is skipped in slots with NR SSB and LTE PBCH/PSS/SSS
· Number of HARQ process: 8
· FRC: MCS 4 (QPSK, CR 1/3), Rank 1
· DMRS configuration: Type 1, Single symbol, 1 additional DMRS
· TRS configuration: 2 slots, offset 10 ms, periodicity 20 ms
· CRS rate matching configuration: 4 antenna ports, v-shift 0
· Channel model: TDL-A, 30ns, 10Hz

	R4-1909168
	Discussion on UE demodulation requirements for LTE-NR co-existence scenario in TDD
	Ericsson
	Proposal 1: Reuse FDD test setup, e.g., MCS, Fading channel, as much as possible. 
Proposal 2: Set SCS=15kHz and CBW=10MHz for LTE-NR co-existence scenario in TDD.
Proposal 3: For TDD configuration, assume LTE UL-DL configuration 2 and NR UL-DL configuration DSU+DD. 

	R4-1909169
	Simulation assumption of UE demodulation requirements for LTE-NR co-existence scenario in TDD
	Ericsson
	Detailed simulation assumption

	R4-1909856
	Discussion on LTE-NR coexistence demodulation requirements for TDD
	Huawei, HiSilicon
	Proposal 1: Define PDSCH demodulation requirements for LTE-NR co-existence tests for TDD with the following configurations:
· Bandwidth/SCS: 10MHz/15kHz
· Antenna configuration: 4x2 and 4x4 ULA Low for Rank 1
· Modulation and Code rate: QPSK and 0.03
· Propagation condition: TDLA30-10
· TDD UL-DL pattern: FR1.15-1, i.e. DDDSU with S=10:2:2
· PDSCH configurations: 
· Mapping Type A
· Start symbol S=3, allocation length L=11
· DMRS Type 1 with single-symbol DMRS, one additional DMRS



2) Test parameters
Open issues:
· Number of tests
· Option 1: 2 tests (Intel, Ericsson, QC)
· Test 1: Mapping Type A, Start symbol 3, Duration 9
· Test 2: Mapping Type A, Start symbol 3, Duration 11
· Option 2: 1 test (Huawei)
· Mapping Type A, Start symbol 3, Duration 11
        QC/Intel: one for optional feature, one for mandatory. Some UE does not support alternative DMRS configuration.
	Huawei: the test purpose is the same. Only test 1 is also ok for us.

· SCS
· Option 1: 30kHz (CMCC)
· Option 2: 15kHz (Intel, Ericsson, Huawei, MTK, QC)
Intel: only 15kHz can be considered based on 38.211
MTK: 30kHz for NR is also possible, consider operator deployment. Considering the test purpose of CRS rate matching, fine to test 15kHz SCS.
MTK: Test purpose is CRS rate matching?
	Intel: Yes
CMCC: the request is from operators’ practical deployment. Further check.

· Channel bandwidth
· Option 1: 10MHz (Intel, Ericsson, Huawei)
· TDD UL/DL configuration
· Option 1: DDDSU with S=10:2:2 (Intel, Huawei)
· Option 2: LTE UL-DL configuration 2 and NR UL-DL configuration DSU+DD (Ericsson)
Note: These two options are for 15kHz SCS. Other options need to be considered if agreed to use 30kHz.

· PDSCH scheduling
· Option 1: skipped in slots with NR SSB and LTE PBCH/PSS/SSS (Intel)
· Number of HARQ process
· Option 1: 8 (Intel)
· Antenna configuration
· Option 1: 4x2 and 4x4 ULA (Huawei, Ericsson)
· MCS
· Option 1: MCS 4 (QPSK, CR 0.30) (Intel, Huawei, Ericsson)
· Rank
· Option 1: Rank 1 (Intel, Huawei)
· DMRS configuration
· Option 1: Type 1, Single symbol, 1 additional DMRS (Intel, Huawei, Ericsson)
· TRS configuration
· Option 1: 2 slots, offset 10 ms, periodicity 20 ms (Intel)
· CRS rate matching configuration
· Option 1: 4 antenna ports, v-shift 0 (Intel, Ericsson)
· Channel model: 
· Option 1: TDLA30-10 (Intel, Huawei, Ericsson)

Discussion:


Agreement:
· SCS
· 15kHz, FFS 30kHz
· Number of tests
· Option 1: 2 tests
· Test 1: Mapping Type A, Start symbol 3, Duration 9
· Test 2: Mapping Type A, Start symbol 3, Duration 11
· Option 2: 1 test, either test 1 or test 2

Huawei volunteers to draft the WF on TDD LTE-NR co-existence

Rel-15 UE demodulation (AI 7.12.1, 7.1.4, 7.2.4)
General
1) Contributions list and summary of proposals
	Tdoc
	Title
	Source
	Proposal

	R4-1909163
	NR UE demodulation requirements specification editorial work
	Ericsson
	Proposal 1: Assign companies as a section responsible for maintenance of UE demodulation requirement specification (TS 38.101-4). 
Proposal 2: For the maintenance work split:
Option 1: Section editors of specification drafting are also responsible for maintenance.
Option 2: Consider broader split of clauses.
Proposal 3: RAN4 uses this approach at least in Q4/2019.

	R4-1909858
	Discsuss on NR UE demod requirements for R15 late drop
	Huawei, HiSilicon
	Proposal 1: Use the test configurations of Test 1-2 in Table 5.2.2.2.1-3 for FR1 and in Table 7.2.2.2.1-3 for FR2 in TS 38.101-4 [2] for the test connection setup, and follow the NR PDSCH demodulation requirements specified in section 7.2 of TS 38.101-4[2].
Proposal 2: No additional PDSCH and PDCCH demodulation requirements need to be defined for NE-DC, just follow the NR single carrier and normal CA test setup and performance requirements.
Proposal 3: Clarify the TB success rate for the MR-DC SDR test as following by reusing the definitions in LTE:
· For the configuration of DRB type of Split bearer, the TB success rate across CGs is defined as TB success rate = 100%*NDL_correct_rx/ (NDL_newtx + NDL_retx), where NDL_newtx is the number of newly transmitted DL transport blocks, NDL_retx is the number of retransmitted DL transport blocks, and NDL_correct_rx is the number of correctly received DL transport blocks. All the above numbers of transmitted, retransmitted or correctly received DL transport blocks are calculated as the sum of the numbers of DL transport blocks across all the CGs used for DC transmission or reception.
· For the configuration of DRB type of MCG or SCG bearer, the TB success rate across CGs is defined as TB success rate = 100%*NDL_correct_rx/ (NDL_newtx + NDL_retx), where NDL_newtx is the number of newly transmitted DL transport blocks, NDL_retx is the number of retransmitted DL transport blocks, and NDL_correct_rx is the number of correctly received DL transport blocks. All the above numbers of transmitted, retransmitted or correctly received DL transport blocks are calculated as the sum of the numbers of DL transport blocks per CG used for DC

	R4-1909859
	Discussion on addition of test applicaiblity for features with UE capability
	Huawei, HiSilicon
	Proposal: Test applicability for the optional with capability signaling and mandatory with capability signaling shown above in Table 2-1 should be defined for corresponding test cases.



2) Specification maintenance
Proposal (Ericsson):
Proposal 1: Assign companies as a section responsible for maintenance of UE demodulation requirement specification (TS 38.101-4). 
 	Huawei: not necessary for the current stage
	Ericsson: currently every company can bring CR if find some errors/typos. This approach used for RRM
Proposal 2: For the maintenance work split:
Option 1: Section editors of specification drafting are also responsible for maintenance.
Option 2: Consider broader split of clauses.
Proposal 3: RAN4 uses this approach at least in Q4/2019.

Discussion:


Agreement:



3) NR-DC, NE-DC
· NR-DC between FR1 and FR2:
· Option 1 (Huawei R4-1909858):
· Use the test configurations of Test 1-2 in Table 5.2.2.2.1-3 for FR1 and in Table 7.2.2.2.1-3 for FR2 in TS 38.101-4 [2] for the test connection setup, and follow the NR PDSCH demodulation requirements specified in section 7.2 of TS 38.101-4[2].
· Option 2 (Intel R4-1908516):
· The test setup for FR1 cell group is specified in Section 5.x or 6.x. The test setup for FR2 cell group is specified in Section 7.x or 8.x. During the test, only the performance on the NR cell(s) on FR2 carriers shall be verified. The PDSCH/PDCCH demodulation performance or CQI/PMI/RI requirements for NR FR2 carriers are specified in Section 7.x or 8.x.
· Option 3: no additional test for NR-DC

Intel: it does matter which test to be selected for FR1 setup
Huawei: we need to select one
	Intel: RAN5 can decide which one to be used
QC: need to check with RAN5 colleagues, whether RAN4 need to decide the exact test setup or RAN5 can decide.
R&S: no additional test for NR-DC 
DCM: FR2 Pcell is an optional feature
Discuss further in this meeting

· NE-DC:
· Option 1 (Huawei, R4-1909858):
· No additional PDSCH and PDCCH demodulation requirements need to be defined for NE-DC, just follow the NR single carrier and normal CA test setup and performance requirements.
· Option 2 (Intel, R4-1908515):
· For NE-DC within FR1, NE-DC including FR2 NR carrier only
· No additional PDSCH/PDCCH demodulation and CSI reporting requirements need to be defined
· For NE-DC including FR1 and FR2 NR carriers
· Configure a NR FR1 Pcell, and verify only the NR performance on the NR cell(s) on FR2 carriers

· MR-DC SDR
· Option 1 (Huawei, R4-1909858):
· Clarify the TB success rate for the MR-DC SDR test as following by reusing the definitions in LTE:
For the configuration of DRB type of Split bearer, the TB success rate across CGs is defined as TB success rate = 100%*NDL_correct_rx/ (NDL_newtx + NDL_retx), where NDL_newtx is the number of newly transmitted DL transport blocks, NDL_retx is the number of retransmitted DL transport blocks, and NDL_correct_rx is the number of correctly received DL transport blocks. All the above numbers of transmitted, retransmitted or correctly received DL transport blocks are calculated as the sum of the numbers of DL transport blocks across all the CGs used for DC transmission or reception.
For the configuration of DRB type of MCG or SCG bearer, the TB success rate across CGs is defined as TB success rate = 100%*NDL_correct_rx/ (NDL_newtx + NDL_retx), where NDL_newtx is the number of newly transmitted DL transport blocks, NDL_retx is the number of retransmitted DL transport blocks, and NDL_correct_rx is the number of correctly received DL transport blocks. All the above numbers of transmitted, retransmitted or correctly received DL transport blocks are calculated as the sum of the numbers of DL transport blocks per CG used for DC

Discussion:


Agreement:
· NR-DC between FR1 and FR2:
· Option 1:
· Use a specific test or list the necessary test parameter for FR1 test setup. 
· The PDSCH/PDCCH demodulation performance or CQI/PMI/RI requirements for NR FR2 carriers are specified in Section 7.x or 8.x.
· Option 2:
· Not indicate which test is used for FR1 test setup in RAN4. 
· The PDSCH/PDCCH demodulation performance or CQI/PMI/RI requirements for NR FR2 carriers are specified in Section 7.x or 8.x.
· Option 3: no additional test for NR-DC
· NE-DC:
· For NE-DC within FR1, NE-DC including FR2 NR carrier only
· No additional PDSCH/PDCCH demodulation and CSI reporting requirements need to be defined, i.e., no additional test
· For NE-DC including FR1 and FR2 NR carriers
· Option 1: Configure a NR FR1 Pcell, and verify only the NR performance on the NR cell(s) on FR2 carriers
· Option 2: no additioanl test
· MR-DC SDR
· Clarify the TB success rate for the MR-DC SDR test as following by reusing the definitions in LTE:
For the configuration of DRB type of Split bearer, the TB success rate across CGs is defined as TB success rate = 100%*NDL_correct_rx/ (NDL_newtx + NDL_retx), where NDL_newtx is the number of newly transmitted DL transport blocks, NDL_retx is the number of retransmitted DL transport blocks, and NDL_correct_rx is the number of correctly received DL transport blocks. All the above numbers of transmitted, retransmitted or correctly received DL transport blocks are calculated as the sum of the numbers of DL transport blocks across all the CGs used for DC transmission or reception.
For the configuration of DRB type of MCG or SCG bearer, the TB success rate across CGs is defined as TB success rate = 100%*NDL_correct_rx/ (NDL_newtx + NDL_retx), where NDL_newtx is the number of newly transmitted DL transport blocks, NDL_retx is the number of retransmitted DL transport blocks, and NDL_correct_rx is the number of correctly received DL transport blocks. All the above numbers of transmitted, retransmitted or correctly received DL transport blocks are calculated as the sum of the numbers of DL transport blocks per CG used for DC


4) Test applicability for features with capability signaling
Proposal (Huawei):
· Test applicability for the optional with capability signaling and mandatory with capability signaling shown above in Table 2-1 should be defined for corresponding test cases.
	Feature Index
	Feature Components

	2-4
TCI states for PDSCH
	1:Support number of active TCI states per BWP per CC , including control and data
2: Maximum number of configured TCI states per CC for PDSCH

	2-10
Support DMRS type (downlink)
	Support DMRS type  {type 1, both type 1 and type 2}

	2-33
CSI-RS and CSI-IM reception for CSI feedback
	1) Supported max # of configured NZP-CSI-RS resources per CC, 
2) Supported max # of ports across all configured NZP-CSI-RS resources per CC
3) Supported max # of configured CSI-IM resources per CC
4) Supported max # simultaneous NZP-CSI-RS resources in active BWPs across all CCs
5) Supported max # simultaneous NZP-CSI-RS resources per CC
6) Supported max total # of CSI-RS ports in simultaneous NZP-CSI-RS resources in active BWPs across all CCs
7) Supported max total # of CSI-RS ports in simultaneous NZP-CSI-RS resources per CC

	2-35
CSI report framework
	1) Maximum number of periodic CSI report setting per BWP for CSI report
2) Maximum number of periodic CSI report setting per BWP for beam report
3) Maximum number of aperiodic CSI report setting per BWP for CSI report
4) Maximum number of aperiodic CSI report setting per BWP for beam report

	6-5
Basic DL NR-NR CA operation
	1) Up to16 DL carriers 
2) Same numerology across carrier for data/control channel at a given time

	6-25
	Support of synchronous NR-NR DC operation only wherein MCG is only in FR1 and SCG is only in FR2

	0-7
PCell operation
	1) PCell operation on FR2

	10-1
NE-DC
	Support of NE-DC

	10-2
NR-DC
	Support of NR-DC

	UE RF 2-1 
	Maximum channel bandwidth supported in each band for DL and UL separately and for each SCS that UE supports within a single CC



Intel/QC: 
TCI, DMRS, CSI-RS: no need
E///: be careful if some are applicable to all the tests
Further email discussion on the draft CR in reflector

Discussion:


Agreement:
Further email discussion on the draft CR in reflector





5) Related CRs
Big CR
R4-1908107	Big CR for TS 38.101-4
					38.101-4	  CR-0005  rev  Cat: F (Rel-15) v15.2.0
					Source: Samsung
Abstract: 

Discussion: 

Decision: 		The document was not treated.



Noc
R4-1907978	Update of Noc values for Power class 2 demodulation test
					38.101-4	  CR-  rev  Cat: F (Rel-15) v15.2.0
					Source: ANRITSU LTD
Abstract: 	
Increase the Power class 2 Noc values by 2.5dB in Table 4.5.3.2-1, to align with Power class 2 Refsens values which were increased by 2.5dB in R4-1905821 endorsed at RAN4#91.
Discussion: 

Recommendation: 		The document was endorsed.


EN-DC
R4-1907979	Antenna configuration for LTE cell in EN-DC
					38.101-4	  CR-  rev  Cat: F (Rel-15) v15.2.0
					Source: ANRITSU LTD
Abstract: 
For EN-DC including FR2 NR carrier, specify LTE Pcell setup with antenna configuration 1 Tx and TM1, which provides 1 LTE layer.
Discussion: 
R&S: For both two cases, use TM1 with 1x2 antenna configuration.
Recommendation: 		The document was revised.


R4-1908195	DraftCR to 38.101-4 : Corrections to Interworking requirements
					38.101-4	  CR-  rev  Cat:  (Rel-15) v15.2.0
					Source: Intel Corporation
Abstract: 
Replaced LTE Pcell with E-UTRA cell

Discussion: 
Change “Pcell/Scell” to “cell”

Recommendation: 		The document was revised.


NE-DC
R4-1908515	Draft CR to TS 38.101-4: Introduction of NE-DC requirements
					38.101-4	  CR-  rev  Cat: B (Rel-15) v15.2.0
					Source: Intel Corporation
Abstract: 
Defined PDSCH, PDCCH, SDR, CQI, PMI and RI requirements for NE-DC scenarios
Discussion: 

Recommendation: 		The document was noted.



NR-DC
R4-1908516	Draft CR to TS 38.101-4: Introduction of NR-NR DC requirements
					38.101-4	  CR-  rev  Cat: B (Rel-15) v15.2.0
					Source: Intel Corporation
Abstract: 
Defined NR-DC requirements for PDSCH, PDSCH, SDR, CQI, PMI and RI
Discussion: 

Recommendation: 		The document was noted.



Applicability
R4-1908200	Draft CR to TS 38.101-4: Applicability of minimum requirements
					38.101-4	  CR-  rev  Cat: F (Rel-15) v15.2.0
					Source: Intel Corporation
Abstract: 
1) Editorial corrections
2) Add applicability rules for FR2 UL duty cycle capability
3) Clarify applicability rules for PDSCH MIMO layers capability

Discussion: 
HW: for some parts such as 5.1.1.3, the original wording is clearer.
DCM: FR2 duty cycle: not needed
Ericsson: already agreed the duty cycle does not impact RRM/demod test
PDSCH MIMO layers: original description is better
onePortsPTRS: current wording is clear
Recommendation: 		The document was revised.


R4-1908603	[Draft] CR on applicability of FR2 PDSCH and CSI requirements for PTRS
					38.101-4	  CR-  rev  Cat:  (Rel-15) v15.2.0
					Source: NTT DOCOMO, INC., Ericsson
Abstract: 
Remove applicability rule for Support of 1 port PTRS  in Table 7.1.1.4-1 and Table 8.1.1.4-1.
Discussion: 
QC: if UE does not support, what happens?
HW: not remove it
E///: when we discussed the test parameters in RAN4, companies had common understanding that usually FR2 UE can suport it. 
Recommendation: 		Have more offline discussion.


R4-1909860	draftCR: addition of test applicability for features with UE capability
					38.101-4	  CR-  rev  Cat:  (Rel-15) v15.2.0
					Source: Huawei, HiSilicon
Abstract: 
Added the test applicability for those UE features with capability signalling as per the defined performance requirements.
Discussion: 

Recommendation: 		The document was revised.




Enhanced SU-MIMO receiver definition
R4-1908201	Draft CR to TS 38.101-4: Enhanced SU-MIMO receiver definition
					38.101-4	  CR-  rev  Cat: F (Rel-15) v15.2.0
					Source: Intel Corporation
Abstract: 
1) Replace the temporary name “Enhanced Type X receiver” to “Enhanced Receiver Type 1”
2) Provide definition of SU-MIMO interference mitigation receiver

Discussion: 
HW: also change the RAN2 spec and UE feature list TR?
QC: in 5.2.3.1.1,  “under 2 receive antenna conditions.” to “under 4 receive antenna conditions.”
DCM: In UE feature list TR, use “Enhanced receiver type”. RP decision was not update the UE feature list.
Recommendation: 		The document was revised.


Environmental condition
R4-1908202	Draft CR to TS 38.101-4: Environmental conditions
					38.101-4	  CR-  rev  Cat: F (Rel-15) v15.2.0
					Source: Intel Corporation
Abstract: 
Remove notes on additional studies for extreme environmental conditions

Discussion: 
Recommendation: 		The document was endorsed.


DL power configuration
R4-1908217	Draft CR to TS 38.101-4: DL power configuration in radiated tests
					38.101-4	  CR-  rev  Cat: F (Rel-15) v15.2.0
					Source: Intel Corporation
Abstract: 
Changes for Clause C.5.1 captured in endorsed Draft CR R4-1902885 was not implemented in the latest version of TS 38.101-4
1) Replace field “EPRE ratio of PBCH_DMRS to SSS” by “EPRE ratio of PBCH to SSS”
2) Replace field “EPRE ratio of PDCCH_DMRS to SSS” by “EPRE ratio of PDCCH to SSS”
3) Replace field “EPRE ratio of PDSCH_DMRS to SSS” by “EPRE ratio of PDSCH to SSS”
4) Update configuration for “EPRE ratio of PDSCH to PDSCH DMRS”

Discussion: 

Recommendation: 		The document was endorsed.


Angel of arrive
R4-1909580	Draft CR for TS38.101-4: Angle of arrival for radiated UE demodulation testing
					38.101-4	  CR-  rev  Cat: F (Rel-15) v15.2.0
					Source: Qualcomm Incorporated
Abstract: 
Added alternative approach of setting angel of arrive for UE demodulation testing.
Discussion: 
Intel: mention this approach in the testability TR later.
QC: can discuss in testability session.
Huawei: how to choose between the two approaches in the real test?
QC: had one discussion paper in testability session (R4-1909577/8). The new proposal can shorten the test time.
QC: can provide how to choose the approach.
Huawei: need more time to understand how to choose 
E///: RAN4 or RAN5 discussion?
QC: RAN5 follows RAN4.
Recommendation: 		The document was Return to.



PDSCH
1) Finalization of PDSCH requirements 
Proposal:
· E/// updated HST results for FR1 FDD and FR1 TDD
· R4-1908212	Summary of NR PDSCH demodulation simulation results (FR1 FDD)	Intel 
· R4-1908213	Summary of NR PDSCH demodulation simulation results (FR1 TDD)	Intel 
· R4-1909244	Summary of simulation results of NR UE demod (FR1 FDD)	Ericsson
· R4-1909245	Summary of simulation results of NR UE demod (FR1 TDD)	Ericsson
· R4-1909246	Updated PDSCH HST results for Rel-15 	Ericsson

Discussion:


Agreement:
Besides Ericsson’s simulation results in R4-1909244/5, no new update on the simulation results for Rel-15 PDSCH requirements, and the [] on PDSCH HST and 2nd priority TDD pattern cases can be removed in this meeting.


2) Related CRs
Update of requirements
R4-1909246	Updated PDSCH HST results for Rel-15
					38.101-4	  CR-  rev  Cat: F (Rel-15) v15.2.0
					Source: Ericsson
Abstract: 
Updated with new results for PDSCH HST test cases
Discussion: 

Recommendation: 		The document was noted.


PDSCH test parameter
R4-1908142	Draft CR on corrections and missing parameters for PDSCH demodulation performance tests
					38.101-4	  CR-  rev  Cat:  (Rel-15) v15.2.0
					Source: Qualcomm Incorporated
Abstract: 
1. Typos were fixed for tests with 4Tx antenna instead of 2Tx.
2. Configuration for NZP-CSIRS with 1 Tx antenna was changed to ‘No-CDM’ configuration.
3. For test cases with 6RB allocation, resource allocation type was changed to Type 1 so that 6RB allocation can be configured. 
4. For LTE-NR coexistence tests, a note was added to enable  frequencyShift7p5khz.
5. Missing units were missing in parameter tables.
6. Repetition parameter was added in FR2 demod parameters table.
Discussion: 
HW: start RB = 23/50 or 22/49? 
	QC/Intel: 23/50
HW: Put frequencyShift7p5khz in the test parameter table but not a note.
Recommendation: 		The document was revised.


R4-1908214	Draft CR to TS 38.101-4: NR FR1 PDSCH requirements finalization
					38.101-4	  CR-  rev  Cat: F (Rel-15) v15.2.0
					Source: Intel Corporation
Abstract: 
1) Removed square brackets
2) Swap requiremnets points for Tests 1-5 and 1-6 in Tables 5.2.2.2.1-3 and 5.2.3.2.1-3
3) Changed TRS frequency occupation from “BWP size” to “52 PRB” due to limitation on TRS configuration from TS 38.214
Discussion: 
Note: related to E///’s CR R4-1909246 on HST result update.
Consider E///’s new results.
QC: why swap the requirement point?
 Intel: was a mistake.
QC: check offline

Recommendation: 		The document was revised.


R4-1908215	Draft CR to TS 38.101-4: Clarification of PTRS configuration for FR2 tests
					38.101-4	  CR-  rev  Cat: F (Rel-15) v15.2.0
					Source: Intel Corporation
Abstract: 
Added “Resource Element Offset = 2” for PTRS configuration in FR2 Normal Demod and CSI tests
Discussion: 
Huawei: impact to the simulation result. Need to check.
Recommendation: 		The document was Return to.


R4-1909861	draft CR: updates to FR1 PDSCH test parameters
					38.101-4	  CR-  rev  Cat:  (Rel-15) v15.2.0
					Source: Huawei, HiSilicon
Abstract: 
Updates to FR1 PDSCH test parameters
Discussion: 
Intel: pos2 -> 2
Intel: the original values in FRC are correct, taking into account that CRS overhead is only for LTE 50PRBs .
	Huawei: check further 
Recommendation: 		The document was revised.


R4-1909862	draft CR: updates to FR2 PDSCH test parameters
					38.101-4	  CR-  rev  Cat:  (Rel-15) v15.2.0
					Source: Huawei, HiSilicon
Abstract: 
Updates to FR2 PDSCH test parameters
Discussion: 

Recommendation: 		The document was endorsed.

SDR
R4-1908216	Draft CR to TS 38.101-4: Corrections for SDR requirements
					38.101-4	  CR-  rev  Cat: F (Rel-15) v15.2.0
					Source: Intel Corporation
Abstract: 
1) Updated TCI state #1 configuration in Table 5.5A-1
2) Added information about MCS tables in Table 5.5A-5
3) Updated equation for FR2 Data rate calculation
4) Updated applicability rule for interworking SDR requiremnets
Discussion: 
QC: ok with these changes, suggest to add one more change. 
HW: no need to highlight the change in yellow, since the proposed change is based on the an formal version of the TS. (one RAN4 meeting in this quarter)
Recommendation: 		The document was revised.


R4-1909251	Editorial correction to formatting on SDR table
					38.101-4	  CR-  rev  Cat: F (Rel-15) v15.2.0
					Source: Ericsson
Abstract: 
Correcting inconsitencies in the table formatting
Discussion: 
Huawei: in the core spec, usually the space is needed. 
Intel: keep or remove the space for all the CHBW. 
· Keep the space for all the CHBW
Recommendation: 		The document was revised.


FRC
R4-1909250	Editorial change to correct TDD measurement channels
					38.101-4	  CR-  rev  Cat: F (Rel-15) v15.2.0
					Source: Ericsson
Abstract: 
Reference note defined but not used in table
Discussion: 
HW: for R4-1909250 and R4-1909253, consider to put the similar change in one CR
Recommendation: 		The document was endorsed.


R4-1909253	Editorial correction to PDSCH reference channels
					38.101-4	  CR-  rev  Cat: F (Rel-15) v15.2.0
					Source: Ericsson
Abstract: 
Wrong capitalization of acronym
Discussion: 

Recommendation: 		The document was endorsed.



PDCCH and PBCH
1) Related CRs
PDCCH
R4-1908141	Draft CR on corrections for PDCCH demodulation performance tests
					38.101-4	  CR-  rev  Cat:  (Rel-15) v15.2.0
					Source: Qualcomm Incorporated
Abstract: 	
CCE to REG mapping type was fixed to non-interleaved for affected tests.
Change in 5.3.2.2 and 5.3.3.2
Discussion: 
To include the change on bundle size
Recommendation: 		The document was revised.


R4-1908194	DraftCR to 38.101-4: Corrections to PDCCH test case parameters
					38.101-4	  CR-  rev  Cat:  (Rel-15) v15.2.0
					Source: Intel Corporation
Abstract: 
Corrected CCE to REG mapping type for Section 5.3.2.2.1 Test 3
Discussion: 

Recommendation: 		The document was noted.


R4-1909863	Updates to NR PDCCH test parameters
					38.101-4	  CR-  rev  Cat:  (Rel-15) v15.2.0
					Source: Huawei, HiSilicon
Abstract: 
Updates to the test parameters configuration for PDCCH
1: Specified the carrier configuration;
2: Specified RB offset in the BWP;
3: Specified the allocated frequency domain reosurce for CORESET used in the simulations.
Discussion: 
QC: bit map is not needed and can be derived by other parameters
Huawei: give more information the starting point and contiguous/non-contiguous
QC: already specified Shift index of 0.
 Huawei: is it RB shift
Double check offline
Recommendation: 		The document was revised.


PBCH
R4-1909252	Editorial correction to PBCH requirements
					38.101-4	  CR-  rev  Cat: F (Rel-15) v15.2.0
					Source: Ericsson
Abstract: 
Removal of square brackets which have been already specified
Discussion: 

Recommendation: 		The document was endorsed.


CSI
1) Related CRs
CSI test parameter
R4-1908143	Draft CR on corrections for CSI Reporting performance tests
					38.101-4	  CR-  rev  Cat:  (Rel-15) v15.2.0
					Source: Qualcomm Incorporated
Abstract: 
1. CSI reporting and resource type is fixed for sub-band reporting tests with the error.
2. CSI reporting offset is updated to match the CSI reporting delay timeline.

Discussion: 
E///: similar change in our CR, need to merge
Recommendation: 		The document was revised.


R4-1908197	Draft CR to 38.101-4: Corrections to CSI reporting test case parameters in FR2
					38.101-4	  CR-  rev  Cat:  (Rel-15) v15.2.0
					Source: Intel Corporation
Abstract: 
Corrected and updated parameters for aperiodic resources and reporting

Discussion: 

Recommendation: 		The document was noted.


R4-1909164	Correction of parameters for aperiodic CSI reporting tests
					38.101-4	  CR-  rev  Cat: F (Rel-15) v15.2.0
					Source: Ericsson
Abstract: 
This CR corrects the parameter for aperiodic CSI reporting test.
For the subband CQI reporting test under fading condition for FDD 2Rx, set NZP-CSI-RS resource configuration to periodic and CSI report type to aperiodic.
‘CSI-Report periodicity and offset’ is used for periodic CSI reporting. For Aperiodic CSI reporting, we need another parameter name to avoid confusion. In this CR it is renamed to ‘CSI reporting interval’
Discussion: 

Recommendation: 		The document was noted.


R4-1909215	Draft CR on updates to FR1 CSI reporting test
					38.101-4	  CR-0006  rev  Cat: F (Rel-15) v15.2.0
					Source: Huawei, Hisilicon
Abstract: 
Some updates related to CQI, PMI and RI test parameters
Discussion: 
1: Parameter Resource type for CSI-IM is configured.
2: Specified exact number of CSI-RS resources for each test.
3: Parameter CSI-RS resource Type for NZP CSI-RS is refined 
4: Parameter (O1,O2) in PMI test are configured. 

Huawei: some parts of our CR not covered in QC’s CR, such as change #3.
 Intel: CSI-IM configuration not needed.
Recommendation: 		The document was revised.


R4-1909216	Draft CR on updates to FR2 CSI reporting test
					38.101-4	  CR-0007  rev  Cat: F (Rel-15) v15.2.0
					Source: Huawei, Hisilicon
Abstract: 
1: Parameter Resource type for CSI-IM is configured.
2: Parameter (N1,N2) and (O1,O2) in PMI test are configured.
3: Some syntax errors are refined 

Discussion: 

Recommendation: 		The document was revised.


PMI test parameter
R4-1908196	Draft CR to 38.101-4: Corrections to PMI reporting test case parameters in FR1
					38.101-4	  CR-  rev  Cat:  (Rel-15) v15.2.0
					Source: Intel Corporation
Abstract: 	
Corrected and updated parameters for aperiodic resources and reporting

Discussion: 

Recommendation: 		The document was noted.

PMI FRC
R4-1908106	Draft CR for correction FRC of PMI test cases
					38.101-4	  CR-  rev  Cat:  (Rel-15) v15.2.0
					Source: Samsung
Abstract: 

Discussion: 

Recommendation: 		The document was noted.


R4-1908517	Draft CR to TS 38.101-4: Corrections of FRC for FR2 PMI tests
					38.101-4	  CR-  rev  Cat: F (Rel-15) v15.2.0
					Source: Intel Corporation
Abstract: 

Discussion: 

Recommendation: 		The document was endorsed.


Channel model
R4-1909864	draftCR: Introduce single-tap HST channel model in TS 38.101-4
					38.101-4	  CR-  rev  Cat:  (Rel-15) v15.2.0
					Source: Huawei, HiSilicon
Abstract: 
Proposed to still use the current naming, i.e. HST-Fd, for the single-tap HST channel model, and HST-SFN-Fd or HST-SFN for SFN channel model. 
Corrected one editorial error.

Discussion: 

Recommendation: 		The document was endorsed.


